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

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

/ 0 1 2 3 4 5 6 7 8 0 9

: 3 ;

< 2 0 : 8 6 = 5 > > 3 ;

? @ / A B C D D
E 3 : 8 4 7 8 6 F A A B





� � � � � � � � � 	 
 � � � � � � �


 � � � � � � � � �
� � � � � � � � �

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

� � . 3 0 � !  & ! + , # % $ % " 4 ! � $ * 5 ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( � �
� � . � � 6 ' � 0 7 & ! " & 8 � % 9 9 ' 0 ! / � �  �� # 5 & : ; ( ( ( ( ( ( ( ( ( ( ( ( ( ( � .
� � . � . � � 0 $ < = & *  � * ' " " & # 3 � � � # & $ � �  # � , ' 0 ! / ( ( ( ( ( ( ( ( � 2
� � . � 2 � % 5 � ' & � � #  % ! � � " # % ! � 0 � ' *  ��  ( ( ( ( ( ( ( ( ( ( ( ( ( ( � >

� � 2 � * & ? @ ? A < � ! ! * , * ' �  * % ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( � )
� � 2 � � � % !  & � � # ' % � &  , % " & ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( . 1

B C D E � � F G D � � � � � H � � & @ & A I J � � � � � � G � � � � B K
. � � � L & !  � , � 9 & � � # * � M ' & ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( . >

. � � � � � , # 0 �  N � � O % # N � * ! % # P � M ' �  & ! & � � ( ( ( ( ( ( ( ( ( ( ( ( . >
. � . � ! 5 ' 0 � * L & � & #  & * ' 0 ! / & ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( . Q

. � . � � R S ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( . Q

. � . � . � $ 9 0 ' � ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( 2 1

. � . � 2 9 T N 9 U N 9 V WU P 9 X Y ZU ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( 2 .

. � . � [ � � 9 * " *  ��  ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( 2 .
\ ] � � ^ E E � � G � � � � � � ^ J � _ G � � E ` � E � G � H \ a

2 � � � & ' �  * L * �  * � + , & � * ! & $ �  * 5 ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( 2 Q
2 � . � & 5 % ! �  # 0 5  * % ! " & � � 
 � < � , %  % ! � ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( 2 )

b c G � � � d � � � � d � � � b e
[ � � � &  & 5  % # & f & 5  & ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( [ �
[ � . � � '  0 ! / ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( [ �
[ � 2 � * & � � 5  % # $ &  , % " & ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( [ .
[ � [ = 0 % # " ! 0 ! / " & # � & � � 0 ! / * ! g & *  & ! � * ! � ( ( ( ( ( ( ( ( ( ( ( ( ( ( [ 2

K c � � c 
 h i j k c � � � d � � � b b
l � � 
 9 0 # # & 5 % ! �  # 0 5  * % ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( [ [
l � . � ! & # / * & $ & � � 0 ! / ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( [ >

�



. � � � � � � � � � 	 
 � � � � � � �

l � 2 � & * ' + , & ! * " & !  * � 5 �  * % ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( [ Q
l � [ � * & � 0 7 M & # & *  0 ! / " & # � �  & ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( [ Q


 � � � � d � � � � � G H � � � � E � � � � 
 � � � � � � E E � b �
> � � 
 9 0 # � & ' & 5  * % ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( l 1
> � . � # & * / ! * � � & ' & 5  * % ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( l �

> � . � � � # *  & # * & ! 7 �0 # " * & � # & * / ! * � � & ' & 5  * % ! ( ( ( ( ( ( ( ( ( ( ( ( ( l �
> � . � . � @ � A 
 & ' & 5  * % ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( l .
> � . � 2 � 
 � 
 & ' & 5  * % ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( l 2

a 
 � � � D � � E E � K a
Q � � � ! 5 ' 0 � * L & � & #  & * ' 0 ! / & ! 0 ! " � % " & ' ' L & # / ' & * + , ( ( ( ( ( ( ( ( ( ( ( ( l Q
Q � . � * & � � 9 * " *  ��  ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( > �
Q � 2 R S 0 ! " & * ! � & �  " & # � � � � � � � � � ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( > >

Q � 2 � � � � � � � � * $ 0 $ " & # R S � & #  & * ' 0 ! / ( ( ( ( ( ( ( ( ( ( ( ( ( ( > -
Q � [ � $ 9 0 ' � � 9 & 5  # & ! 0 ! " & * ! � & �  " & # � � � � � � � � � ( ( ( ( ( ( ( ( ( Q l

Q � [ � � � # � ! � L & # � � ' * $ 9 0 ' � & ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( Q -
Q � l = 0 � � $ $ & ! 7 � � � 0 ! / ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ) .

J � G D � � � � � � �



� � � � � � � � � � 	 
 � � � � � � �

2 � � , � " # % ! * � + , & # � * # 5 0 ! / � � 0 & # � + , ! *   " & # � % + , & ! & # / * & " �  & ! ( ( ( ( 2 Q
> � � � 0 $ * ! % � *  ��  0 ! " � * # 5 0 ! / � � 0 & # � + , ! *   " & # � % + , & ! & # / * & " �  & ! ( ( [ -
> � . 
 9 0 # � + , ! *   & " & # � % + , & ! & # / * & " �  & ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( l 1
> � 2 � � � * # 5 0 ! / � � 0 & # � + , ! *   M & * � � � . ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( l .
> � [ � # & * / ! * � � + , ! *   & " & # � % + , & ! & # / * & " �  & ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( l >
> � l � �  & ! �  �  * �  * 5 ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( l >
Q � � � * & � �% , & 0 ! " � # & *  & L % ! � U ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( > .
Q � . � % ! / � � & M M & # � *  9 � # � $ &  & # 7 �0 # R S ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( > Q
Q � 2 R � � & #  & ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( Q 1
Q � [ R � � & , ' & # ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( Q 1
Q � l � M g & * + , 0 ! / � g * � + , & ! R S � � � * $ 0 $ 0 ! " � *   & ' g & #  ( ( ( ( ( ( ( Q [
Q � > � � � � � *  � ! � $ 9 0 ' � � 9 & 5  # & ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( Q Q
Q � Q � *   ' & # & � # � ! � L & # � � ' * $ 9 0 ' � & ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ) �
� � � R S � � M & ' ' & ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ) -
� � . � U � � M & ' ' & ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( - 1
� � 2 9 V WU � � , # 0 �  � � � M & ' ' & ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( - 1
� � [ 9 X Y ZU � � , # 0 �  � � � M & ' ' & ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( - 1
� � l 9 V WU � 
 9 , & # * + *  4 � � � M & ' ' & ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( - �
� � > 9 X Y ZU � 
 9 , & # * + *  4 � � � M & ' ' & ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( - �
� � Q 9 � � M & ' ' & ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( - .

2



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

� � � 
 + , & $ �  * � + , & � � # �  & ' ' 0 ! / " & � � � " # % ! * � * & # 0 ! / � 9 # % � & � � & � ( ( ( ( ( � -
� � . � 0 ! " � # � / $ & !  �  * % ! � 7 0 ! 5  * % ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( . 2
. � � � � � � � % # , & # � � / & 7 �0 # " ! � " 9 ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( 2 �
. � . � $ 9 0 ' � L & #  & * ' 0 ! / " & # � � " # % ! & ! * $ � � � % " & ' ' ( ( ( ( ( ( ( ( ( ( ( 2 2
. � 2 � # � / $ & !  �  * % ! � 7 0 ! 5  * % ! * $ � � � % " & ' ' ( ( ( ( ( ( ( ( ( ( ( ( ( ( 2 [
. � [ � � 9 * " *  ��  7 �0 # L & # � + , * & " & ! & : < � & #  & N 0 ! " M & * � � # * �  * % ! " & # � ! & # <

/ * & * $ � � � % " & ' ' ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( 2 l
[ � � 0 ! ! % # $ * & #  & � � * �  % / # � $ $ ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( [ 1
l � � 
 + , & $ �  * � + , & � � # �  & ' ' 0 ! / " & # � � � � � � � &  & 5  % # � ( ( ( ( ( ( ( ( [ l
> � � � @ � A � !  * � & ' & 5  * % ! " 0 # + , 
 + , ! *   � 0 7 � � � � ( ( ( ( ( ( ( ( ( ( l 2
> � . 3 0 � ' *  ��  L % ! 
 � � � � � ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( l [
> � 2 � * # 5 0 ! / " & � 
 + , ! *   & � � 0 7 " * &  %  � ' & � ! & # / * & ( ( ( ( ( ( ( ( ( ( ( l l
Q � � � ! 5 ' 0 � * L & � & #  & * ' 0 ! / & ! M & * � 2 2 � & � ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( l )
Q � . � ! 5 ' 0 � * L & � & #  & * ' 0 ! / & ! M & * � > � � & � ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( l -
Q � 2 � ! 5 ' 0 � * L & � & #  & * ' 0 ! / & ! M & * � Q . � & � ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( > 1
Q � [ � � 9 * " *  ��  � L & #  & * ' 0 ! / & ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( > �
Q � l � ! & # / * & & !  g * + 5 ' 0 ! / " & # � �% , & " & � � � 9 * " *  ��  � 9 ' �  & � 0 � ( ( ( ( ( ( > 2
Q � > � ! & # / * & & !  g * + 5 ' 0 ! / " & # � # & *  & " & # � � 9 * " *  ��  � L & #  & * ' 0 ! / ( ( ( ( ( > 2
Q � Q = 0 � � $ $ & ! , � ! / � g * � + , & ! � �% , & 0 ! " � # & *  & " & # � � 9 * " *  ��  � L & #  & * <

' 0 ! / N � % g * & " & # � 0 '  * 9 ' * � *  ��  � ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( > [
Q � ) R S � & #  & * ' 0 ! / & ! 7 �0 # / & ' � " & ! & � & * ' + , & ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( > >
Q � - � ! & # / * & & !  g * + 5 ' 0 ! / " & # 6 " * �  % #  & " < / � 0 � � * � ! 8 � � # � $ &  & # ( ( ( ( ( > )
Q � � 1 R � � L % ' 0  * % ! % , ! & � ' � L % 0 # 5 % # # & 5  0 # ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( Q �
Q � � � � ! & # / * & � M , �� ! / * / 5 & *  " & � � ' � L % 0 # � % # # & 5  0 # 7 � 5  % # � ( ( ( ( ( ( ( ( Q .
Q � � . R � � L % ' 0  * % ! $ *  � ' � L % 0 # 5 % # # & 5  0 # ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( Q 2
Q � � 2 R � < � R 	 ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( ( Q [
Q � � [ � * f & # & !  * & ' ' & � * # 5 0 ! / � � 0 & # � + , ! *   & * ! 9 $ *  � % " & ' ' L & # / ' & * + , � ( ( Q l
Q � � l � * f & # & !  * & ' ' & � * # 5 0 ! / � � 0 & # � + , ! *   & * ! 9 $ *  � � � � � & # / ' & * + , ( ( Q >
Q � � > � � # � $ &  & # " & � � *  � � ! � $ 9 0 ' � � 9 & 5  # & ! ( ( ( ( ( ( ( ( ( ( ( ( ( ( Q )
Q � � Q � & # / ' & * + , � g * � + , & ! 
 � � UU M � / ' � � , # 0 �  0 ! " 
 9 , & # * + *  4 � + , � & ( ( ( Q -
Q � � ) � # � ! � L & # � � ' * $ 9 0 ' � & M � / ' � 
 9 , & # * + *  4 � + , � & L % ! � [ M * � � Q . � & � ( ) 1
Q � � - � ! & # / * & � M , �� ! / * / 5 & *  " & # � *   & ' g & #  & L % ! 
 U N 
 � �U 0 ! " 
 � � UU ( ( ( ( ) �

[



� � � � � � � � � �
� � � � � � � � �

� $ � � , # & � - ) - ! � , $ � $ � 0 # % 9 �� * � + , & ! � � M % # 7 �0 # � & * ' + , & ! 9 , 4 � * 5 � � � � � " & #
� ' & 5  # % ! < � % � *  # % ! 
 9 & * + , & # # * ! / � � � � � & * ! & ! � &  # * & M � 0 7 � � * � � 0 $ � & # M �  
� - - l g 0 # " & ! " % #  L % ! L * & # � � 9 & # * $ & !  & ! � � � � � � N � � � � � � N � 2 0 ! " � � � � �
? @ ? A < � ! ! * , * ' �  * % ! & ! M & * & * ! & # 
 + , g & # 9 0 ! 5  � & ! & # / * & L % ! + � � - � � & � 0 !  & # � 0 + ,  N
� % " � 	 � # �� � * � � * % ! � $ & � � 0 ! / & ! � $ ! & 0  # � ' & ! 
  # % $ " & # � + , g � + , & ! � & + , � & ' g * # <
5 0 ! / L % # / & ! % $ $ & ! g & # " & ! 5 % ! !  & ! � � � # �0 M & # , * ! � 0 � M * &  &  " * & � � � # L & # ! * + , <
 0 ! / L % ! ? @ ? A M & * " * & � & ! � ! & # / * & ! * " & � ' & � % # � 0 � � &  � 0 ! / & ! � 0 $ 
  0 " * 0 $ " & #
9 & #  0 # M �  * L & ! 3 � � � � & / �0 ! �  * /  " 0 # + , " & ! , % , & ! � * # 5 0 ! / � � 0 & # � + , ! *   � 0 7 " & #
= < � & � % ! � ! � � 
 2 1 � � � 5 % ! !  & O & " & � � � � � � 9 & # * $ & !  &  g � l 
 � 1 � , � " # % ! * � + , &
� # & * / ! * � � & $ & � � & ! �

 & *  " & $ � 5  % M & # � - - l M & � ! " &  � * + , " & # � � � � & � + , ' & 0 ! * / & # * ! � & * ! & # . � � 0 � <
M � 0 �  0 7 & N * ! " & # " * & 
 + , g & # 9 0 ! 5  � & ! & # / * & � 0 5 � & � � * L & � 0 7 + � � . 1 1 � & � & # , �% ,  
g & # " & ! � % ' ' � � $ = 0 / & " & � � & ! 5 � $ & � M * � � 0 $ 
 % $ $ & # � - - Q � 0 � & � � 9 & # * % " & !
M & * � ! & # / * & ! L % ! � 2 1 N � 2 > N � > � N � Q . 0 ! " � ) [ � & � � � * & � & # $ �% / ' * + ,  & * $ � 0 ' * � - >
" * & & # �  & � � � # & # � & 0 / 0 ! / L % ! � < � % � % ! & ! N 0 ! " � % $ *  " * & " * # & 5  & �
 M & # 9 # �0 7 0 ! /
" & # L % # � 0 � / & � � /  & ! � * + , M % � % ! < 
 & ' M �  g & + , � & ' g * # 5 0 ! / * ! " & # � + , g � + , & ! � & + , <
� & ' g * # 5 0 ! / �
� * & � % f ! 0 ! / � 0 7 � 9 & 5  � 5 0 ' �� # & � !  " & + 5 0 ! / & ! � � * / / � N 
 
 
 	 < � & * ' + , & ! � 5 % ! ! <
 & M * � , & # ! % + , ! * + ,  & # 7 �0 ' '  g & # " & ! � � � ' ' � � 0 + , " * & $ � � * $ � ' & 
 + , g & # 9 0 ! 5  � <
& ! & # / * & L % ! � � � . " � 7 �0 # ! * + ,  � 0 � # & * + ,  N # 0 , & ! � ' ' & " * & � M & � �0 / ' * + , & ! � % f ! 0 ! <
/ & ! � 0 7 " & $ � � � � � � & # � � 0 9  & f & 5  N " & # M & * ? @ ? A < 
 9 & * + , & # # * ! / & ! � 0 7 " * &
$ � � * $ � ' & 
 + , g & # 9 0 ! 5  � & ! & # / * & M & / # & ! � & ! " g * # 5  N * �  " * & 
 4 ! + , # %  % ! �  # � , ' 0 ! /
� � � �� � � � � * & � $ � + ,  * $ $ & # / # �% 	 & # &  & + , ! * � + , & � ! �  # & ! / 0 ! / & ! � ! " & ! � & � % <
! �  % # & ! ! �%  * / N 0 $ " & ! � & * ' + , & ! �  # � , ' & ! " * & L & # ' % # & ! / & / � ! / & ! & � ! & # / * & g * & " & #
� 0 � 0 7 �0 , # & ! � � # *   " * & � # & $ � �  # � , ' 0 ! / O & " % + , 0 ! $ *   & ' M � # L % # " & # � & + , � & ' g * # <
5 0 ! / � 0 7 N � % * �  " * & 7 �0 # " * & � ! ! * , * ' �  * % ! � 0 # � & # 7 �0 / 0 ! / �  & , & ! " & 
 + , g & # 9 0 ! 5  <
� & ! & # / * & , & # � M / & � &  �  � � % / � � 
 � � < � # & * / ! * � � & � � � � " & # � * # 5 0 ! / � � 0 & # � + , ! *   

