


� � � � � � � � � � � � � � 	 
 � 
 � � �� � � 
 � 
 � � � 	 
 � � � � � � � 
 � �� � � � � � � � � � � � � � � � � � � � �� � � �  	 � � � � � � � � � � � � � 	 � � �
 � ! � � � � � " � � � � � �
 � # $ � % � � � � � � $ # � # � & �� � � � � ' & � � ( � � � � % �� $ � ) " $ � � * � � � ) + �
 � � � � � � � $ � � ' $ ( � * �� � � � � � , $ � � � # - � � � ( �
 . ) � � � � � � � ' $ � � � �� � � � / 0 1 � 2 � � ) % � � � �3 $ � � 
 � � � � ) 
 � ) % � � � � 
 � $ ( � � �� � 2 $ � � � � # � � � � � � � � � � � * �� � ) � � * � � � � � � � � � � � % �

� � � � 
 � � 43 � � 2 � 3 - � � # � � 5 � � 6 � 7	 � 
 � � � � 4� � � ( � 8 � % - , $ � � % � � � ) " � � � �" . # % � � ! � $ � � � � � � % � )



� � � � � � � � � � � 	 
 � � � � � �� � � 
 � � � � � � � � �� � � � � � � 
 �� � � � � � 	 � � � � � � 
 � � � � � � �� � � � � � 	 � 
 � 
 � � � � � � �� � � � � � � � � 
 � � � � � � � � � � � � � � � � � � 
 � � � � 	 � � � � � � 
 �� � � � � � � � � � � � � � � � � � � 	 � � � � � � �� � � � � � � � � � � � � � � � � � � � � � �  
 � � � � � �� � � ! � � � � � � � � � 
 "� � � � � # � � � 
 � � 
 � � � "� � � � � 
 � 	 � � � � � � $� � � � � % � � � � 
 � � � � &� � � � � � � � � � � � � � � &� � � � � ' � 
 � � � � � � � &� � � ( � � � 	 � 
 
 � � � � � 
  
 � � � � � � � � � &� � � � � ( � � � 	 � � � � � � � � � � 
 � � � � � &� � � � � ( � � � 	 � � � � � 
 � � � 
 � � � � � )� � � � � ( � � � 	 � � � � � � � 
 � � � � 
 � � � � � )� � � � � % � 
 � � � � � � � � 
 � � � � � � � � � � * 
 � � � � )� � � � � � � � � � � 
 � � � � 	 � � � � � � 
 � � 	 
 � � � � � � +� � � � � % � � � � � � � � � � � � � +� � � � � � � � � � � � � � � 	 � � , � � - � � � � �� � � � � ' � � 	 � . � � � � � 	 
 � � � � � � �� � � � � ' � � � � � � � � � � � 	 
 � � � � � � �� � � � � � � � � � � � � � � � � 	 
 � � � � � � �� � � ! � � � � � � � � � � � � 	 / � � � � � � �� � � � � ! � � � � � � � � � � � � � 
 � � � � � 
 � � � � � � � 
 � �� � � � � ! � � � � � � � � � � � � � 
 � � � � � 
 � � � � � � � 
 � �� � � � � � � � � � � 0 
 � � � � 
 � � 	 � � � � � � � � � � $� � � � 	 � � � � �� � � � � � � � � � � � � � +� � � � � # � � � 
 � � 
 � � � � � 	 � � � � � � +� � � � � � � � � � � 
 � � 
 � � 	 � � � � � 
 � � 	 � � � � � � �� � � ! 1 � � � � � � � 	 � � � � � � � � � � � � � . � � 
 � � � � � � 	 � � � � � � �� � � 2 � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � �� � � # 1 � � � � � 
 � � � � � � � � 	 � � 	 � 
 � � � � � � � � � � 
  
 � � � � � � �� � � � � � � � � 	 � � � � � � � � � 	 � � � � � � � � � � � � � � � �� � � ' � � � �  	 � � � 
 	 � � � � � � �� � � � 
 � � � � � � � � � � � � � � � � � � � � � � 	 � "