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

l



> � � � � � � � � � � � � 	 
 � � � � � � �

" * & � & � � # % � & � � & � 9 # % 9 % #  * % ! � ' � 0 $ � * # 5 0 ! / � � 0 & # � + , ! *   " & # ? @ ? A < � ! ! * , * ' �  * % !
M & * " & # L & # $ * ! " & #  & ! � ! & # / * & * �  N g � # � 0 7 " & # � < � & � % ! � ! � " * & � & # � f & 5  L & # <
! � + , ' �� � � * / M � # 5 ' & * ! � � M & # , � ' M " � L % ! g * # " O & " % + , & * ! & M &  # �� + ,  ' * + , & � ! � � , '
L % ! � # & * / ! * � � & ! M &  # % f & ! N $ � ! � 9 # * + ,  L % ! 6 # � " * �  * L # &  0 # ! 8 � L & !  � N " � " * & � &
M & L % # � 0 /  � 0 $ � < � & � 5 � 0 # �0 + 5 5 & , # & ! � � * ! g & *  & # & # L % ' ' 5 % $ $ & ! ! & 0 & # � � 9 & 5  
L % ! � � � . M & �  & ,  * ! " & $ � + , % ! & # g �� , !  & ! � 0 7  # &  & ! L % ! � < � # & * / ! * � � & ! � ' �

 !  & # / # 0 ! " * ! 3 � � � ! � ' 4 � & ! � M " & # 6 
 + , g & ' ' & 8 L % ! � > � � & � � 0 ! " = = � # <
& * / ! * � � & � M � ) . � & � � � � & � g & *  & # & ! 5 % $ $  " & # � � < � * # 5 0 ! / � � 0 & # � + , ! *   * ! " * &
� # �% 	 & ! % # " ! 0 ! / " & � � �� < � * # 5 0 ! / � � 0 & # � + , ! *   & � �
� * & � & 
 !  & # / # 0 ! " 9 # % � & � � & N � 0 � � $ $ & ! $ *  " & $ 0 $ + � � " # & * � # �% 	 & ! % # " ! 0 ! <
/ & ! L & # # * ! / & #  & ! , � " # % ! * � + , & ! � * # 5 0 ! / � � 0 & # � + , ! *   N �  & ' ' & ! " * & / # % 	 & ! � & # <
� 0 � 7 % # " & # 0 ! / & ! L % ! � , 4 � * 5 � ! � ' 4 � & ! M & * " & # / & �  * & / & ! & ! 
 + , g & # 9 0 ! 5  � & ! & # / * &
" � # � 
 & ' M �  M & * � * !  # &  & ! " & # % 9  * $ * �  * � + , & ! � # % / ! % � & & * ! & # * !  & / # * & #  & ! � 0 <
$ * ! % � *  ��  L % ! l 1 1 
 � A � g & # " & ! ' & " * / ' * + , & * ! * / & � 1 � 3 � � � # & * / ! * � � & M & * , % , & !
� ! & # / * & ! M & % M � + ,  &  g & # " & ! 5 �% ! ! & ! � � & # 
 + , g & # 9 0 ! 5  " & # 3 � � � ! � ' 4 � & !
g * # " " � " 0 # + , ! * + ,  � 0 7 � # �� � * � � * % ! � $ & � � 0 ! / & ! ' * & / & ! 5 �% ! ! & ! N � % ! " & # ! L % # � ' ' & $
" * & 3 � � � % # � 0 � � � / & ! M & � �0 / ' * + , " & # � 	 
 � � 
 
 � � � �� 	 � 
 � � 
 
 � � � , ' # & * + , & # � # �% 	 & !
�0 M & # 9 # �0 7 & ! � � $ � � ' ' & " & # �  � # 5 & ! � % 9 9 ' 0 ! / �  & ' '  " * & � + � � & * ! & ! � 1 � � f & 5  
" � # N g � � * $ � & # / ' & * + , � 0 # M * � , & # * / & ! 
 ! M & �  * $ $  , & *  " * & � & � � # � $ &  & # � � 
 l � �
� ! " & # � # & ! � & " & # & � 9 & # * $ & !  & ' ' & ! � 0 � �% � 0 ! / � 0 ' * & / & ! � + , & * !  � � * & # N g * & M & *
� � , ' # & * + , & ! � ! " & # & ! 
 !  & # � 0 + , 0 ! / & ! " & # � ! & # / * & � M , �� ! / * / 5 & *  N * �  O & " % + , � 0
M & � + ,  & ! N " � 	 & * ! � # % 	  & * ' " & � � & , ' & # � � 4 �  & $ �  * � + , & # � �  0 # * �  N 0 ! " � % $ *  M & *
/ & & * / ! &  & # � ! � ' 4 � & � g * � + , & ! " & ! L & # � + , * & " & ! & ! � ! & # / * & ! L % ' ' 5 % $ $ & ! 5 % # & ' ' * & #  
* �  � � & � g & *  & # & ! ! & , $ & ! � � " # % ! * � * & # 0 ! / � & f & 5  & $ *  g � + , � & ! " & # � ! & # / * & � M �
� & M & ! / & ! 0 * ! & ! 3 � � � f & 5  & ! N g * & " & # 6 ' � 0 7 & ! " & ! 8 � % 9 9 ' 0 ! / : ; N 5 �% ! ! & !
, � " # % ! * � + , & � ! " � 0 �  �� ! " & � 0 + , " 0 # + , " * & � ! & # / * & � M , �� ! / * / 5 & *  " & # � ' � L % 0 # <
� # % " 0 5  * % ! � # �  & ! $ *  " & # 
 + , g & # 9 0 ! 5  � & ! & # / * & L � # * * & # & ! � / # % M / & � 9 # % + , & ! " % <
$ * ! * & # & ! 0 9 0 ! " + , � # $ * ! & * ! * / & $ � M �  � ! " � 0 # = < � & � % ! � ! � N " � " & # � , %  % <
! � 0  � 0 � + , " * & . � 2 / & ' � " & ! & 3 0 � # 5 � M & / �0 ! �  * /  � � 3 � � � f & 5  & 5 �% ! ! & ! ! 0 #
0 !  & # � 0 + ,  g & # " & ! N 7 � ' ' � " * & M &  # & f & ! " & ! � M � & # L � M ' & ! � 0 7 " * & � & ! � f & 5  0 ! <
& $ 9 � ! " ' * + , � * ! " N % " & # � & * ! � * ! � 0 	 $ % " & ' ' * & #  g & # " & ! 5 � ! ! �
� * & � & � ! � ' 4 � & 0 !  & # � 0 + ,  * ! 5 ' 0 � * L & � & #  & * ' 0 ! / & ! , � " # % ! * � + , & # � # & * / ! * � � & � � � <
9 * " *  ��  N � $ 9 0 ' � N R S 0 ! " � # � ! � L & # � � ' * $ 9 0 ' � & � � � * & � & � � 0 ! / " * & � & # � M � & # L � M ' & !
M & * " & ! � � � � � � � % + , & ! & # / * & " �  & ! & # $ �% / ' * + ,  0 !  & # � * ! M & � * & , 0 ! / L % ! � * & <
" & # & ! & # / * & & � 9 & # * $ & !  & ! " * & 
 !  & # � 0 + , 0 ! / " & # � ! & # / * & � M , �� ! / * / 5 & *  * ! & * ! & $
� & # & * + , L % ! � [ M * � � Q . � & � � � ! 5 ' 0 � * L & � & #  & * ' 0 ! / & ! � * ! " * ! 7 # � # %  < 0 ! " 5 % ' ' * <
! & � # � * L & # / & !  N 0 ! " �  & ' ' & ! " � " 0 # + , � & ! � * M ' & � & �  � 7 �0 # � # � / $ & !  �  * % ! � $ % " & ' ' &
" � # � � & M & ! " & $ � & # / ' & * + , $ *  � % !  & � � # ' % � & ! & # �  % # & ! & � * �  * & # & ! � 0 " & $ 7 �0 #
& * ! * / & � M � & # L � M ' & � ! � ' 4  * � + , & � % # , & # � � / & ! � 0 7 � � #  % ! ! * L & � 0 � = 0 � � $ $ & ! $ *  
" & $ � % ! � & 9  " & # � � � � � 7 �0 , #  " * & � � 0 " & # � �% / ' * + , 5 & *  & * ! & # 
 !  & # � 0 + , 0 ! / N
* ! g * & g & *  " * & 
  # 0 5  0 # , � " # % ! * � + , & # � # & * / ! * � � & " 0 # + , " * & � 4 ! � $ * 5 " & � � � #  % ! <
� + , � 0 & # � / & 9 # �� /  g * # " �

� ) � % # � - #  , � � 1 # /  � � � � # � � , �



� � � � � � � � � � � � 	 
 � � � � � � � Q

� ! � � 9 *  & ' � g * # " & * ! & / # % M & 
 5 * � � & " & � 
  � ! " � # " $ % " & ' ' � 0 ! " * ! � M & � % ! " & # & " & #
3 � � / & / & M & ! N g �� , # & ! " " � � 7 % ' / & ! " & � � 9 *  & ' " * & M &  # � + ,  &  & ! � M � & # L � M ' & ! " * � <
5 0  * & #  � � � 9 *  & ' 2 * �  " & # # & ' �  * L * �  * � + , & ! � * ! & $ �  * 5 " & # � 
 � / & g * " $ &  N 0 ! "
" & # 7 % ' / & ! " & � M � + , ! *   & * ! * / & !  & + , ! * � + , & ! � # � / & ! " & # � �  & ! 5 % # # & 5  0 # � � � 9 *  & '
l g * # " & * ! & ! �
 M & # M ' * + 5 �0 M & # " & ! � 0 7 M � 0 " & � � � � � � � < � &  & 5  % # � L & # $ *   & ' ! N
M & L % # * $ � % ' / & ! " & ! " * & & * / & !  ' * + , & � �  & ! � ! � ' 4 � & � � # & * / ! * � � & ' & 5  * % ! 0 ! " � # / & M <
! * � � & � L % # / & �  & ' '  g * # " �



� � � � � � � �

� � � � 	 � �

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

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

� * & $ % " & # ! & � ' & $ & !  � #  & * ' + , & ! 9 , 4 � * 5 * �  * ! " & # 
 9 # � + , & " & # 3 0 � !  & ! 7 & ' "  , & % <
# * & 7 % # $ 0 ' * & #  � � * & 7 0 ! " � $ & !  � ' & ! � M O & 5  & " * & � & # � , & % # * & � * ! " " * & � % / � 3 0 � ! <
 & ! 7 & ' " & # N " � , � � * ! & � # 5 % $ M * ! �  * % ! & ! L % ! � # � & 0 / 0 ! / � < 0 ! " � & # ! * + ,  0 ! / � % 9 & # � <
 % # & ! � � * & � & & # , �% , & ! % " & # L & # # * ! / & # ! � 0 7 & * ! & ! � * / & ! � 0 �  � ! " " & � � � $ * '  % ! * � !
� ! / & g & ! " &  " * & � ! & # / * & " & � � & ' " & � 0 $ & * ! & ! " * � 5 # &  & ! � &  # � / � � * & � & � & ' " � 0 � ! <
 & ! N M � g � � ! # & / 0 ! / � � 0 �  �� ! " & " & � � & ' " & � N 5 �% ! ! & ! * $ � � ' ' & " & � � 0 � !  * � * & #  & !
� * # � + 7 & ' " & � � 6 � �  & # * & 7 & ' " 8 � $ *  " & ! � & * ' + , & ! " & # ! * + ,  # & ' �  * L * �  * � + , & ! 3 0 � ! <
 & ! $ & + , � ! * 5 * " & !  * � � * & #  g & # " & ! � � $ � � ' ' & L % ! � 0 � !  * � * & #  & ! � # � 7  7 & ' " & # ! g * # "
$ � ! � 0 7 " � � � % ! � & 9  " & # � 0 �  � 0 � + , M % � % ! & ! � ' � � & # $ *   ' & # " & # � # � 7  g * # 5 0 ! / & !
/ & 7 �0 , #  4 . 5 �
� * ! & � 0 7 5 ' �� # 0 ! / � � , ' ' % � & # � 
 � 
 	 6 7 � � 8 � 
 	 L % ! � �  & # * & 5 % ! !  & $ *  " & # � ! ! � , <
$ & L % ! & ' & $ & !  � # & ! � % ! �  *  0 & !  & ! � * $ % M * / & ! 
 * ! ! & � & # � * & '  g & # " & ! � � * & � &

 0 + , & ! � + , � & �  � ! "  & * ' & ! L % ! � �  & # * & 7 �0 , #  & * ! " & ! ' &  �  & ! 2 1 � � , # & ! � 0 #
� * ! 7 �0 , # 0 ! / " & # M * � ' � ! / ' &  � & ! 
 0 M �  # 0 5  0 # N " & ! 3 0 � # 5 � � ' � � % ! �  *  0 & !  & ! " & #
�  � # 5 g & + , � & ' g * # 5 & ! " & ! � & * ' + , & ! � � � " # % ! & ! � � � % ! " * & � & ! 6 � & * ' + , & ! 8 g 0 # " & * !
" & ! � & � + , ' & 0 ! * / & # & � 9 & # * $ & !  & ! " & # l 1 & # � � , # & & * ! & * $ $ & # & / # �% 	 & # & � ! � � , ' & !  <
" & + 5  N 0 ! " * , # & � ' � � � * � 5 �  * % ! & # 7 % /  & ' & " * / ' * + , 9 , �� ! % $ & ! % ' % / * � + , * ! � & � % ! & !
� $ *   & ' � + , g & # & � & * ' + , & ! � 0 ! " � � # 4 % ! & ! � � + , g & # & � & * ' + , & ! � �
� $ ! � * L & ! � " � g & + , � & ' g * # 5 0 ! / � 7 # & * & ! � 3 0 � # 5 M * ' " M & �  & , & ! � � # 4 % ! & ! O & " % + ,
� 0 � " # & * 3 0 � # 5 � N 0 ! " � & � % ! & ! � 0 � 3 0 � # 5 0 ! " � !  * � 0 � # 5 � � ' � � & ' ' < � � ! ! 0 ! "

)



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

= g & * / 4 2 5 � ! 7 � ! / " & # > 1 & # � � , # & " * & � & ! � % # � + , ' � / $ � + ,  & ! / & ! �0 /  & ! " # & * L & # <
� + , * & " & 3 0 � # 5 � % #  & ! � � % / � � ' � L % 0 # � � N 0 $ " * & M & 5 � ! !  & ! � � " # % ! & ! � 0 7 " * & � &
� & * � & � 0 M & � + , # & * M & ! N $ *   ' & # g & * ' & / & ,  $ � ! L % ! � & + , � 3 0 � # 5 � � L % 0 # � � 0 � � � � �
6 � & # * % " & ! � 4 �  & $ " & # � ' & $ & !  � #  & * ' + , & ! 8 ! * $ $  " � $ *  0 !  & # � & # ! � + , ' �� � � * / 0 ! /
L % ! � g * + ,  * / & ! � � &  � * ' � " * & 7 % ' / & ! " & � % # $ � ! �

� & 9  % ! & ! � � � �? � � � 	
 � � � �� �
3 0 � # 5 � � � 
� � � �� � � �� �

� & ! " # & * � & 9  % ! 7 � $ * ' * & ! $ *  � ' & 5  # % ! N � 4 % ! 0 ! " � � 0 N � % g * & " & ! � 0 / & , �% , # * <
/ & ! � & 0  # * ! % � N �  & , & ! " * & � & + , � 6 3 0 � # 5 � � L % 0 # 8 � 0 9 N " % g ! N + , � # $ N �  # � ! / & N
 % 9 0 ! " M %   % $ � / & / & ! �0 M & # � � 0 	 & # " & $ ! * $ $  $ � ! 7 �0 # O & " & � " * & � & # � �  & # * & <
5 % ! �  *  0 & !  & ! ! % + , & * ! � !  *  & * ' + , & ! � ! � � * ! � 0 5 % $ $ & ! " * & � % / � � * + , M % � % ! & ! N
� ! # & / 0 ! / � � 0 �  �� ! " & " & � � 0 � !  * � * & #  & ! � # � 7  7 & ' " & � N " & # & ! � # � & 0 / 0 ! / 0 ! " � & # <
! * + ,  0 ! / � 6 � 0 �  � 0 � + , 8 � 7 �0 # " * & � & + , � & ' g * # 5 0 ! / L & # � !  g % #  ' * + , / & $ � + ,  g * # " �
� + ,  � ' 0 % ! & ! 7 �0 # " * & �  � # 5 & � & + , � & ' g * # 5 0 ! / N � @ � � A 0 ! " � � � + , g � + , & � & + , <
� & ' g * # 5 0 ! / � N � % g * & " & $ � , %  % ! � ' � � & # $ *   ' & # " & # & ' & 5  # % $ � / ! &  * � + , & ! � & + , <
� & ' g * # 5 0 ! / � � * & � ! % # " ! 0 ! / " & # � & # $ * % ! & ! * ! = g & * & # / # 0 9 9 & ! � 6 � 0 M ' &   � M � / ' �
" & � � + , g � + , & ! � � % � 9 * ! � 8 � � 9 * & '  " � # � 0 7 � ! N " � 	 " * & � 0 � � $ $ & ! / & 7 � � �  & ! � & * ' + , & !
" 0 # + , " * & � + , g � + , & � & + , � & ' g * # 5 0 ! / * ! & * ! � ! " & # 0 $ / & g � ! " & '  g & # " & ! 5 �% ! ! & ! �
� & $ / & / & ! �0 M & # * �  " * & � ! � � , ' L % ! / & # � " & � � 
 
 � � $ * ' * & ! " * & � & ! � 4 9 � & * ! & � 9 & # * <
$ & !  & ' ' & # � & 7 0 ! " N " & #  , & % # &  * � + , ! % + , 0 ! L & # �  � ! " & ! * �  � � �0 # " * & � % ! �  # 0 5  * % !
" & # / & � � $  & ! 0 ! � 0 $ / & M & ! " & ! � & '  / & ! �0 / & ! " * & � ' & $ & !  & " & # & # �  & ! � & ! & <
# �  * % ! � 0 9 0 ! " " % g ! N � % g * & � ' & 5  # % ! 0 ! " � ' & 5  # % ! ! & 0  # * ! % � � ' ' & � ! " & # & !
� ' & $ & !  � #  & * ' + , & ! � * ! " 5 0 # � ' & M * / N � % " � 	 * , # � � + , g & * � * ! " & # � & / & ' ! 0 # * ! 5 % � <
$ * � + , & # � �% , & ! �  # � , ' 0 ! / 0 ! " M & * � � 9 & # * $ & !  & ! " & # � % + , & ! & # / * & 9 , 4 � * 5 / & ' * ! /  �
� * ! & � " & # g * + ,  * / �  & ! � & � 0 '  �  & L % ! � � � g � # " * & � & �  * $ $ 0 ! / " & # � ! � � , '
$ � � � & ' % � & # � & 0  # * ! % / & ! & # �  * % ! & ! � 0 � " & # � < = & # 7 � ' ' � M # & *  & � 0 " # & * � 
 % $ *  5 � ! !
� ! / & ! % $ $ & ! g & # " & ! N " � 	 & � 5 & * ! & g & *  & # & ! � & 9  % ! / & ! & # �  * % ! & ! / * M  � � � " * &
� & ! % # $ * & # 0 ! / " & # � % / � � # & * & + 5 � � ! % # $ � ' * & & * ! & / ' & * + , & � ! � � , ' L % ! � & 9  % ! < 0 ! "
3 0 � # 5 / & ! & # �  * % ! & ! & # 7 % # " & #  N � % ' '  & " & # & ! � ! � � , ' ! � + , , & 0  * / & $ � & # �  �� ! " ! * �
& M & ! 7 � ' ' � / & ! � 0 " # & * M &  # � / & ! 4 Q 5 �

� � � � � � � � � � � � � � � � �
� � � 
  � ! " � # " $ % " & ' ' " & # � ' & $ & !  � #  & * ' + , & ! 9 , 4 � * 5 N g & ' + , & � " * & � & + , � & ' g * # 5 0 ! <
/ & ! � g * � + , & ! " & ! % M * / & ! � & * ' + , & ! M & � + , # & * M  N 0 $ 7 � 	  " * & � ' � � , % g < 
 � ' � $ < � & * ! M & # /
� , & % # * & " & # � & # & * ! , & *  ' * + , 0 ! / L % ! & ' & 5  # % $ � / ! &  * � + , & # < 0 ! " � + , g � + , & # � # � 7  
4 [ 5 N � % g * & " * & 3 0 � !  & ! + , # % $ % " 4 ! � $ * 5 � 3 � � � 4 > 5 7 �0 # " * & �  � # 5 & � & + , � & ' g * # <
5 0 ! / � 
 & * ! & / # �% 	  & �   # � 5  * L *  ��  / & g * ! !  " � � 
  � ! " � # " $ % " & ' ' � 0 � " & $ 
 $ <
�  � ! " N " � 	 � ' ' " * & � & � , & % # * & ! � % / � � * + ,  , & % # * & ! � * ! " N " � , � � 0 � " & # � % # " & # 0 ! /



� 1 � � � � � � � � � � � � � 	 � �

� � � � � 
 � � * + , * ! L � # * � ! � 0 !  & # & * ! & # M & �  * $ $  & ! � * & / # 0 9 9 & � " & # � % / � � * + , / # 0 9 9 & � N
0 ! " " & $ � # * ! � * 9 " & # $ * ! * $ � ' & ! � % 9 9 ' 0 ! / � 0 � " & # � * # � + / ' & * + , 0 ! / / & g % ! ! & !
g & # " & ! 5 �% ! ! & ! � � & # = 0 � � $ $ & ! , � ! / � g * � + , & ! � � � � � � 
 	 � # � ! � 7 % # $ �  * % ! & ! 0 ! "
� # , � '  0 ! / � / # �% 	 & ! � &  g � * $ � % &  , & # � + , & ! � , & % # & $ � 0 � / & " # �0 + 5  � , �  " � M & * � ' �
� % # M * ' " / & " * & !  N 0 ! " � & # $ � ! � & 4 ' , �  � - . - * $ = 0 � � $ $ & ! , � ! / $ *  " & # � ' ' <
/ & $ & * ! & ! � & ' �  * L *  ��  �  , & % # * & � ' � & # �  & # � 0 7 " * & � & ! / & % $ &  # * � + , & ! � � 9 & 5  " & #
� 4 ! � $ * 5 , * ! / & g * & � & ! � � & �  �   &  $ � ! ! �� $ ' * + , � ! O & " & $ � � 0 $ < = & *  � 0 ! 5  
0 ! � M , �� ! / * / & � # � ! � 7 % # $ �  * % ! & ! N & # � g * ! /  " * & � � � � � 
 
 4 $ $ &  # * & � & + , � & ' g * # <
5 0 ! / �  & # $ & � � * & � & � * + , / # 0 9 9 & ! � * ! " " * & � � � 2 � � � � � � * $ � � ' ' & " & # 3 � � N � % <
g * & " * & � � � . � 	 
 � � � � � * $ � � ' ' & " & � � ' � � , % g < � & * ! M & # / < 
 � ' � $ � , & % # * & � � * &
� * + ,  # � ! � 7 % # $ �  * % ! & ! g * # 5 & ! " � M & * � 0 7 = 0 �  � ! " � # �� 0 $ & ! M & � �0 / ' * + , " & # � * / & ! <
� + , � 7  & ! 6 � � # M & 8 N 6 � + , g � + , & # � � % � 9 * ! 8 � � � M � g � 6 � + , g � + , & � 4 9 & # ' � " 0 ! / 8 � 
 � �
� * ! & # / & ! � 0 & # & ! � * � 5 0 � � * % ! " & # 3 � � * �  " & # ! �� + , �  & � M � + , ! *   / & g * " $ &  N & * !
5 0 # � & # �
 M & # M ' * + 5 �0 M & # " & ! & ' & 5  # % � + , g � + , & ! � !  & * ' " & � 
 � � % ' ' * $ 7 % ' / & ! " & !
/ & / & M & ! g & # " & ! �
� * & & * ! � * / & ! 7 # & * & ! � � # � $ &  & # " & # 3 � � � * ! " " * & > 3 0 � # 5 $ � � � & ! N � % g * & " * &
� % 9 9 ' 0 ! / � �  �� # 5 & : ; � � $ � � ' ' " & # � � � . � 	 
 � � � � � 7 �0 , #  " * & # & * ! & � * + , * ! L � # * <
� ! � 7 % # " & # 0 ! / O & " % + , � 0 
 + , g * & # * / 5 & *  & ! N " & ! ! " * & � & & # 7 % # " & #  " * & � � � � & ' % � * / 5 & *  
" & # � 0 �  � 0 � + ,  & * ' + , & ! N 0 ! " & M & ! � % & # 7 % # " & #  " * & � * ! % # " ! 0 ! / " & # � & # $ * % ! & ! * !
� 0 M ' &   � " & � � + , g � + , & ! � � % � 9 * ! � N " � 	 * , # & � � � � & ! �0 M & # & * ! �  * $ $ & ! � � * & � * �  
&  g � 7 �0 # " * & � & 9  % ! & ! % f & ! � * + ,  ' * + , ! * + ,  & # 7 �0 ' '  N " & ! ! g �� , # & ! " " * & / & $ & � � & ! & !
� & 0  # * ! % $ � � � & ! $ *  � � � 1 L & #  # �� / ' * + , � * ! " N � * ! " " * & � � � � & ! L % ! � ' & 5  # % ! N
� 4 % ! 0 ! " � � 0 ! * + ,  L & # � + , g * ! " & ! " � � * & � 0 �  � 0 � + ,  & * ' + , & ! " & # � + , g � + , & !
� & + , � & ' g * # 5 0 ! / � * ! " & M & ! 7 � ' ' � $ � � � * L N � % " � 	 M & * " & � % # " & # 0 ! / & ! L & # ' &  �  � + , & * <
! & ! �

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

� * ! & � �% � 0 ! / 7 �0 # " * & � & � � # % M ' & $ M & �  & ,  * ! " & # � * ! 7 �0 , # 0 ! / & * ! & � g & *  & # & ! � & ' <
" & � N " & � � % / � � * / / � 7 & ' " & � � � M g % , ' � & * ! � %  & !  * � ' * ! L � # * � !  0 !  & # " & ! � * + ,  # � ! � <
7 % # $ �  * % ! & ! * �  N M & " & 0  &  " * & � 0 � g � , ' & * ! & � � %  & !  * � ' $ * ! * $ 0 $ � � 6 � � 5 0 0 $ � & # <
g � #  0 ! / � g & #  8 � 7 �0 # " * & � % # $ 0 ' * & # 0 ! / & * ! & # 
  �% # 0 ! / �  , & % # * & N " � 	 " * & � & � * + , � 4 $ <
$ &  # * & L & # M % # / & ! * �  � 6 � 9 % !  � ! & 
 4 $ $ &  # * & M # & + , 0 ! / 8 � � � * & � & # � * / / � $ & + , � ! * � <
$ 0 � & # � & 0 /  � � � � & !  & # $ & 7 �0 # " * & � !  & # $ & " * �� # & ! � & 5  % # M % � % ! & ! " & # � + , g � + , & !
� & + , � & ' g * # 5 0 ! / � � * & � & # * % ! & ! $ � � � � & ! g & # " & ! & M & ! 7 � ' ' � " 0 # + , � & + , � & ' g * # 5 0 ! /
$ *  " & ! � * / / � 7 & ' " & # � & 0 /  N % " & # � ! " & # � � 0 � / & " # �0 + 5  � " * & � & * ' + , & ! $ � � � & ! � * ! "
" * & � % 9 9 ' 0 ! / � 5 % ! �  � !  & ! � ! " � � � * / / � 7 & ' " � � $ � � ' ' & " & # 3 0 � # 5 � * �  " * & 
 *  0 � <
 * % ! " � M & * 5 % $ 9 ' * � * & #  & # � ' � 7 �0 # " * & � & 9  % ! & ! N M & * " & ! & ! O & g & * ' � & * ! � *  / ' * & "
" & � � 0 M ' &   � � � � � & ' % � * �  � � & # � & + , � ! * � $ 0 � N " & # " * & 3 0 � # 5 $ � � � & ! / & ! & # * & #  
$ 0 	 M & # �0 + 5 � * + ,  * / & ! N " � 	 " * & " N � 0 ! " M 3 0 � # 5 � � ' � � � � � & ! & * / & ! � 0 �  �� ! " & � 
 
 	 

� * / & ! � 0 �  �� ! " & M & � �0 / ' * + , " & � � + , g � + , & ! � � % � 9 * ! � * ! " N " � � + , g � + , & = & # 7 �� ' ' & N g * &
&  g � " & # " & � � � $ M " � N & * ! � < 3 0 � # 5 * ! & * ! 0 < 3 0 � # 5 � � ' � % � + , & * ! M � # " � � � *  / ' * & "
& * ! & � � ! " & # & ! � 0 M ' &   � � � �0 M & # 7 �0 , # & ! � � * & ' $ & , # � * ! " / & & * / ! &  & � * ! & � # 5 % $ <
M * ! �  * % ! & ! " & # � � � � & ! & * / & ! � 0 �  �� ! " & * ! " � � � � % � 9 * ! " 0 M ' &   & * ! � 0 % # " ! & ! � � * &



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

' * ! & � # & � M M * ' " 0 ! / N " * & " * & � & 3 0 � # 5 $ * � + , 0 ! / M & � + , # & * M  N * �  " * & � % / � � � M M * M % <
� % M � 4 � � , * < � � � 5 � g � � � � � < � � �  # * � � � * & � & 0 ! *  �� # & 2 
 2 � �  # * � 5 � ! ! " 0 # + , [
� # �% 	 & ! 9 � # � $ &  # * � * & #  g & # " & ! N �0 M ' * + , & # g & * � & g �� , '  $ � ! " # & * � * ! 5 & ' 0 ! " & * ! &
� , � � & �
� * & � & # � & # & * + , � � * / / � � & 5  % # 0 ! " � * � + , 0 ! / � $ �  # * � � * �  � % $ *  7 �0 # " * & $ & * �  & !
7 # & * & ! � � # � $ &  & # " & � 
  � ! " � # " $ % " & ' ' � L & # � !  g % #  ' * + , � � � � / & � � $  & 
  � ! " � # " <
$ % " & ' ' �  & ,  % " & # 7 �� ' '  ! 0 ! $ *  " & $ � � + , g & * � " & � 3 0 � !  � " & � � * / / � 7 & ' " & � N " & �
� % / � � * / / � � <  & * ' + , & ! � � � 
 & * ! & � 9 & # * $ & !  & ' ' & # � � + , g & * � 5 % ! !  & M * � , & # ! % + , ! * + ,  
& # M # � + ,  g & # " & ! �

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

� ! " & # � % / � $ * ! * $ � ' & ! � % # $ & !  , �� '  " � � 
  � ! " � # " $ % " & ' ' � ) 7 # & * & � � # � $ &  & # N
" * & " * # & 5  % " & # * ! " * # & 5  � 0 � " & $ � � 9 & # * $ & !  / & g % ! ! & ! g & # " & ! $ �0 � � & $ �
� 2 � % 9 9 ' 0 ! / � 5 % ! �  � !  & !
� - � & # $ * % ! & ! $ � � � & !
� [ � � # � $  & # " & # � � � < � �  # * �
� . � � # � $ &  & # " & � � * / / � 9 %  & !  * � ' �
� 0 # + , � ! ! � , $ & & * ! & # 5 % $ 9 ' * � * & #  & # & ! 
  # 0 5  0 # " & � � * / / � g * # " " * & � & � ! � � , '
! % + , L & # / # �% � � & #  � � � ' ' � 
 9 & 5 0 ' �  * % ! & ! �0 M & # & ! " ' * + , & � & 0  # * ! % $ � � � & ! * , # & & � 9 & <
# * $ & !  & ' ' & � & �  ��  * / 0 ! / 7 �� ! " & ! N g �0 # " & � * + , " * & � ! � � , ' 7 # & * & # � � # � $ &  & # & M & ! 7 � ' ' �
! % + , 0 $ " # & * � 0 � ��  � ' * + , & � � � � & ! N � % g * & L * & # � � # � $ &  & # " & # ! 0 ! & # 7 % # " & # ' * + , & !
' & 9  % ! * � + , & ! � � � < � �  # * � & # , �% , & ! 4 l 5 �

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

� ! " & ! ' &  �  & ! M & * " & ! � � , # � & , !  & ! , �  � * + , " * & 3 0 � !  & ! + , # % $ % " 4 ! � $ * 5 4 > 5 � ' �
� , & % # * & " & # �  � # 5 & ! � & + , � & ' g * # 5 0 ! / &  � M ' * & #  � � ! * , # g * # " " * & � # � 7  � g * � + , & !
3 0 � # 5 � 0 ! " � ' 0 % ! & ! " 0 # + , " * & � % 9 9 ' 0 ! / � �  �� # 5 & : ; + , � # � 5  & # * � * & #  � 3 0 � # 5 �
� * ! " � & # $ * % ! & ! N 0 ! " " * & � � / # � ! / & " * + ,  & " & # 3 � � 5 � ! ! � 0 � " & # � * # � + / ' & * + , 0 ! /
/ & g % ! ! & ! g & # " & ! N g & ! ! " * & � ! L � # * � ! � 0 !  & # ' % 5 � ' & ! 
 