� � � � � � � � � � � � 	 
 � � � � � � 
 � � 
 
 	 � � 	 �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  ! � � � � � �� � � � � � " � � � � # � � � � � �  � � $ � � � � # � � � � � � � � � % � � � � � � � � � � � � � # � �  � � � � � � � % � � � � � � & � � � � � � � � � � � " � � � � �% � �  � � � % � � # � � � � & � � � � � � � � � � � � � � � � � � � # � � � � � � � � � � & � � � ' � � � � # � �  � % � � � � � � � � # �  � � � � � � & � � � � �  � � � () � � � � � � � � � � � � �  � � � � � � � � � � � � � � � *  � � � � % � � � # � � � � � � � � � � � � � � �  � � � � � � % � � � � � & � ) � � � � * � � � +, � � � � � � � � � - � � � � � � � � � � � � � � � � � � � � � � � � � . / � � � � % � � � � �  � � � - � ) � � �  � � � � � � � � � 0 � � � � � � � � � �� � � � � � � � � , � � � � � � � � � � , � � � 1 � � � � � � � � � 0 � % � � � � � � � � � 2 � � � � � � 3 4 4 4 5 , 6 7 1 0 7 2 ( - � 0 � , 8 � � � � � �� � � � ! � � � � � � � � � � � 9 � � . � � � � � � � , � � � � � � 0 � � � � � � � : � � � � � � � � � � � . / � � � � � 2 � � � � � � � � � � � � � � � � � � �0 � � � � � � � � � � � � ; � � � � � � � � � � � � � � � � � � � $ � � � � ! � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � . � � % � � � � � � � � # � (� � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � � �  � ) � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � . � � � �� � � � " � � � �  � � � � � % � � � � � � � � % � � # � � � � � � � � � � % � � � � � � � � $ �  � � � " � � � < � � � � � � � � � � � � % � � � � � � � � � � �% � � � +0 � � �  � � � � � � � � � � � � � � � � � $ � 5 = 8 # � � � � � � � � �  � � � � �  * � � � � � > � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � " � � � � � � " � � � � � # � �  � � � � � � � � � � � � � � � � � � � � � � � � ! * � � � � % � � � � � � � � � � � � � � � � � � � � � � � � � � � * � � �� � � � � � � � � � � � � � � � � � � � � �  ! � � � � � +0 � � � # � � � � � � � � � � � � . � & � $ � � � � � � � � � � � � � � � � � % � � � � � ! � � � � � � � � % � � � � � # � � � �  � � � � � � � � � � � � � � � . � (� � � � � � � � � � . � + , � � � � � � � � � � � � � � � � � � � # � �  � � � � � � � � � � � # � � � � � � � � � � & � � � � � � � ! � ) � � � � �  � � � � � � � � � (� � ! � � % � � � � � � � � �  � � � � � � � � # � � � � � � � � � � � �  � �  � � � �  % � � � � � � � � � � � � � � � � � � � � � � � � � � � % � � � ! � � � � � (� � � � � � � � � � � � � � � � � � � + , � � � � � � � � � � � � � � � " � � � � � � � � � � � � � ! ) � � � . � � � � � � � � � � # � � � � � � � � � � �� � � � � � � � � � �  � � � � � � � � � � � � � � � *  � � � � " � � % � �  � � . � � � � % � � � � � � % � � � � � � � � � . � � � � � � � * � � � � � � � � � �� �  � � �  � � � � � � � � � % � � � � � � � � � � � � � � � � � � � � � � � � � � � % � � � � � & � ) � % � � � # � � � � � � � � � � � � � � � � �  � � � � � �� � � � � � � � � � � � � � � � � % � � % � � � � � � � � �  � � � � � � +6 � � � � � � � � � � � � � � # � � � � � � � � � � � * � � � � ? � � � % � � � � � � � � � � � � � � � � � � � � � � . / � � � � � � �  �  � � � � � � � � � � � (. � � � � � � � �  � � � ) � +@ A B C D C E F E G H C I C A C F J G H K E G G I B L F E F MA B C D C E F E G H E G N L K A G H K O C I A J P Q G I E K F A A C K I G H E G C I D G H B C R F A C S I T G U N G L C V G I B F A C S IA B C D C E F E G H E G H F J C E F K W C I F J G H@ J W C I F J E G A F E F W F H A X A P J K O H G N L G H G I B F P I F H X I B G H C H E G J K H A K I B G I C E K H B L F B F E K H O H G R P C E F E G P I FF P B K G D F J P F A C S I W C I F J M Y G C I A J P Q G O B F V Z C [ I O P I R J K H F L C K Z \ H C A K ] P G G U N J C A F K E G W C I G F ] P G J J K H B [ L V C I K H] P G H K I I P G D K H O K ] P G F ^ I H C G I E K A K I K A C E K H O H K I F V G I P E K P B C J C _ F E K H G L L S I G F V G I B G M ` J W F H A X A P J KH G A K V N J G B F A K I P I F H L G W G L G I A C F H Z C Z J C K R L \ W C A F H F A G L A F E G J K H V F B G L C F J G H A K I H P J B F E K H K ] P G N P E C G TL F I H G L D C L N F L F P I F V F Q K L N L K W P I E C _ F A C S I G I W P I A C S I E G J C I B G L [ H E G J E K A G I B G P H P F L C K E G G H B G V F B G L C F J M@ a K L F O F N L G A C F E K F V C R K Q A K J G R F B G C I D C B F V K H F A K I K A G L G H B G W F H A X A P J K ] P G N K I G V K H G I B P H V F I K HQ F E C H W L P B F L A K I [ J O B L F B F I E K E G L G E G H A P Z L C L Q G I B G I E G L A K V K W P I A C K I F G J P I C D G L H K Q G J V P I E K G I ] P GD C D C V K H Q G I L C ] P G A G L B G O N G L H K I F J Q N L K W G H C K I F J V G I B G O N F L F A P C E F L J K V G b K L M

c d e f g h e i h j h k l m g e h n o n p q r s g f h r t f l p g h e s h p l q j g u h v h u l m g e q o n f h r q h e s h p w v l p g x m h q j j w j g m hr g n g f h r t f l p g y m h j e q z h u { o r q n g i s h u g q n q j l | q m g e m h e m h } q u l g e m h e o e m l v h u h n f h e q e s h p f g e p g n e f l f o f l ~} g e i p g n h j q o � l j l g m h l n e f u o r h n f g e p g k n g e p l f l } g e � r h f g m g j � k l p g e m h m l v h u h n f h e m l e p l s j l n q e p o u u l p o j q u h e �



� � � � � � � � � � � � � 	 � � 
 � � 
 � 	 � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � �� � � � � � � � � � � 	 
 � � � 
 � � � � � 	 � �� � � � � � � � � �  � � !" # $ % & $ ' ( ) ( ' * + ( , - , * . * /
" # $ % & $ ' ( ) ( ' * + ( , 0 1 ' * ) ( , - , * . * /
" 2 3 4 * & ( ) ( + * 4 1 + 3 5 ( & 6 ( 7 ( + 3 4 ( + * /

8 9 : ; < = 9 > ? @ A 8 9 @ 9 B ? C A D B ? E F G < ;@ A 8 9 @ 9 B ? C A E B C B ; @ 9 ? < E A H A ? 9 E A< F E 9 : G B < @ D G 9 C F EI ; B = F B ? = 9 <ð



� � � � � � � � � � 	
 � � 
 � � � � � � � 
 � � � � � � 
 � � 
 � � � � � � � � � � � � � 
 � � � � � � 
 � � 
 � � � � � � � � � � � 
 � �� � � � � � 
 � � � � � � � 
  � � ! � � � 
 " # � $ % 
 & ' 
 � � 
 � � � � � � � � � � �� ( � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � 
 � � � � 
 � 
 � � � � 
 � � � � � � �� 
 � � � � � � � � � � � ) � � � � � � � � � � 
 � � � � 
 � � ' * � � � � 
 � � � � � � � � 
 