 � 2 � � # � ! � 7 % # $ �  * % ! & !
/ & 7 % # " & #  g * # " � � * & � & � # � ! � 7 % # $ �  * % ! & ! g * # 5 & ! � 0 7 " & ! � � # M � !  & * ' " & � = 0 �  � ! <
" & � N & * ! & $ � 0 � ��  � ' * + , & ! � # & * , & *  � / # � " L % ! 3 0 � # 5 � � � * & � ! L � # * � ! � g * # " " 0 # + ,
" * & 6 $ * ! * $ � ' & � % 9 9 ' 0 ! / 8 & * ! & � � * + , 7 & ' " & � # & � ' * � * & #  � � ! " * & � & ! � 0 � " # 0 + 5 / & <
, & ! " * & � & ! & # �  % # & ! " & # � * + , / # 0 9 9 & 0 ! " & M & ! � % L * & ' & � & 5  % # 7 & ' " & # & * ! N " * & * !
� & # � ' ' / & $ & * ! & # 0 ! / " & � � % # / & , & ! � * ! " & # 3 � � � � ' � � %  & !  * � ' & " & � � * + , 7 & ' " & �
/ & " & 0  &  g & # " & ! �

� � � # � , � � � � � + ,  � / � � # � � +



� . � � � � � � � � � � � � � 	 � �

� � � � � �� � � � � � � 	 � 	 � � � � � � � �
�
[ � 		 � � � � � 	 � 


	 � � �
� � � � � 		 � � � � � � 	 � 	� � � � � � � � 		 � � � 6 � * + , 7 & ' " & # 8

� 	 � � 	 � � 
 ; � 	. � 		 � � � 6 5 % L � # * � !  & � M ' & *  0 ! / 8
� � � � � 3 0 � # 5 7 & ' " & #

� 	
� � & ! & # �  % # & ! " & # 
 
 � 2 �


 ; � �  � # 5 & � % 9 9 ' 0 ! / � �  �� # 5 &

� * & 3 � � * �  � % $ *  * ! L % ' ' & # � ! � ' % / * & � 0 # 3 0 � !  & ! 7 & ' "  , & % # * & " & # & ' & 5  # % $ � / ! & <
 * � + , & ! � & + , � & ' g * # 5 0 ! / 5 % ! �  # 0 * & #  N % M g % , ' � * + , � 0 � " & # ! * + ,  � M & ' � + , & ! � �  0 #
" & # � * + , / # 0 9 9 & & !  � + , & * " & ! " & 
 !  & # � + , * & " & & # / & M & ! � � * & � & , �  &  g � � 0 # � % ' / & N
" � 	 * ! " & # � � / # � ! / & " * + ,  & ! * + ,  ! 0 # � 0 � " # �  * � + , & � & # $ & * ! " & ! � * + , 7 & ' " & # !
� 0 7 # &  & ! N � % ! " & # ! � 0 + , * ! 2 U � � 0 ! " [ U � � � %  & ! � & ! � � ! " * & 
 9 # � + , & " & # � & 4 ! $ � ! <
/ # � 9 , & ! �0 M & # � &  �  & !  � 9 # * + ,  " * & � " & $ � # * 9 & ' < 0 ! " � * & # / ' 0 % ! L & #  & � �

� � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � �
� * & 
 & ' M �  g & + , � & ' g * # 5 0 ! / " & # � 0 �  � 0 � + , M % � % ! & ! , �  � 0 $ � & * � 9 * & ' " # � �  * � + , &
� 0 � g * # 5 0 ! / & ! � 0 7 " * & L % # , & # / & � � /  & � � � M , �� ! / * / 5 & *  " & # �  � # 5 & ! � % 9 9 ' 0 ! / � <
5 % ! �  � !  & ! � �� , ! ' * + , g * & * ! " & # 3 � � g * # " " * & � � % 9 9 ' 0 ! / � �  �� # 5 & " 0 # + , � % # # & 5 <
 0 # & ! � 0 � 
 + , ' & * 7 & ! " * � / # � $ $ & ! & ! & # / * & � M , �� ! / * / � � $ � & / & ! � �  � � 0 # 3 � � 7 �0 , #  
" * & � * $ � � ' ' " & # �  � # 5 & ! � & + , � & ' g * # 5 0 ! / O & " % + , � 0 7 6 � � 4 $ 9  %  * � + , & � # & * , & *  8
� " � , � " & � L & # � + , g * ! " & ! � " & # � % 9 9 ' 0 ! / * $ � * $ & � �  & * / & ! " & ! � $ 9 0 ' � �0 M & #  # � / & � � �
� & + , ! * � + , � 0 � / & " # �0 + 5  7 % ' /  " * & � & � * / & ! � + , � 7  " � # � 0 � N " � 	 7 �0 # " & ! � ' 0 % ! 9 # % <
9 � / �  % # ! * + ,  ! 0 # � % # # & 5  0 # & ! � 0 � � & # $ * % ! ' % % 9 � � g * & * $ 3 � � � � ' ' � N � % ! " & # !
� 0 + , � 0 � � ' 0 % ! ' % % 9 � M & # �0 + 5 � * + ,  * /  g & # " & ! $ �0 � � & ! � � * & � &  # � / & ! � M & # / & # � " &
$ *  0 $ / & 5 & , #  & ! � % # � & * + , & ! M & * � � ! " & # � * ! � + , ' & * 7 & ! ! �� , & # 0 ! / & # / * M  � * + , 7 % ' <
/ & ! " & # � 0 � " # 0 + 5 7 �0 # " * & � � � M , �� ! / * / 5 & *  � 
 � M & ' * & M * / & � & 7 & # & ! � � 5 � ' � �

: ; � � � � � : ; � 
 � �
� � � � � � 	 � ��  ! � � � � " 
 � � � � � � �

$ *  � � � 2 2 � . � #
2

� * & � & � & � * & , 0 ! / M & � + , # & * M  � ' � % " * & �� ! " & # 0 ! / " & # �  � # 5 & ! � % 9 9 ' 0 ! / # & ' �  * L � 0
* , # & $ � & #  M & * & * ! & # � & 7 & # & ! � & ! & # / * & 
 � �
 M ' * + , & # g & * � & g * # " � ' & * + , 0 ! / � � � � �
! % + , 0 $ 7 % # $ 0 ' * & #  N * ! " & $ " & # � $ 9 0 ' � � 0 7 " & ! � % / � 
 5 � ' & ! 9 � # � $ &  & # " & # 3 � �
M & � % / & ! g * # " � � M " * & � & $ � & #  g * # " " & # � 0 � " # 0 + 5 7 �0 # : ; � * ! / 0 ' �� # �

$ � � 
 � 
 & � 9 � �
�

% 
 : ; � 
 � � �



� � � � � � � � � � � � � 	 � � � � � � � � � � � 2

$ *  % � � " [ � � � � ! ! 7 % ' /  " * & M & 5 � ! !  & � & � * & , 0 ! / �
: ; � � � � $ � � [ �

� 
 ! � � � � " $ � � � � � . �

� * & � & # 
 5 � ' & ! 9 � # � $ &  & # $ 5 � ! ! * ! " & # 3 � � ! * + ,  M & # & + , ! &  g & # " & ! N � & * ! & � <
9 & # * $ & !  & ' ' & # � & #  ' * & /  M & * & * ! * / & ! , 0 ! " & #  � & � 4 Q 5 � � & ! � & *  � " & # % M & ! M & <
 # � + ,  &  & ! 6 � * ! � + , ' & * 7 & ! ! �� , & # 0 ! / 8  # *   * ! " & # � & � ! *  * % ! " & � 
 5 � ' & ! 9 � # � $ &  & #
& * ! & � M , �� ! / * / 5 & *  L % $ L & # g & ! " &  & ! � & ! % # $ * & # 0 ! / � � + , & $ � � 0 7 N " & ! ! & M & ! <
7 � ' ' � g * & * $ 3 � � � � ' ' , � M & ! � % # # & 5  0 # & ! � 0 � 
 + , ' & * 7 & ! " * � / # � $ $ & ! ! * + ,  ! 0 #
& ! & # / * & � M , �� ! / * / & & ! " ' * + , & � !  & * ' & N � % ! " & # ! � * ! " 0 '  # � L * % ' &   " * L & # / & !  � � * &
� & ! % # $ * & # 0 ! / " & # � , & % # * & / & ' * ! /  " 0 # + , 
 $ 9 � # � $ &  # * � * & # 0 ! / " & # � & ' " & # 0 ! "
� % 9 9 ' 0 ! / & ! N O & " % + , M & �  & ,  " � M & * & * ! & / & g * � � & � * ' ' 5 �0 # * ! " & # � & , � ! " ' 0 ! / " & #
& ! " ' * + , & ! � !  & * ' & � � * & � � , ' " & � � & ! % # $ * & # 0 ! / � � + , & $ � � g * # " * ! " & # � & / & '
" 0 # + , & * ! & ! � ! " & � 5 & ! !  ' * + , / & $ � + ,  � &  g � � $ � � 7 �0 # " � � � � < 
 + , & $ � � � � � * & � &
� M , �� ! / * / 5 & *  * �  ! �  �0 # ' * + , 0 ! 9 , 4 � * 5 � ' * � + , N 0 ! " 7 �� ' '  M & * " & # � &  # � + ,  0 ! / � � � 6 
 �
� � � 
 6 7 � 
 � � � 6 
 � � � � � 
 	 g * & " & # , & # � 0 � N " � � ' ' & � & ' " & # 0 ! " � % 9 9 ' 0 ! / & ! 5 % ! � * �  & !  
0 $ 9 � # � $ &  # * � * & #  g & # " & ! �
� � ! ' * & �  � 0 � � ' & * + , 0 ! / � � � . � � M N " � 	 & # �  � M & * ! & # � ' � L % 0 # � ! � � , ' � # � � > " * &
� % 9 9 ' 0 ! / � �  �� # 5 & : ; $ *  g � + , � & ! " & # � ! & # / * & & M & ! 7 � ' ' � � ! �  & * /  � � 0 # + , " * & � & !

 $ �  � ! " & # 5 ' �� #  � * + , � 0 + , " & # � # 7 % ' / " & � ! � * L & ! 3 0 � # 5 $ % " & ' ' � N g & ' + , & � " * &
� & + , � & ' g * # 5 0 ! / 0 !  & # " & ! � � #  % ! & ! ! * + ,  M & # �0 + 5 � * + ,  * /  � � 0 7 " & # � ! " & # & !

 & *  & g * # " " * & � & � � ! g � + , � & ! " & # � % 9 9 ' 0 ! / M & * 5 ' & * ! & $ � � M � g � �  & * / & ! " & $
� M �  � ! " " � 7 �0 # L & # � !  g % #  ' * + , / & $ � + ,  N " � 	 $ � ! 7 � # M / & ' � " & ! & ! = 0 �  �� ! " & � &  g �
3 0 � # 5 � � & ' M & # � ! * + ,  � ' � 7 # & * & � & * ' + , & ! ! � + , g & * � & ! 5 � ! ! � 6 + % ! � ! & $ & !  8 � �
� * ! & 0 ! � ! / & ! & , $ & � % ' / & " & � � ! g � + , � & ! � " & # � % 9 9 ' 0 ! / �  �� # 5 & M & �  & ,  " � # * ! N
" � 	 O & " & 
  �% # 0 ! / � # & * , & * ! � %  & ! � & ! L % ! : ; 7 �0 # ! * & " # * / & � $ 9 0 ' � �0 M & #  # �� / & � 0 � � $ <
$ & ! M # * + ,  N " � " * & L % # � 0 � / & � &  �  & � ' & * ! , & *  " & � � !  g * + 5 ' 0 ! / � 9 � # � $ &  & # � ! * + ,  
$ & , # L % # ' * & /  � � ! " & # � � 0 � / & " # �0 + 5  � " * & � ' & * + , 0 ! / � � � . � * �  ! 0 # 7 �0 # � � � $ �
/ �0 '  * / � � � * & M & * " & # � & , � ! " ' 0 ! / " & # 3 � � � % & # 7 % ' / # & * + , & 
  �% # 0 ! / �  , & % # * & �  �% 	  
, * & # � ' � % / & # � " & " % #  � ! * , # & � # & ! � & ! N g % " * & � & # M * ! " 0 ! / � 0 $ � � 9 & # * $ & !  M & <
�  & ,  N ! �� $ ' * + , M & * " & # � !  �  & , 0 ! / " & # M & % M � + ,  M � # & ! � 7 � # M ! & 0  # � ' & ! � � � " # % <
! & ! � � * & � & # ! * + ,  9 & #  0 # M �  * L & � # % � & � � 5 � ! ! M * � ' � ! / ! 0 # ! 0 $ & # * � + , � 
  * + , g % #  �
� *   & # & * + ,  , & % # * & � % " & # 9 , �� ! % $ & ! % ' % / * � + , � 
  * + , g % #  � � % !  & < � � # ' % � &  , % " & ! �
� 
 6 7 � � 
 
 � 
 	 g & # " & ! �

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

� & # " % $ * ! � !  & � f & 5  " & # � * & '  & * ' + , & ! 9 # % " 0 5  * % ! M & * � # % � & � � & ! g * & " & # ? @ ? A � ! ! * , * ' �  * % !
* �  " * & � M �  # � , ' 0 ! / L % ! � ' 0 % ! & ! * $ � � #  % ! 
 + , � 0 & # � � � � " * f & # & !  * & ' ' & 
 9 & 5 <
 # 0 $ " & # � ' 0 % ! M # & $ � �  # � , ' 0 ! / * �  " 0 # + , 7 % ' / & ! " & � & � * & , 0 ! / / & / & M & ! 4 . 2 5 �

( � � / � � � / � � � � � # � 4 � � � ,  # % , � � � � % & � � �



� [ � � � � � � � � � � � � � 	 � �

� � � � � � � : ; � � �� �
[ � . % � �

� � � � � �
�
� � � 	


 � �
�

� � ��� �� � � � 2 �

� * & � & $ � 0 � " # 0 + 5 ' * & �  $ � ! � M N " � 	 " * & � � , # � + , & * ! ' * + , 5 & *  " & # � ' 0 % ! & $ * � � * % !
0 !  & # / # % 	 & ! � * ! 5 & ' ! � 0 ! " " � $ *  & * ! & # � & , # O &   % 9 % ' % / * & � " 0 # + , " & ! � � 5  % #
: ; 0 !  & # " # �0 + 5  * �  � � & # / # �% 	  & � !  & * ' " & # � ' 0 % ! M # & $ � �  # � , ' 0 ! / g * # " 0 !  & #
5 ' & * ! & ! � * ! 5 & ' ! & # 7 % ' / & ! � � � � � � � � N 0 ! " � 0 5 & * ! & $ g & *  & # & ! � &  M & *  # � / & ! �
� * & � & � M �  # � , ' 0 ! / 7 �0 , #  O & " % + , � 0 & * ! & # = 0 ! � , $ & " & # � & * ' + , & ! $ 0 ' * 9 ' * � *  ��  * $
0 # � 9 # �0 ! / ' * + , & ! � &  �

 $ � 0 & !  � + , & * " & ! * ! g * & 7 & # ! " * & 9 & #  0 # M �  * L & � & , � ! " ' 0 ! / " * & � & � � # % � & � � & �
� * ! ! L % ' ' * �  N * �  & � ! �0  � ' * + , N " * & M &  & * ' * /  & ! = & *  � 5 � ' & ! / & ! � 0 & # � 0 M &  # � + ,  & ! �
� � � = & *  * !  & # L � ' ' 7 �0 # & * ! & � ' 0 % ! & $ $ * � � * % ! � 6 7 % # $ �  * % !  * $ & 8 � 5 � ! ! g * & 7 % ' /  
� M / & � + , ��  �  g & # " & ! �

� ) X � " 
 �
� �� � � � [ �

� * & � %  * L �  * % ! " * & � & # � & � * & , 0 ! / 5 � ! ! � 0 7 L & # � + , * & " & ! & � & * � & ! / & � + , & , & ! N &  g �
* ! " & # ! * + ,  < 5 % L � # * � !  & ! � 0 � !  & ! $ & + , � ! * � + , & ! 
  �% # 0 ! / �  , & % # * & 4 ) 5 � � &  # � + ,  & !
g * # & * ! 3 0 � # 5 $ *  � $ 9 0 ' � �
 N " � 	 & * ! � ' 0 % ! $ *  � $ 9 0 ' � �� � M �  # � , '  �


 
 

�
 �

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

��

� * & � % # $ �  * % ! � � & *  5 � ! ! ! � + , " & # 
 ! � + , �� # 7 & # & ' �  * % ! � ' � � & , # g & #  " & # � ! & # / * & <
0 ! � + , �� # 7 & " � # / & �  & ' '  g & # " & ! �

� ) X � " � �
� � 
 �

� �
 � � � � �
 � �� � � � �� � � � � � l �

� � M & * g 0 # " & " * & 3 0 � # 5 $ � � � & L & # ! � + , ' �� � � * /  N � % " � 	 " * & � &  # �� / & " & # # �� 0 $ ' * + , & !
� $ 9 0 ' � & " & # � ! & # / * & & !  � 9 # & + , & ! � � � / * '  �

� �
 � �� � 
 � �
 � ���� � �
. �
 ��
�
 �

g % M & * " * & � & " * ! / 0 ! / � � � & * ! / & ,  � � !  g * + 5 & ' ! " & # � 0 # � & ' 7 �0 , #  � 0 7 �
� �
 � �� � 
 � �
 � �

�
 ��
� �
 �



� � � � � � � � � � � � � 	 � � � � � � � � � � � l


 &  �  $ � ! " * & � & � � & � 0 '  �  * ! � ' & * + , 0 ! / � � � l � & * ! / & g * ! !  $ � ! �
� ) X � " �

� �
 �
� �
 �� � � �
 � � �� � � 
 . � �
 �

� �
 � � �� � � � 
 � �� �
�� ��

� * & # / & ,  " * & � �� , & # 0 ! / � � 
 � � & * ! N " & � g & *  & # & ! g 0 # " & M & * " * & � & # � 0 � ' *  �  * L & !
� # / 0 $ & !  �  * % ! " & # � � 5  % # . 0 !  & # " # �0 + 5  �
� * & � & = & *  $ 0 	 " & 0  ' * + , 0 !  & # " & # � � " # % ! * � * & # 0 ! / � � & *  ' * & / & ! N 0 $ � ' 0 % ! & ! � ' �
0 ! � M , �� ! / * / & 7 � # M / & ' � " & ! & � M O & 5  & * ! " & # �  �% # 0 ! / �  , & % # &  * � + , & ! 3 � � M & � + , # & * <
M & ! � 0 5 �% ! ! & ! � � * & � � " # % ! * � * & # 0 ! / � � & *  ' * & /  O & " % + , * ! " & # � # �% 	 & ! % # " ! 0 ! /� � 	 �


 � � � 4 . 2 5 N $ *  5 " & $ � $ 9 0 ' � " & � � ' 0 % ! 0 ! " � " & #  4 9 * � + , & ! � 0 � " & , <
! 0 ! / & * ! & � � � " # % ! � � � 
 � � � � � � � # � 0 � ' * & �  $ � ! � M N " � 	 7 �0 # � ' 0 % ! & ! " * &
� & " * ! / 0 ! / �

� � 	 � A � � � � > �
/ & '  & ! $ 0 	 N 0 $ ! * + ,  ! 0 # * ! & * ! & $ 7 % # $ � ' & ! 
 * ! ! & � 6 : ; 5 ' & * ! 8 � " * & � ! g & ! " 0 ! /
" & # 
  �% # 0 ! / �  , & % # * & � 0 # & + ,  7 & #  * / & ! �

� � � �G � � � ` � � � d � �
� % , �� # & ! � & f & 5  & N " � 	 , & * 	  � , �� ! % $ & ! & N " * & " 0 # + , " � � = 0 � � $ $ & ! g * # 5 & ! $ & , # & <
# & # � � #  % ! & ! � 0 7  # &  & ! N � �� , ' & ! � 0 " & ! g * + ,  * / & ! � % # , & # � � / & ! " & # 9 & #  0 # M �  * L & !
3 � � � 
 * & 7 � ' ' & ! * ! � g & * � ' � � � & ! �

� � !  � � O &  � % , �� # & ! �
� * & � & M &  # & f & ! " * & � * ! 5 & ' �  # 0 5  0 # 0 ! " " & ! � ' 0 	 g & * + , & # � & * ' + , & ! M & * $
� 0 7  # &  & ! L % ! " # & * % " & # $ & , # � &  � � � * + ,  * / �  & # � & #  # &  & # " * & � & # � ' � � � &
* �  " & # � % / � 
  # * ! / < % " & # � # � / & f & 5  N " � � , & * 	  " * & L & # # * ! / & #  & � � " # % ! <
9 # % " 0 5  * % ! * $ � & # & * + , � g * � + , & ! 3 0 � # 5 � &  � * $ � & # / ' & * + , � 0 " & # � & / * % !
� g * � + , & ! 3 0 � # 5 0 ! " � ' 0 % ! O &  

� � !  � G O &  � % , �� # & ! �
� & # g * + ,  * / �  & � % , �� # & ! � & f & 5  
 	 	 
 � � � � � & * ! & � � &  � M & �  & ,  * ! " & # � % / �
6 � * ! 5 & ' % # " ! 0 ! / 8 " & # � ' 0 % ! & $ * � � * % ! � � � # 0 !  & # L & # �  & ,  $ � ! N " � 	 " * &
� 0 5 � & � � * L & � ' 0 % ! M # & $ � �  # � , ' 0 ! / & * ! & � 3 0 � # 5 � 0 7 / # 0 ! " " & �  # 0 5  * L & # � ! <
 & # 7 & # & ! � 0 !  & # * $ $ & # 5 ' & * ! & # & ! � * ! 5 & ' ! & # 7 % ' / & ! $ 0 	 �

� � � � , �� ! % $ & ! " & # � * ! 5 & ' % # " ! 0 ! / & # ' � 0 M  & * ! * !  0 *  * L & � � & # �  �� ! " ! * � N 0 ! " * �  
" � � 3 � � � ! � ' % / % ! � 0 $ � , 0 " � 5 % L � f & 5  " & # 3 � � � � � � 0 M &  # � + ,  & ! g * # " * &
% M & ! / & g % ! ! & ! & � M � + , ��  � 0 ! / 7 �0 # " * & � % # $ �  * % ! � � & *  & * ! & � � M / & �  # � , '  & ! � & ' " <
� 0 � !  � N * ! " * & � & $ = 0 � � $ $ & ! , � ! / & * ! & � � , %  % ! � � � * & � & 5 � ! ! L & # g & ! " &  g & # " & !



� > � � � � � � � � � � � � � 	 � �

0 $ " * &  # � ! � L & # � � ' & � 0 � �% � 0 ! / " & � � M / & �  # � , '  & ! � & * ' + , & ! � � ! � 0 / & M & ! �
� � 
 � 
 � ) X � "

� � M & * $ * 	  � " & ! � * ! 5 & ' � 0 $ � ' & 5  # % ! N g & ' + , & � � * + , * $ 3 � � 
 + , � 0 & # L % $
M &  # & f & ! " & ! � % � *  % ! * !  # � ! � L & # � � ' & # � * + ,  0 ! / 0 $ " * & 
  # & + 5 & � � � � ) X � " 
 � � � � �& !  7 & # !  � � � # � 0 � ' * & �  $ � ! O & " % + , � M �

� � 
 � � � � � � ��


 % $ *  g �� + , �  " * & � 0 � �% � 0 ! / " & � � , %  % ! � / & # � " & " � ! ! �0 M & # " * &  # � ! � L & # � � ' &

 & 9 � # �  * % ! L % ! ? @ ? A 7 � ' ' � � 	 � � � � � / * '  � � ! " * & � & $ � � ' ' 5 % $ $  & � O & " % + , � 0
5 & * ! & # � # & $ � �  # � , ' 0 ! / N " � " * &  %  � ' & � � " 0 ! / " & � 
 4 �  & $ � ? @ ? A ! 0 ' ' * �  �
� �� , # & ! " " * & � & # � & + , � ! * � $ 0 � � ' 0 % ! & ! & $ * � � * % ! 0 !  & # * $ $ & # � � 
 
 	 
 � 
 	 � 
 	 � 
 � 	
& # � g * ! /  N M & / �0 ! �  * /  " * & � & � * & , 0 ! / � � � > � " * & � $ * � � * % ! $ *  � � � � 
 � � # � ! � L & # � � <
' * $ 9 0 ' � � � ' � � % ' / & " * & � & # M & * " & ! / & / & ! ' �� 0 � / & ! � & ! " & ! � & ! L & # $ & , # & ! � * + , * $
� � #  % ! � + , � 0 & # ! * + ,  " * & & ! & # / * & �� # $ �  & ! � & * ' + , & ! � $ & f & 5  * L �  & ! N � % ! " & # ! O & ! &
* ! & * ! & $ $ *   ' & # & ! � ! & # / * & M & # & * + , � � * & � $ � ! * 7 & �  * & #  � * + , &  g � * $ R 
 9 & 5  # 0 $
� ' � + , � # � 5  & # * �  * � + , & � 6 , 0 $ 9 M � + 5 & " � ' �  & � 0 8 � � * & � & % M � + ,  0 ! / " * & � & � , �� ! % <
$ & ! � * ! � � � � � 	 
 6 7 � 
 	 
 9 & 5  # & ! �  �0  �  " � � � % ! � & 9  " & # � % / � 6 � % 5 � ' & ! � � #  % !
� � " # % ! � 0 � ' *  ��  8 �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� �
= 0 $ O &  � * / & ! = & *  9 0 ! 5  / & �  �   &  " * & 3 � � 5 & * ! & � & # & + , ! 0 ! / & * ! & � , � " # % ! * <
� + , & ! � ! " � 0 �  � ! " & � � � * & � ! g & ! " 0 ! / �  �% # 0 ! / �  , & % # &  * � + , & # � & # 7 � , # & ! � &  �  
" * & � & # g & ! " 0 ! / � 0 � ��  � ' * + , & # � ! ! � , $ & ! �0 M & # " & ! � & + , � ! * � $ 0 � " & # � � " # % ! * <
� * & # 0 ! / L % # � 0 � �
� � � & * ! 7 � + , �  & � & # � ! / & , & ! M & �  & ,  " � # * ! N " * & ' � ! / # & * + , g & *  * / & ! � f & 5  & � 0 L & # <
! � + , ' �� � � * / & ! N 0 ! " 9 & #  0 # M �  * L & � % # , & # � � / & ! " * # & 5  $ *  / & $ & � � & ! & ! , � " # % ! * <
� + , & ! � & #  & * ' 0 ! / & ! � 0 L & # / ' & * + , & ! � � * & � & � &  , % " & g 0 # " & $ *  / # % 	 & $ � # 7 % ' /
M & * " & # � &  # � + ,  0 ! /  %  � ' & # � * # 5 0 ! / � � 0 & # � + , ! *   & 0 ! " � &  # �  & ! � ! / & g & ! " &  �
� * ! & g & *  & # & � & # � ' ' / & $ & * ! & # 0 ! / M & �  & ,  * ! " & # � ! g & ! " 0 ! / " * & � & � � & # 7 � , # & ! �
� 0 7 � M � & # L � M ' & 7 �0 # " * & & ! " ' * + , & � % # , & # � � / & ! * ! " & # 9 & #  0 # M �  * L & ! 3 � � / & g % ! <
! & ! g & # " & ! 5 �% ! ! & ! � � & 5 � ! !  & �  & � � & * � 9 * & ' * �  " * & � # �% 	 & � , # 0 �  � � * & , & � � 9 *  & '
. � N 0 ! " � 0 + , " * & � & � � % # / & , & ! 7 �0 , #  � 0 � * ! ! L % ' ' & ! � 0 � � � / & ! � & � L & # M ' & * M  & * ! &
� � " # % ! * � * & # 0 ! / � 5 % # # & 5  0 # * ! " & # � # �% 	 & ! % # " ! 0 ! / L % ! � 1 � �

 + , ' * & 	 ' * + , �  & ' '  & � * + , " * & � # � / & N * ! g * & g & *  " * & � & # � & # / ' & * + , M * � � 0 7 " * & � M & ! &
L % ! � � " # % ! & ! 0 ! " � � #  % ! & ! � & ' M �  � ! / & �  & ' '  g & # " & ! 5 � ! ! � � * & � 7 �0 , #  � 0 7 " � �
� % ! � & 9  " & # � � � � � 
 	 � 0 � ' *  ��  � g * � + , & ! " * & � & ! � & # & * + , & ! � = 0 " * & � & $ = g & + 5 g & # <
" & ! * ! 5 ' 0 � * L & 
 9 & 5  & ! 0 !  & # � 0 + ,  � � * & � & � M � & # L � M ' & ! � * ! " * ! 7 # � # %  " * L & # / & !  N
" � & * ! � & ' ! & � & * ' + , & ! � 9 0 # & ! " * # & 5  & * ! / & , & ! � � % # , & # � � / & ! " * & � & # � # �% 	 & ! � 0 7
� � #  % ! � * L & � 0 $ �0 � � & ! " � M & * 7 �0 # & * ! & ! � 0 � !  *  �  * L & ! � & # / ' & * + , " * & 7 �0 , # & ! " & !



� � � � � � � � � � � � � 	 � � � � � � � � � � � Q

� & *  # �� / & � ' ' & # � # " ! 0 ! / & ! M & # �0 + 5 � * + ,  * / & ! N &  g � * ! " & # � % " * � & " < � & � " * ! / < � % / <
� 9 9 # % � * ! $ �  * % ! � � � � � � � � * & � & � & + , ! 0 ! / & ! , �� ! / & ! g * & & # g �� , !  & � 9 ' * � *  L % !
� � � " & $ + 0  < % f 7 �0 # " & ! � # � ! � L & # � � ' * $ 9 0 ' � " & � � M / & �  # � , '  & ! � ' 0 % ! � N � & * ! & #
6 & f & 5  * L & ! � � � � & 8 � � M � � � � & * /  � * + , O & " % + , N " � 	 & * ! & 9 , 4 � * 5 � ' * � + , $ %  * L * & #  &
� � , ' " * & � & � � � # � $ &  & # � * ! " & # � # �% 	 & ! % # " ! 0 ! / " & # � � � � & " & # �  � M * ' & ! � & * ' + , & !
& * ! & L & # M ' �0 f & ! " & �
 M & # & * ! �  * $ $ 0 ! / � g * � + , & ! 9 � #  % ! * � + , & ! 0 ! " , � " # % ! * � + , & !