 � � � � � � 
 � � �� � � � � � � � ) � � � � � � � ! � � � + � � � � � � � � � � , � � � � � - � � � � � � � � � � � � � � 
 � �� � � � � ) � � � � � � � . � � � 
 � � � � � � � 
 � . � � � 
 � 
 � � � � � � � + � � � , � � � � � � � � �� � � 
 � � � � ' 
 � � � � � � � � � � � � � � � � � / � . ) � � � � � � � � � � � 0 1 2  '3 4 5 6 7 8 9 : 6 ; 9 < = 9 7 > 7 ? > 8 > : = > @ 9 A 5 > : 9 : : > B 6 6 @ 5 = 9 @ C ; C D 7 8 > > A 5 C : C E F C 9 > @ = F 9 = 9 F ; C 9 7 6 : 6 @ 58 > @ = : 6 G 6 < C > 7 ? 9 H

� � � � � � � � � � �
w

w λ

w I



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



¿Qué es una explosión sónica?



w

w

w



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

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

w

w

w

w

w



La velocidad del sonido en el aire

AUMENTA 0,6m/s por cada grado que
se incrementa la temperatura sobre 0ºC.

� � � � � � � � � � 	 � � 
 � 	 	 � � 
 � � � � � 	 � � � � 
 � � � 	 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � ! � � " � # � ! $ � % "� & � %  � � � � ' � � � � ( � � � � � � � � � � � � ' � � � � � � ) � � ' � � � � � � � � * ( � ! � � � � � � "� & � % � � � � � � � � � ! � � � � � � � � � * ( � ! � � � � � � "

+ � � � � � , � - � 	 � � � 
 � . � 	 /� & � � % � 0 � � 1 � � � � � � � 0 � � � � � � � � 2 � �� � � � � � � � � � � 3 " � # � ! $ � % "4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4� # � ! $ � % � � 0 � ( ! � � � ! � � � ! � 5 � 5 � � � ) �� � � 5 � � � � ! � � � � "4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4� & � % � � � � � ! � � � � "4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4� 6 $ � % � � � � � � � � � �  � ! � � � � � � �0 � � � � � � � � � � � � � � � � � � � � ! � � � � ) � �( � � � � � � 5 � � � � � � ! 2 � � � � � � � � � � � � � � �� � � ( � ! � � � ! � "4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4



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

&



� � � � � � �
� � � � ��

w

w

w

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

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


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

 � 	 � � � � 	 � � 
 




w

w

w

w

w� � � � � � � � � � 	
 � � 
 � 
 � 
 � � � � � � � � � � � � � � � � � � � 
 � � � � � � � 
 � � � � � � � � � � � � � � � � � � � 
 � � � � � � � �� � � � 
 � 
 � � � � � � 
 � � 
 � � � 
 � � � � �  � � � � ! � � � 
 � � � � � 
 � � � � � � " � � � � � � � � � � � � 

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

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



� � � � � � � � � � 	
 � � 
 � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � 
 � � � � � � � � � � � 
 � � � � � � � �� � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � 
 � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � ! " � � � � �� � � � � � 
 � � � � # � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � $ � � � � � � %� & ' ( ) � * � + ) ( + ( , � - ( � . ( - + / � * � ) / ( � 0 1 � 0 � , * � 	2 � � � � � � � � � � � 3 � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 4 � � � � � � � � � � � � � 5� � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � %6 7 � $ 
 � � � � 3 � � � � � � � � � � � � � � � � � � 8 � � � � � � � � � � � � 
 � � � � � � � � � � � � � 
 � � � � � 
 �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 9



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

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



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

� ' � ( ) � � * + � �
 � � � � � � � � � � � � � � � � � � � � , � � � � � � � � � � � � � � � � � � � � � � � � � � � # � �� � � � � - � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � . / � � � � � � � # � � � � � �� � � � � � � � � � � � � � � 0 � � � � � � � � � 1 � � � �  � 0 , � � � � � � � � � � � � � � �  � � � �� � � � � - � � � � � � � � � 2 1 � � � � � � .
3 � � � � � � � � � � � � � � � � � � � � � � � � � �  % � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � 4 � � � � � � � � � � � � 4 � � � � � 1 � � � �  � � � � � � � � .



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


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



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

( ) * + , - + . / ) 0 - + 1 2 3 4 , ) / 0 5 + 6 5 + 7 0 8 9 + . :4 + 5 + 6 1 . ) 5 1 ;< = 6 1 , / ) > . 5 + 7 0 + . + , - ? 0 0 / @ 6 4 ) / 0 A 1 ,+ 7 0 ) , + 0 4 , 0 * 3 6 5 + 7 B 9 + 6 + A , 1 A 0 - 0 .7 0 6 1 . 5 0 6 6 1 . 1 , 0 6 ;C 8 + / 4 1 5 + A , 1 A 0 - 0 / ) > . / + , / 0 5 + 7 0 65 ) 6 4 ) . 4 0 6 6 9 A + , 8 ) / ) + 6 5 + 7 6 9 + 7 1 ;C 8 + / 4 1 5 + 7 0 , + 8 7 + D ) > . 5 + 7 0 6 A 0 , + :5 + 6 5 + 7 1 6 + 5 ) 8 ) / ) 1 6 1 6 9 A + , 8 ) / ) + 6 * + , :4 ) / 0 7 + 6 ;E 9 0 . 5 1 + 7 6 1 . ) 5 1 6 + A , 1 A 0 - 0 0 4 , 0 * 3 65 + 7 0 * + - + 4 0 / ) > . ;E 9 0 . 5 1 + 7 6 1 . ) 5 1 6 + A , 1 A 0 - 0 0 4 , 0 * 3 65 + F , + 0 6 5 + / 0 6 0 6 ;

C 7 . ) * + 7 6 1 . 1 , 1 5 + / , + / + G 5 H / 0 5 0 * + IB 9 + 6 + 5 1 = 7 0 7 0 5 ) 6 4 0 . / ) 0 5 + 7 0 8 9 + . 4 + ;J 0 + . + , - ? 0 5 + 7 6 1 . ) 5 1 6 + / 1 . * ) + , 4 + + ./ 0 7 1 , 2 + 5 ) 0 . 4 + 7 0 0 = 6 1 , / ) > . 5 + 7 0 ) , + K+ 6 4 1 5 + A + . 5 + 5 + 7 0 L 9 2 + 5 0 5 ;M + 6 9 7 4 0 5 + 7 0 ) . 4 + , 8 + , + . / ) 0 5 + 7 6 1 . ) 5 15 ) , + / 4 1 N , + 8 7 + O 0 5 1 A 1 , + 7 6 9 + 7 1 P 5 + A + . :5 + 5 + 6 9 A + , 8 ) / ) + K 8 , + / 9 + . / ) 0 5 + 6 1 . ) :5 1 K 7 1 . - ) 4 9 5 K + 4 / ; QR + - @ . + 7 4 ) A 1 5 + 6 9 + 7 1 6 + + 6 4 0 = 7 + / +7 0 5 ) 8 + , + . / ) 0 5 + 7 1 . - ) 4 9 5 5 + , + / 1 , , ) 5 15 + 7 , 0 N 1 5 ) , + / 4 1 P 8 9 + . 4 + Q N + 7 , 0 N 1 , + :8 7 + O 0 5 1 ;J 0 * + - + 4 0 / ) > . + 6 9 . 0 = 0 , , + , 0 0 4 + . 9 0 . :4 + 5 + 7 6 9 + 7 1 A 1 , B 9 + 0 7 2 0 . 4 + . + , 7 1 A 1 :, 1 6 1 5 ) 6 2 ) . 9 N + 7 0 A , 1 A 0 - 0 / ) > . 5 + 7 6 1 :. ) 5 1 + . 7 0 6 9 A + , 8 ) / ) + ;J 0 5 ) 6 2 ) . 9 / ) > . 6 + , + 7 0 / ) 1 . 0 / 1 . 7 07 1 . - ) 4 9 5 5 + 7 / 0 2 ) . 1 0 / @ 6 4 ) / 1 0 4 , 0 * 3 65 + 7 0 I 1 . 0 5 + * ) * ) + . 5 0 N 7 0 5 + . 6 ) 5 0 55 + + 5 ) 8 ) / 0 / ) 1 . + 6 ;