 9 & 5  # & ! & # / * M  � � & " * / ' * + , & * ! & 
 	 
 � � 
 
 � 	 � � � �� 	 � 
 � 
 � % # $ * & # 0 ! / � 5 % ! �  � !  & $ 0 	
� ! " * & � �  & ! � ! / & 9 � � �  g & # " & ! �
� * & � & # � # 7 % ' / M & / # �0 ! " &  " * & � ! ! � , $ & & * ! & # 6 ' % 5 � ' & ! � � #  % ! � � " # % ! � 0 � ' *  ��  8
� � � � � � 4 . 1 N . � N . 2 5 � � , # ' * & /  � 0 / # 0 ! " & N " � 	 � * + , " * & � # � / $ & !  �  * % ! ' % 5 � ' L % ' ' <
� * & ,  � � ' � % % , ! & ' � ! / # & * + , g & *  * / & � f & 5  & � � � * & � 0 7 " * & � & � & * � & & # � & 0 /  & ! � � <
" # % ! & !  # � / & ! ! % + , � ! 7 % # $ �  * % ! & ! " & � 6 9 � #  % ! * � + , & ! 
 5 & ' &   � 8 " & � � # & * / ! * � � & � �
� , � # � 5  & # * �  * � + , * �  N " � 	 " * & 
 5 � ' � M * � � 0 " & # " & # � � #  % ! 
 + , � 0 & # / & 7 �0 , #  g * # "
� & , # ! * & " # * / ' * & /  � & * ! * / & , 0 ! " & #  � & � � N g % , * ! / & / & ! � % !  & � � # ' % � & ! & # �  % # & !
 4 9 * � + , & # � & * � & � M & * ! & # $ * ! * $ � ' & ! � * #  0 � ' *  ��  L % ! & * ! & $ � & � � � " # % ! * � * & # 0 ! /
0 ! " � & � % ! � ! � � & # 7 �� ' ' & � ! � + , ' * & 	 & ! � � &  �  & # & g & # " & ! * $ � � � � � � � � � � % ! � & 9  
! * + ,  & � 9 ' * � *  M & # �0 + 5 � * + ,  * /  � � � g * # " � ! / & ! % $ $ & ! N " � 	 " * & � & * $ � *   & ' " 0 # + ,
" * & 9 � #  % ! * � + , & � !  g * + 5 ' 0 ! / # & 9 # �� � & !  * & #  g & # " & ! 4 . [ 5 � � * & � � � � M & , � 0 9  &  
� ' � % N " � 	 " * & 
  # 0 5  0 # , � " # % ! * � + , & # � ! " � 0 �  �� ! " & g & *  / & , & ! " " 0 # + , " * & � 4 ! � <
$ * 5 " & # 9 & #  0 # M �  * L & ! � , � � & / & 9 # �� /  g * # " �

� � � � � d G ^ h i j c � � � ` � � �
� � � % ' ' � ! " * & � & # 
  & ' ' & ! * + ,  L & # � + , g * & / & ! g & # " & ! N " � 	 / & / & ! " � � � � � � � % ! <
� & 9  � + , g & # g * & / & ! " & � * ! g �� ! " & & # , % M & ! g & # " & ! 5 �% ! ! & ! � � % # � ' ' & $ " * & � & # <
! � + , ' �� � � * / 0 ! / " & # � & � % ! � ! � � & # 7 �� ' ' & �  & ,  * ! % f & ! � * + ,  ' * + , & $ � % ! � * 5  $ *  9 , 4 <
� * 5 � ' * � + , & # � !  0 *  * % ! 0 ! " & � 9 & # * $ & !  & ' ' & # � �  & ! ' � / & � = 0 $ � & * � 9 * & ' / & �  �   &  
" � � 
  0 " * 0 $ L % ! = & # 7 �� ' ' & ! � + , g & # & # 3 0 � # 5 � " * & � # & ! ! 0 ! / L % ! 9 # * $ �� # & # � & 0 / <
 & ! � � " # % ! & ! N 0 ! " � % ' + , & ! � 0 � � & � % ! � ! � � & # 7 �� ' ' & ! � � &  �  & # & g & * � & ! & * ! & # , & M ' * + ,
g & * + , & # & � � $ 9 0 ' � � � 9 & 5  # 0 $ � 0 7 N 0 ! " * $ � � ' ' & * " & !  * � � * & #  & # � # %  % ! & ! � & * /  � * + ,
� % / � # & * ! & " & 0  ' * + , & 6 � g & * 9 & � 5 8 
  # 0 5  0 # " & # R S � & #  & * ' 0 ! / 4 . Q 5 � � � ! g �0 # " &
& # g � #  & ! N " � 	 � * + , " � � � � � � � % ! � & 9  ! 0 # � 0 7 9 # * $ �� # & # � & 0 /  & � & * ' + , & ! � ! <
g & ! " & ! ' * & 	 & � � M & ! 7 � ' ' � �  � $ $  & * ! � # % 	  & * ' " & # � * % ! & ! � 0 � � & � % ! � ! � � & # 7 �� ' ' & ! N
� % " � 	 / & / & ! " * & 9 , 4 � * 5 � ' * � + , $ %  * L * & #  & � � , ' " & � + 0  < % f � � # � $ &  & # � * ! " & #
� # �% 	 & ! % # " ! 0 ! / " & # � & * ' + , & ! $ � � � & � # / 0 $ & !  * & #  g & # " & ! 5 � ! ! �
� * & 5 � ! ! 0 !  & # " * & � & ! 
 $ �  �� ! " & ! " * & �� , ! ' * + , 5 & *  L % ! / & $ & � � & ! & ! R S � & #  & * ' 0 ! <
/ & ! 0 ! " " & ! * ! " & # � � � � / & # & + , ! &  & ! L & # �  � ! " & ! g & # " & ! � � * & � & �� , ! ' * + , 5 & *  
M & �  & ,  � ' � % 	 
 7 � � � g * � + , & ! " & # , � " # % ! * � + , & ! < N 0 ! " " & # * , # � 0 / # 0 ! " & ' * & / & ! " & !
� 6 g � , # & ! 8 � 9 � #  % ! * � + , & ! � & #  & * ' 0 ! / N " & ! ! " * & � & & # 7 �� , #  " 0 # + , " * & & M & ! M & <
� + , # * & M & ! & ! � f & 5  & % f & ! � * + ,  ' * + , & * ! & � & # � + , * & M 0 ! / � 0 5 ' & * ! & # & ! � $ 9 0 ' � & ! � " * &
� ' � % 	 
 7 � � " 0 # + , & * ! & � % # $ * & # 0 ! / M & � + , # * & M & ! g & # " & ! 5 � ! ! � � � * & ' $ & , # M & " & 0 <
 &  " & # � # 7 % ' / " & � � � � � � � � � � � % ! � & 9  & � N " � 	 " * & M & % M � + ,  &  & ! 
 9 & 5  # & !
" 0 # + , � � � � 
 9 & 5  # & ! 9 � # � $ &  # * & � * & #  g & # " & ! 5 �% ! ! & ! � � * & � & 9 � #  % ! * � + , & !



� ) � � � � � � � � � � � � � 	 � �


 9 & 5  # & ! � * ! " * $ �  # & ! / & ! 
 * ! ! & 0 ! 9 , 4 � * 5 � ' * � + , N " � � 0 7 � & , # 5 ' & * ! & ! 
 5 � ' & ! / & <
g % ! ! & ! � 
 !  & # 
 $ �  �� ! " & ! * �  " * & � �% / ' * + , 5 & *  � * % ! * � + , & 
 9 & 5  # & ! N M � g � � % ' + , &
� ' ' & # / & ' � " & ! & ! � & * ' + , & ! N � 0 7 " * & � & � & * � & � 0 M & � + , # & * M & ! N � 0 + , # & * ! � 0 7 �� ' ' * / � � !� 
 
 6 
 � � � ' ' 5 �% ! !  & " * & �
 M & # & * ! �  * $ $ 0 ! / � g * � + , & ! � � � � � & + , ! 0 ! / & ! 0 ! " , � <
" # % ! * � + , & ! � & #  & * ' 0 ! / & ! � 0 + , ! * + ,  � ' � � * ! g & * � � 0 7 � % , �� # & ! � & f & 5  & / & " & 0  &  
g & # " & ! N 0 ! "  �  � �� + , ' * + , g * # " * ! � & 7 & # & ! � 4 . ) 5 " * � 5 0  * & #  N * ! g * & 7 & # ! " * & M & % M <
� + ,  &  & ! � & # 5 $ � ' & " & # R S � & #  & * ' 0 ! / 0 ! " * , # & � � � � * $ 0 $ � � 0 + , � 0 7 � # 0 ! " ' � / &
& * ! & � # & * ! & ! � , � � & ! # � 0 $ $ % " & ' ' � L & # �  � ! " & ! g & # " & ! 5 �% ! ! & ! � � $ � � ' ' & " & # � 0 ' <
 * 9 ' * � *  ��  g * # " " * & � & # � ! � �  � ! % + , * ! O �0 ! / �  & # = & *  L & # 7 % ' /  4 . - 5 � � � * �  " 0 # + , � 0 �
$ �% / ' * + , N " � 	 � % , �� # & ! � & f & 5  & � g * � + , & ! � � #  % ! & ! 
 
 	 
 � 
 	 � f & 5  & ! � 0 7 � � " # % ! <
' & L & ' � 0 / # 0 ! " & ' * & / & ! � &  g � " & $ � # � / & f & 5  � N � 	 � 
 � 
 � & # 5 $ � ' & O & " % + , g & *  <
/ & , & ! " " 0 # + , � # � / $ & !  �  * % ! 0 ! " = & # 7 �� ' ' & " % $ * ! * & #  g & # " & ! � � ! " * & � & $ 
 * ! ! &
$ 0 	 " * & � � � � � 4 9 %  , & � & 7 �0 # � 
 � 
 � � 6 
 � � � � � 
 0 ! � M , �� ! / * / / & 9 # �0 7  g & # " & ! �
� * & & * / & !  ' * + , & 
  �� # 5 & " & � � � � � � % ! � & 9  & � M & �  & ,  " � # * ! N " � 	 * , # & � & � + , # & * <
M 0 ! / , � " # % ! * � + , & # 
 9 & 5  # & ! ! 0 # L % ! & * ! & # � 
 � 
 	 � 
 	 � ! � � , ' 7 # & * & # � � # � $ &  & #
� $ � � N � � 0 ! " & * ! & # � % # $ * & # 0 ! / � � M , �� ! /  � � & # & f & 5  * L & 
 5 � ' & ! 9 � # � $ &  & # N " & #
" 0 # + , � ! 9 � � � 0 ! / " & # � � � � � % # , & # � � / & ! � ! , � " # % ! * � + , & 
 9 & 5  # & ! / & g % ! ! & !
g & # " & ! 5 � ! ! N , �  " � M & * O & " % + , ! 0 # " * & � & " & 0  0 ! / & * ! & � 9 , �� ! % $ & ! % ' % / * � + , & !
� � # � $ &  & # � � � �0 # & * ! & : ; � & �  * $ $ 0 ! / * �  & # 0 ! / & & * / ! &  � � * & , & , * & # � 0 � 0 + ,
� � 9 *  & ' . � �

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

� $ � � � 
 9 & * + , & # # * ! / g * # " " * & � � � # L & # ! * + ,  0 ! / L % ! � ' & 5  # % ! & ! 0 ! " � % � *  # % ! & !
0 !  & # � 0 + ,  � � �% / ' * + , & � ! " � 0 �  �� ! " & " * & � & # � & � 5  * % ! � * ! " �
i G G � � � ` � � � � � � F � � ] � E � � � �
� * & ? @ ? A � ! ! * , * ' �  * % ! & # ' � 0 M  " * & � # � & 0 / 0 ! / L % ! � � N � @ � A 0 ! " � � � � * & � # <
� & 0 / 0 ! / � g & * & # � , %  % ! & ! & # 7 % ' /  * ! & # �  & # � # " ! 0 ! / �0 M & # " & ! � 0 �  � 0 � + , & * ! & �
� ' & 5  # % ! � � � & *  # �� / & " & # � + , g � + , & ! � & + , � & ' g * # 5 0 ! / / & , & ! & # �  $ *  : � & * ! � � �0 #
" & ! " * f & # & !  * & ' ' & ! � * # 5 0 ! / � � 0 & # � + , ! *   / * '  ! �� , & # 0 ! / � g & * � & 4 - 5 �

� � � ? @ ? A � � � �� � � : �� � � � � 	 � � �
� � � 	 � � � � � � � Q �

� � " # % ! * � + , & � ! " � 0 �  �� ! " & " * & � & � � # % � & � � & � � * ! " 
 !  & # / # 0 ! " M & * 3 � � � ! � ' 4 <
� & ! �
= 0 # � @ � A � � � # & # � & 0 / 0 ! /  # � / & ! " # & * � % # ! / # � 9 , & ! M & * � � % " & # � , %  % ! � 0 � <
 � 0 � + , * $ � < � � ! � ' N 0 ! " � & 0  # * ! % � 0 �  � 0 � + , * $  < � � ! � ' � � # �  " * & 
 0 $ $ & � ' ' & #
M &  & * ' * /  & ! � # � 9 , & ! 7 �0 , #  � 0 # & ! " ' * + , & ! � % # , & # � � / & " & � 
  � ! " � # " $ % " & ' ' � � � * &
� @ � A � & # 7 � ' ' & ! & !  g & " & # * ! , � " # % ! * � + , & � ! " � 0 �  �� ! " & � � �� � �� � N � & $ * ' & 9  % ! * � + , &



� � � � � � � � @ � A � � � � � � � � � � � � � � -

� ! " � 0 �  �� ! " & � � �� ! �! � % " & # # & * ! ' & 9  % ! * � + , � ! �! ! �! � � � � � � & # � g & * / 0 ! / � L & # , �� '  ! * � M & <
 # �� /  M & * " & ! , * & # M &  # � + ,  &  & ! � ! & # / * & ! ! �� , & # 0 ! / � g & * � & l � [ � � 4 [ ) 5 �

i G G � � � ` � � � � � � F � � h � � � � � � �

 & ' M �  L & # �  �� ! " ' * + , 5 �% ! ! & ! " * & � ! " � 0 �  �� ! " & " & # ? @ ? A � ! ! * , * ' �  * % ! � 0 + , g * & " & #
� & 9  % ! 9 � � # & � & * ! N � ' � % & !  g & " & # ? @ ? A N 
 @ 
 A N � @ � A % " & # � & 0  # * ! % 9 � � # & � �� �
� * & � # � & 0 / 0 ! / L % ! 
 @ 
 A 0 ! " � @ � A & # 7 % ' /  " � M & * � & , # �� , ! ' * + , N g % , * ! / & / & ! M & *
? @ ? A � # � & 0 / 0 ! / � ! 7 � ! / � < 0 ! " � ! " � 0 �  � ! " * " & !  * � + , � * ! " N 0 ! " � % $ *  � , %  % !
% " & # � � % g % , ' * $ � < N � ' � � 0 + , * $  < � � ! � ' � 0 � / &  � 0 � + ,  g & # " & ! 5 �% ! ! & ! �

i G G � � � ` � � � � � � F � � � � G � d E
� �� , & # 0 ! / � g & * � & Q 1 � " & # � ! " � 0 �  �� ! " & " & # ? @ ? A � ! ! * , * ' �  * % ! � * ! " , � " # % ! * � + , N
& # 7 % ' / & ! � ' � % �0 M & # " * & � �� < � # � & 0 / 0 ! / � � * & � & # � # % � & 	 * �  M & * � � � � ! & # / * & ! * !
* " & � ' & # g & * � & / & & * / ! &  0 $ � % # , & # � � / & ! " & # 9 & #  0 # M �  * L & ! 3 � � � 0  & �  & ! N " �
" * & 3 � � 
 5 � ' � � M & * " & # " * & �  �% # 0 ! / �  , & % # &  * � + , & � & * , & ! * + ,  $ & , # & # 5 ' �� #  * �  �
* ! " & # � # �% 	 & ! % # " ! 0 ! / L % ! & * ! * / & ! , 0 ! " & #  � & � ' * & /  �
� $ � # % � & 	 ? @ ? A � � � " # % ! & ! 5 �% ! ! & ! [ 
  0 7 & ! 0 !  & # � + , * & " & ! g & # " & ! �

Zeit

(I) (II) (III) (IV)

� M M * ' " 0 ! / � � � � 
 + , & $ �  * � + , & � � # �  & ' ' 0 ! / " & � � � " # % ! * � * & # 0 ! / � 9 # % � & � � & �

� � J � � � � � � G � � � � F � � ? @ ? A
� ' & 5  # % ! 0 ! " � % � *  # % ! � ! ! * , * ' * & # & ! 0 ! " 5 % 9 9 & ' ! �0 M & # " & ! � 0 �  � 0 � + , & * <
! & � � , %  % ! � N � % " & # & * ! & � � * / / � � ! & * ! 3 0 � # 5 < � !  * � 0 � # 5 � � � # � � * & � & #



. 1 � � � � � � � � � � � � � 	 � �

� # % � & 	 g * # " " 0 # + , " * & � ' & 5  # % � + , g � + , & � , & % # * & M & � + , # * & M & ! �

B � � � � � � D � � ^ E � � G � � � � � � � H � � � � � � � � �� I 
 � � � � � � � �
� * & � & 3 0 � # 5 � 5 �% ! ! & � ' 0 % ! & ! � M �  # � , ' & ! N & M & ! 7 � ' ' � 5 � ! ! & � � 0 # & # ! & 0  & !
� � � # M * ' " 0 ! / � 
 � � �� � 5 % $ $ & ! N M � g � � 0 $ � # % � & 	 
 � 
 


\ � j G H � � � � E � � � � � �
� * & � & # � % # / � ! / & # 7 % ' /  � % ' � ! / & N M * � " * & � ! & # / * & " & # � � #  % ! & ! / & # * ! / / & ! 0 /
* �  0 $ �  � M * ' & � * ! " 0 ! / � � 0 �  �� ! " & & * ! � 0 / & , & ! N ! �� $ ' * + , " * & 9 # * ! � * 9 * & ' ' M & <
% M � + ,  M � # & ! 	 � " # % ! & ! � � * & � & # � % # / � ! / * �  " & # 9 & #  0 # M �  * L & ! 3 
 � ! * + ,  
� 0 / �� ! / ' * + , 0 ! " g * # " " 0 # + , 9 , �� ! % $ & ! % ' % / * � + , & � % " & ' ' & M & � + , # * & M & ! �

b � � � � _ G � � d � � � � � D � � � � j G H � � � � �
= � , ' # & * + , & " * & � & # 	 � " # % ! & ! � * ! " O & " % + , * , # & # � & *  � g * & " & # 0 $ ! 0 # 5 0 # � ' & M * / N
� % " � 	 ' & " * / ' * + , * , # & = & # 7 � ' ' � 9 # % " 0 5  & * $ � &  & 5  % # ! � + , / & g * & � & ! g & # " & !
5 �% ! ! & ! �

� � � � � 
 � � � � � � � � � 
 � � � � � � �
� & # L % ' ' �  �� ! " * / & � # % � & 	 " & # 	 � " # % ! & # � & 0 / 0 ! / * ! ? @ ? A � ! ! * , * ' �  * % ! g * # " $ *  
� % / � � % !  & 
 � # ' % � # % / # � $ $ & ! � % " & # � # & * / ! * � � & ! & # �  % # & ! � � * $ 0 ' * & #  � � & # / ' & * <
+ , & � g * � + , & ! L & # � + , * & " & ! & ! � % " & ' ' & ! 0 ! " " & ! � �  & ! / & �  �   & ! " * & � ! 9 � � � 0 ! /
" & # � % " & ' ' 9 � # � $ &  & # � 6 � 0 ! * ! / 8 � 0 ! " " * & � & g & #  0 ! / " & # � 0 / # 0 ! " & ' * & / & ! " & !
9 , �� ! % $ & ! % ' % / * � + , & ! � % ! � & 9  & � = 0 $ � ! " & # & ! & # ' � 0 M & ! � % !  & 
 � # ' % �  0 " * & !
� 0 � � $ $ & ! $ *  � &  & 5  % # � * $ 0 ' �  * % ! & ! " * & 	 � " # % ! * � * & # 0 ! / < 0 ! " � 5 � & 9  � ! � 5 % # <
# & 5  0 # " & # � �  & ! � � * & , & , * & # � 0 � 0 + , � � 9 *  & ' [ � �
� * & � � � , � � & " & # ? @ ? A � ! ! * , * ' �  * % ! g * # " / & $ �� 	 " & # & ' & 5  # % � + , g � + , & ! � , & % # * &
0 !  & # � & # �0 + 5 � * + ,  * / 0 ! / L % ! �  # � , ' 0 ! / � 5 % # # & 5  0 # & ! * $ 9 ' & $ & !  * & #  �

c � � � � � � � � D G � � F � i � G E �
� * & � & , � ! " ' 0 ! / " & # . � � , � � & * �  " & # 9 & #  0 # M �  * L & ! 3 
 � 9 # * ! � * 9 * & ' ' � 0 / �� ! / <
' * + , N 0 ! " � % / � � �  # * � � ' & $ & !  � � � � � % !  & 
 � # ' % L & # g & ! " &  " * & � & � � & # 7 � , # & ! �
� � O & " % + , L % ' ' �  �� ! " * / & � & + , ! 0 ! / & ! � ' ' & # M &  & * ' * /  & ! � # % � & � � & � M * � , & # � ! 0 # * !
. � � # " ! 0 ! / �  �% # 0 ! / �  , & % # * & L % # ' * & / & ! N 5 � ! ! � 0 7 " * & � & � & * � & & * ! & $ � � * $ � ' &
� 0 '  * 9 ' * � *  ��  L % ! ! 0 # L * & # � � � � � 	 
 	 & # � * & '  g & # " & ! � � & * � � � � ! & # / * & ! $ *  � � �� � � 	 $ 0 '  * 9 ' * � *  ��  & ! L % ! + � � [ 1 , �  � * + , " * & � � ' � ! * + ,  � 0 � # & * + , & ! " & # g * & � & ! � � 0 �
" * & � & $ � # 0 ! " g * # " * ! " & # � & / & ' " � � � � #  % ! � + , � 0 & # � � � � � % !  & � & # g & ! " 0 ! / �
� � M & # 0 ,  & M & ! 7 � ' ' � � 0 7 3 
 � � & + , ! 0 ! / & ! 0 ! " M & # �0 + 5 � * + ,  * /  7 �0 , # & ! " & � f & 5  &



� � � � � � � � @ � A � � � � � � � � � � � � � . �

, �% , & # & # � # " ! 0 ! / & ! � � 0 # + , " * & � � , ' & * ! & � / & & * / ! &  & ! � !  g * + 5 ' 0 ! / � 9 � # � $ &  & # �
g * # " & * ! 9 # % M � ' * �  * � + , & � � * ' " " & � � % # / � ! / � � 0 7 # & + ,  & # , � '  & ! � � & # � $ 9 0 ' � g * # "
0 !  & # " & ! 3 0 � # 5 � 0 ! " � ' 0 % ! & ! / & $ �� 	 " & # � '  � # & ' ' * < � � # * � * � ' & * + , 0 ! / 4 � 1 5 � 0 7 <
/ &  & * '  � � �

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

� �	 
 � � 
 � � � � � � � � � � � � � � � 
 
 � 
 � � � � � � � �
� � � � � � % � � � � �

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

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

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

� � �� 
 	 � � � 
 � � ) � # 0 � 	 � � � 	 
 & 
 � $ � $ 
 � * � � 	 � � �	 & 
 
 � 
 �% � 
 � 
 
 0 � �% 
 � � � � � , 
 
 / 
 �	 $ 
 � � 

� � � % � ' / �	 
 � � 
 � 
 % � � 
 � � % � � � � ) % 
 � � 
 � � � � � � � � 
 � 
 � � 
 � � / 
 % � � 
 � � % � � � � � � � � �
� 
 @ ) � # 0 � 	 � � � 
 � 
 
 � � � & ' ) � � � � 0 
 � � � 
 � � 	 � � � 
 # # 
 � % 	 / � 
 & 
 % # $ �  + 
 
 $ % � / 
 � � $ 
� � 
 � � 	 � � � 
 @ � � % � 4 � " 5 ' 	 � 
 � A 
 
 � 
 % # $ � 	 � � � � 
 � � $ 
 & � � � 
 � 2 
 � 
 � B 	 % 
 0 � 
 � � 
 �
 � � 
 � 
 � C 
 �  � � � 
 � 
 � 
 � � � � � � D 	 % 
 0 % 	 � � 
 
 � % 0 	 	 � E 	 0 � 	 % � � � � % 	 / � 
 
 � / �  	 � �� % � % � � 
 
 
 B 	 % 
 0 ' 	 
 �	 # 0 � �% � � � � , % � * � � 	 � � + 
 
 $ �% � � � � � ' ) � � # $ 
 � � � � 
 & � � � 
 � 
 �



� � � � � � � � � � � � � � � � � �
� 
 � � � 	 � � + 
 
 & � 
 � & 
 � � 
 � B 	 % 
 0 ) � 
 � � 	 
 # $ 
 � � 
 � 
 % � � 
 � � % � � � � � / 	 � 0 � � � � & 
 (� # $ 
 � 
 & 
 � � , � 
 � 
 � � � � 
 � � $ % � � � # $ % 	 � � 
 
 � 
 � # $ 
 
 � & 	 � � $ % � 
 � � � � # $ 
 
 C 
 � � & 
 �� 	 0 � 
 � � ( � 	 0 � 
 � � � � �� � � 
 � 
 � � ) � # 0 
 � �  	 � � � �% � � � � � 
 $ � 
 
 � � 
 
 � 	 
 & % � � + � � 
 � % � � (� 
 � $ % � 
 % 	 � � � & 
 � / % � � � & 
 � � $ % � � 
 � 
 
 � � � � 
 � � 
 
 	 
 � � 
 �	 � � � � # $ 
 � � 
 
 � � � � 0 
 � � 

� � 	 � � 
 � � , 
 
 1 	 � % � � 
 � $ % � � ' ) � � # $ 
 � � 
 
 � 
 % � � 
 � � % � � � � � / 	 � 0 � � � � � � � � � % � � �� 
 
 � % $ 
 � # $ 
 � � � � # $ 0 
 � � 
 � � B 	 % 
 0 � � � * � � 	 � � % � � 
 � � � � � � � ' 	 
 �	 # 0 ' 	 � % � � 
 �  	 � �� 
 
 � � 
 � � ' � � � 
 � � � 
 � � 
 
 � � 
 � � 
 � � ' 	 � �% � � � � # $ 
 � 	 % � 
 � � � � � 	 � � + 
 
 � 
 � � 	 � � � � � � � � �� 	 
 # $ / � � � 
 � � 
 * � � 
 � 
 % � � � 
 � # $ 	 � � � 
 � 
 & 
 � �

� � � � � � � � � � � 	
 � � � � � � � � � " � � � �� � � � � �
� � 
 � � 	 � � � 
 @ � � % � 4 � " 5 � % # $ � 
 � � 
 � � � � % � ' �

� � � � � � � 
 � " � � � � � �
� � � 
 % � � 
 
 
 � 
 % � � 
 � � % � � � � � / 	 � 0 � � � � 	 � � � $ 
 
 ' 	 � 
 $ �� 
 � � 
 	 % � 
 � � � � � 	 � � + 
 
 � 
 � (� 	 � �  � � 
 � � 
 � 
 � � 
 � # $ 	 � � 
 
 / �	 � � 
 �  ) � 
 � � � � % � � � 
 � � � � 1 	 � % � � 
 � $ % � � � � �� 
 
 � % � � � � � �% � � � � 0 	 � � 
 
 � �
� � � 
 � % � � 
 
 � % � � + 
 � 1 	 � % � � ) �% $ � � � % � � � � , � � � 
 � � 4 � � 5 4 � � 5 � * � � $ � ) � 
 �� � 
 	 % � 
 � � � � � 
 
 	 � � � 	 
 # $ � � 
 , @ � % � � 0 
 � � 
 � � � � 
 � � � � & 
 � # $ 
 � 
 & 
 �  � 
 
 � � # $� � � % 
 � � � � # $ % 	 
 
 ' ) � � # $ 
 � � 
 � / % 
 & � 
 � % � 
 � 
 � B 	 % 
 0 � 	 � � � � 	 � � 
 � � % 
 � � � 
 �% 	 � & � � � 
 � � , � 
 � 
 � � � � ' 
 � � � � � B 
 , ( � � � � + � 
 
 �  � % � � # $ % 	 / � 
 	 � � � 
 
 � � 	 � � (
� 
 � & � � 0 � � � � 	 � � � � 
 � % 
 & / 
 � � � � � � 
 � ' 	 
 � � 
 
 � � 	 A 
 �� $ 
 
 ' 	 � % � � 
 � ' � 
 $ 
 � � 	 % 
 � 

� � 	 � � 
 � ) 
 
 � 
 � � 	 
 # $ 
 � � 
 � � # $ � % 	 / 
 � � � � � 
 � 
 � � � 
 � � � & 
 � # $ 
 � 
 & 
 � � � � 
 � 
 % � 
 �' ) 
 � � % 
 & � � � � ' 
 � 	 � � � � � � � � � 
 � � 
 � B 	 % 
 0 � � � � � � � D 	 % 
 0 + 
 
 & 	 � � 
 � � � � (� 
 
 � 
 
 � � � % $ � 
  � % A � � 
 � 
 
 � � 
 � � � 
 � � 
 0 � � � � % � � 
 � � 
 
 � � 
 � 
 � � � � $ 
 � � � � �% � � 
% 	 / ) 
 � � � 
 
 ) % 
 � 
 � � % � 
 � � 
 � � � � 
 % 
 
 � � � � � � 
 � � 
 � B 
 , � � � 
 � � � % � � � � � � 
 �
� & � � % � � � � � � � 
 % 
 
 � � - � 
 � 
 � � � � � � � � � 
 
 
 
 # $ � 	 � � 
 � � � �	 � ' 
 � � � 
 � 
 � � ' 
 � % 
 � �  
	 � � / �	 
 � � 
 � � % � � 
 � � � % � � 	 � � � ) � 
 � � @ � � � # $ 
 
 ) 
 � � 
 
 � � � 
 
 � � � � 
 
 � 
 �� A 
 � � 
 � (� 	 � � + � � � � � � 
 � � / � � � � � � � 
 � � � � 
 ) �% $ � � � � & 
 � � 
 � � 
 ) � � � 
 � � & � � % � �& 
 � # $ � � � 
 � 
 
 � � 
 � � � % 	 /  ) � & 
 � � 
 	 
 B 	 % 
 0 � � � � D 	 % 
 0 � % % 
 
 
 
 ' 
 	 � � ) 
 
 � 
 � �, � 
 � % $ 
 � # $ 
 � � � � # $ 0 
 � � / �	 
 � � 
 � 
 � � 
 � ' 
 A ) � 
 � � � � � % � � � � 
 ' 	 � D 	 % � � 
 � � 
 (# $ % � � � # $ 
 � � 	 � � 
 � 
 . 
 0 � � 	 
 # $ / � � � 
 � � 
 � � 	 � � 
 	 # 0 � 
 � 
 & 
 � � � � � � 
 % � � + 
 
 � % � 

� % � � 
 � � �


 � � � � � � ��� � � 
 � � � � � � �� � � 
 � � � � � � ��� �
, 	 
 # $ � � 
 � % 0 � � 
 � � � 
 
 	 � � + � � � % � � 
 � ( 	 � � � 
 % � � + 
 
 � % � � � � 	 � � % � � 
 � � ) � 
 � 
 � �E % + � 	 
 	 � % & $ �% � � � � 
 � � � � � 
 0 � 
 	 � 
 
 ' � 
 � � � � � � 
 0 
 $ 
 � � 
 � � % � � 
 � � 
 
 � % � � 
 � (� 
 
 � 
 � � 
 � � � 
 
 � 
 �	 # 0 	 � � � 
 
 � 
 � � 	 0 � � � � � # $ ) 
 
 
 
 B 	 % 
 0 � � � 
 � % 	 & � � % � � 	 
 # $� � 
 � 
 � � 
 # $ % � � � � 	 � � � # $ � � 	 
 � � 
  !  � � � � 
 
 � % 	 # $ � � 
 , � D 	 % 
 0 ( � � � � � D 	 % 
 0
� 
 � � 	 0 � � � � � � 
 � �% A � $ 
 
 
 
 . 
 0 � � + 
 � � % � � 
 � �  � � & � 
 � 
 � � � # $ % 	 # $ 
 � � 
 � � / % # $ 
 

� � � % � ' / �	 
 � � 
 & � � $ 
 
 � � # $ ) 
 � � � + 
 
 � � % � � 
 � 
 � % 
 @ � � � 
 � � 	 0 � � � � � � � 
 � 
 
 	 �) � 
 � � � 
 � � � � � � � 	 � � � % � ( � * � � 	 � � % 	 / � 
 � � 	 � � � 	 
 # $ 
 � � 
 � 
 % � � 
 � � % � � � � � / 	 � 0 � � � �



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

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

z

f(
z)

b = 0.2

b = 0.3

b = 0.4

b = 0.6

� & & � � � 	 � � � � � � � 	 � � � 
 % � � 
 � � % � � � � � / 	 � 0 � � � �
& 
 � # $ 
 � 
 & 
 �  � 
 
 
 � / 	 � 0 � � � � % � 
 � � 
 � 2 
 � � # $ � 	 
 # $ ) 
 � � 
 
 
 � � � 
 � � % � � % $ � 
 �& � � % 	 / ' ) 
 � � $ � # $ � 
 % � � � 0 � 
 
 
 � � 
 
 � 
 � � % 
 % � 
 � 
 
 / 
 � � � 
 � 
 � � � � � �* $ 
 � � 
 � � � � �

	 � � � � � � � � � 

� � 
 � � � � � � �� � � �

� & & � � � 	 � � � � � � � 
 � � � � $ 
 
 � � 
 
 � % 	 / / �	 
 % � � � � 	 � � + 
 
 � # $ � 
 � 
 � 
 � 
 
 � 
 � 
 � � % 
 % (� 
 � 
 
 � & � % 
 �
� � � � 
 � � � 
 � � � � 
 � �  ) 
 � # $ 
 � � $ � 
 � 
 % � � 
 � � % � � � � � / 	 � 0 � � � � 
 � 	 � � � � 
 ' � 
 � � 
 � � (� % $ � 
 � �	 & 
 
 � � 
 � 
 ' 
 	 � 	 � � + � � � 
 % � � + 
 
 � % � � � � 	 � � 
 � % 	 � 0 � � � �  � � � � % � � 
 � 	 � � 
 
 (
� � � 
 � � � � 
 
 	 % � 
 � � � � � 
 
 	 � � � * � � $ � ) 
 