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

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



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



� � � � � � � � � 	 � � 
 � � 
 � � 	 � � � 
 � � �� � � � � � � � � � � � � � � � � �  � ! " # "  $ � % " � "  � � & ' � '  � % "  ' ( ' ) !  " � ) * � ! + ) " % '! " � " � � �  " � , � � � $ � ( + # + ) � % "  , � � � ! ' � � � % "  - � ' ) " � !  " ( � ' ( � + . ' ( % ' �  ' � + / �� " � "  � % ' ' � ! " � ! " � " � 0 ' � ' ( ) � � " % ' $ ' % + % � � % ' ) " � % � ) ) + / � � 1  ' � � �� �  + ) � ( �  2 � ( � $ 3  � ( % ' � � % + ) + / � � ' $ � ' � !  � &  4 # + ) � $ ' � ! ' ' � ' ( � � � � � 5 � � � � 2

6 7 8 9 : ; ; < = > ? @ A B A C D D 8 ? E A F ? ; 8 E G6 H 8 = 8 ; > ? @ A B A C D I J K L M M @ :@ A N M : B E D O P L M M @ : ; D = Q A B ? @ R6 S T M U 8 = D I L M M @ : @ A N M : B E D R G
6 V ? : W : F A ; ; D W I X 8 E B A ; ; D Y Z ? = [ ? :O \ W B E A 9 D R G6 X ] W F ? ; D S T M U 8 = D : ^ B : = W D E G6 X ] W F ? ; D @ : ; \ W B E A 9 D G6 _ : = B 8 = 8 D C 8 ; I E : @ D = @ 8 R6 H < F ; : 8 I ` J M M @ : ; D = Q A B ? @ R Ga X : M 9 E 8 = 8 b 8 W A ; 8 E I c E Q 8 = D @ :H D E B A R G6 d : E C A D > ? @ A B A C D G

\ ; U 8 9 : ; ; < = 8 ? @ A B A C D E : F : U F A D = 8 : ; W D = A @ D O8 U D E B 8 F A : E B 8 @ A W F E A M A = 8 F A < = @ A E : F F A D = 8 ; G \ W B 8: W B E ? F B ? E 8 W : F D M ? = A F 8 F D = : ; F 8 = 8 ; 8 ? @ A B A C D[ ? : F D = @ ? F : ; 8 W D = @ 8 W W D = D E 8 W e 8 F A 8 : ; B T M KU 8 = D Y : W @ : F A E Y 8 F B ] 8 F D M D ? = B ? 9 D F : E E 8 @ DU D E ? = : ^ B E : M D F D = ? = 8 f E : F ? : = F A 8 @ : E : W D K= 8 = F A 8 @ : ` g g g V h I : W B D 8 ? M : = B 8 ; 8 W : = W A 9 A K; A @ 8 @ 8 ? @ A B A C 8 : = : W B 8 E : Q A < = R Gi D W M D C A M A : = B D W C A 9 E 8 B D E A D W W : B E 8 = W M A B : =@ : W @ : : ; S T M U 8 = D e 8 W B 8 : ; D T @ D A = B : E = D G i D We ? : W : F A ; ; D W U : [ ? : j D W W : 8 E B A F ? ; 8 = : = : W B : U E D KF : W D Y 8 W T : ; X 8 E B A ; ; D : W B N F D = : F B 8 @ D @ A E : F B 8 KM : = B : 8 ; S T M U 8 = D Y : ; Z ? = [ ? : f D E M 8 ? = = A C : ;@ : A = B : E F D = : ^ A < = O : ; \ W B E A 9 D W : F D = : F B 8 F D =; 8 C : = B 8 = 8 D C 8 ; ; 8 F ? 8 ; 8 W ? C : h W : F D = : F B 8F D = ; 8 H < F ; : 8 Gi 8 M : M 9 E 8 = 8 9 8 W A ; 8 E @ A W B E A 9 ? O : : ; M : F 8 = A W KM D @ : : ^ F A B 8 F A < = = : E C A D W 8 : = f D E M 8 U 8 E 8 ; : ; 88 ; 8 H < F ; : 8 G \ W B 8 M : M 9 E 8 = 8 W : U D = : : = M D KC A M A : = B D 8 B E 8 C k W @ : ; 8 : = : E Q T 8 8 F ] W B A F 8 8 F D KU ; 8 @ 8 : = ; 8 H < F ; : 8 G \ W B D @ : U : = @ : @ : ; 8 f E : KF ? : = F A 8 W D = D E 8 : W B A M ? ; 8 @ D E 8 [ ? : U ? : @ : : ^ KF A B 8 E : ; : ^ B E : M D F : E F 8 @ : ; 8 C : = B 8 = 8 D C 8 ; U E D K@ ? F A : = @ D f E : F ? : = F A 8 W 8 ; B 8 W O F ? 8 = @ D W : : ^ KF A B 8 : ; D B E D : ^ B E : M D U E D @ ? F : f E : F ? : = F A 8 W 9 8 Kl 8 W G i 8 W F k ; ? ; 8 W U A ; D W 8 W A = B : E = 8 W O : ^ B : E = 8 W Y@ : ; 8 M : M 9 E 8 = 8 b 8 W A ; 8 E ; ; 8 M 8 @ D m n o > d cp \ H c n S q Y W D = f ? = @ 8 M : = B 8 ; : W : = ; 8: W B A M ? ; 8 F A < = = : E C A D W 8 8 ? @ A B A C 8 O W ? ; : W A < = U E D KC D F 8 ; 8 W D E @ : E 8 G



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

& ' ( ) * + ) , - ) . ' / 0 1 2 0 2 - 3 + ) * 4 . 5 6 7 8 * 2 1 2 0 2 - 2 9 - ) : 8 ) 0 : ' 3 ; < 8 - 3 : ' / 0 = > 2 7 ? * ) @ ' + 3 + 4 . ? ) : 5 - 3 *

A B C D E F G H I J K I G F L D M F N D J G H M G F E O F M M I P Q I H J G H M R E H P Q J G F M S� T � � � � ! � � � � � � 
 � � � � � � � � � � � � � � � � � � 
 � � � � � � � U � � � � 
 % $ � 
 � 
 � � � � � � � � � � 	 � �� � � 
 � � � U � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � V � � � � $ � � � � 
 � � � �W � � � � � � � � � � 
 � � � � � � � � � � 
 � � � � � � � � 
 � � � � � � � � � � � 
 � � � 
 � � � � � � � � � 
 � � � � � �� � � � � � � � 
 � � �



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

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

� 
 � � � � � � � 	 � � � � � � � � �
w

w

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○





� � � � � � � � � 	 � � � 
 � � � � � � � � � 
 � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �  !  "  � # � � � �  � $ � � % � �  � � � � � � � � � � � � � � � � � � � � � � &  " � '( � � # � � �  # � � # � � � ) %  � � � � �  !  " � �  �  � * � �  � � � � � � � � � � � �
w

w

+ , � �  � � � � � � � � �  � � � � �# �  � � � � � % - � �  � �  � � � # � . �, � �  �  � � ) / � � � � � � � � # �  % � �� � � � � �   # / � � � #  
0 1 2 3 4 2 5 6 7 3 1 7 8 9 2 6 2 9 : 9 7 ; < = > ; 4 : = 7 ; ? @ A 3 4 B A 8 9 2 C 1 : 9 A D

E FE E EE E
E



w

w

w

w



w

w

w

w

w

w

w

w

w

w

w



w

w



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

� � � � � �� � �� � � �
� � � 
 �



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

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

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