 � 
 � % � � � � 
 � 
 
 � 
 
 � 	 
 & % � � + 
 � � $ % � 
% � � 
 � � 	 � � 
 � � � B 	 % 
 0 ( � � � � D 	 % 
 0 � % % 
 
 % 	 / � 
 � � % � � 
 �  � � 
 � � # $ � % � � � % # $ � �% $ 
� � � $ % � 
 � 
 % 	 � ' 	 / % 
 & � 
 	 � 
 % � 
 � 1 	 � � �% � � 
 � + 
 
 & � � � 
 � � � � 
 
 # � � - � 
 � 
 � � � � �, � 
 � 
 / % 
 & � 
 	 � 
 % � 
 � 
 � 	 � � 
 
 ' 
 
 / % � � 
 � � % � � � � ) 
 � 
 � � � � # $ 
 � � � � � 
 � � � � 2 
 ' ) 
 �& 
 � & % # $ � & % 
 
 	 % � 
 � � 
 � �
, 
 
 1 
 
 / % � � � 
 
 0 	 
 ' � 
 & � � 
 � 	 % � 
 � � 
 � � # $ � � 
 A � � # $ ) � 
 � � � � 
 � � 
 
 � � � � � � 
 � 
 
 % (� � 
 
 � � � � 	 � � / 
 
 � � 
 
 � � 
 � � 
 � � & 
 � � � � � � 
 
 � 
 
 ' ) 
 � � 	 � � � + 
 
 $ �% � � � � � � 
 � � � � 
 � 
 � (� � 
 
 � �

 7 5 ; ? ? � ; 6 = ? ; 9 � �
� � ' 
 � � � � � # $  � % A � % � 
 � � � � 
 � 
 � � � � � � � � � � 
 
 % 
 � � 	 � � � � � # � $ 
 
 
 � � � � �
� � � � 
 
 % 
 � � � � % � � � 
 � 
 � � 
 � 
 � � 
 � 
 
 � � � 
 
 
 �� & 
 
 
 � � � � � � � 	 � � � � � � 
 � , % � 
 �
 
 ' � 
 � 
 � 0 �� � � 
 � � * � � % � � 
 � 
 � � � � � � � 
 
 % 
 � � � � � � � 
 � � . 
 � � � # $ � � � # $ 
 � � 
 � � � � 




� ! � � � � � � � � � � � � � � � �
� 
 
 ' 	 � � 
 � 
 � 1 
 � � � 	 � 0 � � � # $ 	 � + � � � � � �% � � � � 
 � � 
 
 
 # $ � 	 � � 
 � � � �	 
 � � 
 � � % � @ � 
+ � � ! ( C 
 � � 
 
 � � � � � � 
 � & 
 � � � � � � � & � 
 � 2 
 � � # $ � � 
 � � 
 
 � 	 � � % 	 # $ � � � � � � 


 % 
 � � % � ' 	 ) 
 � � 
 �  	 � ' ) � � # $ 
 �   	 � � � � � 
 
 � � � � � � 
 � ' 	 	 � � 
 
 � # $ 
 � � 
 � �, � 
 � 	 � � � � � � ' � � �% � � 	 A $ � 
 
 2 
 � � # $ / �	 
 2 
 � 
 � � 
 
 � � 
 % � � 
 � % � � � ) 
 
 � 
 � � � � � � � �� % � � 
 � 
 
 � � � 
 � � 
 � � 
 � � $ �% 
 
 � ' 
 . 
 0 � 
 � � # $ � & 
 
 �	 # 0 � � # $ � � � 
 � � � � � � 
 � � � 	 % � � � �% � � 
 
 � 
 � � ' 	 � # $ �% � ' 
 � � , � 
 � 
 0 �� � � 
 � % � � � 	 
 # $ � � 
 , % � 
 � / % � � � - ' � 
 
 � & 
 � 
 % # $ � 
 �) 
 
 � 
 � �
, � 
 + 
 
 & 
 
 � � 
 � � � 
 � � 
 � 
 
 % � � 
 
 � � � � � ' 	 
 1 
 � � � � � � , � � � � � �  C � � � � � � � � � 	 � �
	 � � � � � � � � � � � 
 � ' � 
 
 
 	 � � 
 
 � # $ 
 � � 
 � � � # $ � � ) 
 � 
 � � � � # $ 
 � � 	 
 # $ � � 
 	 % 
 � � � � � 
 (
 	 � � � C � � � � � + 
 
 ) 
 � � 
 � � � 
 � � � (  ) �% $ 
 
 � � 	 � � � � � 
 � 	 � � 
 
 � 
 % � � 
 � � % � � � �% 	 � / �	 $ 
 � � , % � � � � � , � � � 
 � � 
 % � � $ � � � 
 � 
 � + 
 
 ) 
 � � 
 � � 
 � , � � � � % � � % � ' � �� 
 
 � 
 
 � 	 
 & % � � + 
 � � $ % � 
  	 � � � % � � C 
 � � 
 � ( � � � 
 � � � � � � 
 � � � � � 
 
 � 
 % � � 
 � � % � � � � �



� � � � � � � �

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


, % � � & 
 � � 0 � ' ' � 
 
 � 
 , � � 
 � � %  � �% � � � # $ 
 � � 
 
 � 
 � � + � � � % � 
 � � 
 �  	 � � 
 � � 
 
� $ 
 � 
 � 
 + � � B 	 % 
 0 � 	 � � � � 	 � � 
 �  
 
 � # $ ) 
 
 � � 
 � 
 � � 
 
 � � 
 � � 
 � � 
 � � 
 � � + � � � � 
 ($ 
 
 � % � 
 � � 
 
 B � , � % � �	 
 � � # $ & 
 � 
 �% # $ � � � # $ � � � � � � � 
 
 
 � � 
 � � � � � 
 � $ % � & � & � 
 
 + % (& � 
 �  & 
 � � 
 � 
 � � � 
 � % � 
 � � � � � 
 
 	 � � � 
 . 
 0 � 
 % & � 
 � # $ �% � ' � ) 
 
 � 
 � 0 �� � � 
 � � � � � � (+ � � � 
 � � 
 � 
 
 	 � � $ � 
 
 / �	 
 � � � � � # $ 
 
 � � # $  � % A / �	 
 � � 
 � 
 � 
 �� A 
 � 
 � � � � # $ 
 � � 
 $ 
 
 � % � 
 �� � � 
 
 � � �� 
 	 � � � � $ 
 � 
 
 � � � # $ 
 � B � , & 
 � � 
 $ 
 � � 1 ) 
 � B 	 
 � � 
 � + � � , � + 
 
 � 
 � ' 
 �& 
 � � 
 
 � 
 
 
 # $ � 	 � � + � � B � , � 
 � ' 
 � � 
 � � � � � � � 
 � & � � 
 % $ � 	 � � ) 
 � # $ 
 
 � � 	 � (� 
 �  � � ) � 
 � � 
 � � � � � � � � + � � � � 	 � � 
 � 	 � � 
 
 � 
 $ 
 0 � 
 � � 
 � � � � 0 
 � � � 0 � � � � � 
 % 
 

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


� �



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

& 
 � 
 % # $ � 
 � ) 
 
 � 
 � �
- % � 	 � � 
 
 � # $ 
 � � 
 � ' ) � � # $ 
 � � + 
 � � � $ % � 
 + % 
 � % & � 
 � 	 � � � � 0 � 	 � � + 
 � � 
 
 � 
 � � 	 � � 
 � �
� � 
 
 � � 
 
 
 � 
 $ 
 � � � 
 � � / � 
 � % � � � � 
 � 
 + 
 � � ) 
 � � 
 
 � �  ) � $ � � � 
 � 
 � � & � 
 
 + % & � 
 �� 
 � ' � 
 
 
 � � @ � � / �	 
 2 
 � 
 � 
 � � # $ 
 � � � 	 
 
 � � ' 
 � � & 
 
 
 # $ � 
 � ) 
 
 � 
 � �� � � � � 	 
 � � 
 � � 	 � � � � � � � 	 

, � 
 
 
 � � 
 � C 
 � � � � � 
 
 � � � � � � � � $ � � % � � � � ) 	 
 � 
 � � ! � � % � � � � � � & 
 � 
 � � 
 
� # $ ) 
 
 � 	 � 0 � � 
 � 
 
 � � 
 + � � # % � � � 
 � � % # $ � 
 ) � 
 � 
 � � " � � � , � 
 � � 
 � % � � � � � � � � / 
� 
 
 � & � 
 
 + % & � 
 � � � $ 
 
 � # � � @ �� � "�

�
� � � % ��� � � � �� � � �� � �� � �� �� �  

) � & 
 � � � 
 - % � � � � 
 
 	 � � � � # $ % 	 / � � 
 � % $ � � 
 � � 
 0 � � 
 � �� & 
 ' � 
 $ �  	 � � � � 
 � 	 � � 

�	 & 
 
 % � � 
 � 
 � � # $ 
 � � � � 	 � � 
 
 � � 
 � � + 
 � � � � �% 	 / � � � & � 
 
 � & 
 � 
 
 ) �% $ � � 
 � � # $ ) 
 
 (� 	 � 0 � 
 � 
 
 � � 
 0 � � � � 
 
 � � # $ % 
 % 0 � 
 
 � � � � � # $ 
 � � & / % � � 
 � � 
 
 � � $ 
 
 � # � � @ + 
 
 ' 
 � # $ � 
 �) 
 
 � 
 �  ) � $ � � � 
 � 
 � � $ 
 � 
 
 � / �	 
 
 � � 
 $ � � � � 
 � 
 � � � 	 � � + 
 
 � 
 � � 	 � � & 
 � 
 � � � � � 
 � � �

! " # " # $ % & ' ( ) * + , - . & * + / 0 . & 1 2 3 4 , ) 5 0 5 ( (6 7 8 9 � 8 : � ; < : 
 8 = 8 > ? � 8 : � @ ; A B C : D A 7 � 
 7 > 8 C = < : 8 9 D : < : 9 E 8 C > C 8 : F G : 9 C 8 = < > B 8 = <C : 9 C 8 > 8 H I �A 
 � 8 : � A I > : 8 B A 9 D : 8 9 : C � 9 � J A C > 7 9 � : C 8 9 K � 7 
 7 B B : B : L 6 8 : C M : � : A > : >N : � F = < E � 7 A : C I �A 
 � 8 : C : � 
 �F A : 8 9 � : 
 ; : 
 > A 
 M 7 > 8 H : 9 B � 6 O : 8 9 : : 9 � B 8 = < : � F 
 P< : 
 C 7 D : D 8 M > L 6 : C < 7 B M 8 C > � 8 : � 7 
 8 7 M B : � < 
 A C > H F 
 D : C = < B 7 D : 9 Q F 
 � : 9 �R S @ 7 ��� T � � U �� � � �� U� � U �� � U V S � � U �� � � �� W X Y Z [ \ U� � U �� � U6 : 
 � 8 9 < : 8 > C H : O > F 
 E � : 
 � @ 7 � 8 @ 8 : 
 > E � : ] 9 8 : 
 > � 8 : ^ � < 
 A C > 7 = < C : _ �� ` a b c d e L 6 : 
� : 
 > : M : 
 : 8 = < H F 9 R B 8 : D > J Q 8 C = < : 9 � L � A 9 � f L 6 8 : C : 9 - 7 � 8 @ 7 B Q : 
 > 9 8 @ @ > � : 
� < 
 A C > 8 @ g 7 B B : : 8 9 : C 8 � : 7 B : 9 K P C : > � 
 : 8 D 9 8 C C : C h 8 @ � = < Q : 
 ; A 9 O > C ? C > : @ i 7 9 L6 8 : � < 
 A C > 7 = < C : Q : 8 C > 8 9 � 8 : C : @ g 7 B B 7 B C F 8 9 � 8 : � 8 = < > A 9 D � : C ; 
 8 @ �7 
 : 
 J : A D P> : 9 B A 7 
 O P � 9 > 8 D A 7 
 O � 7 7 
 : C L 6 8 : � M Q : 8 = < A 9 D � : 
 > ? ; 8 C = < : 
 Q : 8 C : M : > 
 7 = < > : > : 9
� 
 �F j : k f � R l H F 9 � 8 C > 7 B C F : 8 9 - 7 j I �A 
 � 8 : m A 9 7 < @ : � : C � 
 7 9 C H : 
 C 7 B 8 @ ; A B PC : C 8 9 � : 
 � 7 � 
 F 9 8 C 8 : 
 A 9 D A 9 � � : 9 � 9 > : 8 B H F 9 � 
 : 8 D 9 8 C C : 9 @ 8 > � 
 : 8 A 9 � @ : < 
C : > C L
- 8 > � 8 B I : � : C D B : 8 = < : 9 � A C � 
 A = O C O 7 9 9 7 A = < � 8 : � M C : 
 H 7 M B : - 7 N F 
 M : 
 : = < 9 : >Q : 
 � : 9 E 9 A 
 � 7 j 7 9 � 8 : � 8 = < > A 9 D �� n o p q Y J A C �7 > J B 8 = < � 8 : � : � 8 9 D A 9 D �� n o p q Y r �� W X Y Z [ \D : C > : B B > Q 8 
 � L s S @ 7 t�� T � � U �� � � �� U� � U �� � U uuuuu �� r �� W X Y Z [ \ V S � � U �� � � �� n o p q Y U� � U �� � U



� � � � � � � � � � � � � � � � � � � � � � � � � K �

� F @ 8 > : 
 O B �7 
 : 9 � 8 : � 8 = < > A 9 D : 9 �� n o p q Y A 9 � �� W X Y Z [ \ � 8 : � 
 : 8 D 9 8 C : M : 9 : L - 7 9 � : ] P9 8 : 
 > � 8 : � M C : 
 H 7 M B : - 8 9 F 
 h � i E 8 9 � : @ @ 7 9 � 8 : F M 8 D : � A @ @ : �A M : 
 � : 9 � : O > F 
�� n � � q Y S �� 	 
 
 � b � �� ` a b c d e B 7 A I : 9 B �7 j > L
� S � � U �� � � �� n � � q Y U� � U �� � U6 8 : � M C : 
 H 7 M B : � M B 7 > : 9 : C C h 
 i 8 C > : 
 O B �7 
 > 7 B C 
 S s

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

� 8 9 : � : 
 : 8 9 I 7 = < C > : 9 � 
 �F j : 9 � 8 : C : 
 � 
 > 8 C > � : 
 C O 7 B 8 : 
 > : � @ ; A B C �

� � S U �� UU �� � � o � U6 8 : C : � O 7 B : 9 H 7 
 8 7 M B : @ 8 j > � : 9 � @ ; A B C 7 9 > : 8 B : 8 9 : C � 7 � 
 F 9 7 @ 8 9 8 > 8 7 B : 9 � A 7 
 OM J Q L � 9 > 8 � A 7 
 O L � : � : � 7 
 7 @ : > 
 8 C 8 : 
 A 9 D � : 
 g 
 7 D @ : 9 > 7 > 8 F 9 H : 
 Q : 9 � : > �7 < 9 B 8 = < :
� 8 B � A 9 D : 9 E : > Q 7 �

� S h � � � � i � o � Y q �h � � � � i � Z o Y  h K L f i6 : 
 C O 7 B 8 : 
 > : � @ ; A B C 8 C > � 8 : : t ; : 
 8 @ : 9 > : B B J A D �7 9 D B 8 = < : � 
 �F j : � 8 : C : 9 � ? ; C L
! " ! " # ! "6 8 : � 
 �F j : # � 8 C > ; 
 8 9 J 8 ; 8 : B B 9 A 
 : 8 9 : 7 9 � : 
 : 6 7 
 C > : B B A 9 D � : C C O 7 B 8 : 
 > : 9 � @ A B C : C $

# � S B 9 f
� �

- 8 > 8 < 
 : 
 � 8 B I : O 7 9 9 � : 
 � : 
 : 8 = < O B : 8 9 : 
 � @ ; A B C : A 9 > : 
 C A = < > Q : 
 � : 9 L � < 
 : � : P� : A > A 9 D B 8 : D > 9 8 = < > J A B : > J > � 7 
 8 9 E � 7 j : C I �A 
 C 8 : 7 A I � 7 
 > F 9 % 8 H : 7 A : 8 9 : � F 
 P< : 
 C 7 D : 8 9 � : 
 C > �F 
 A 9 D C > < : F 
 : > 8 C = < : 9 � � 6 D 8 M > L m A C 7 @ @ : 9 @ 8 > � : @  F 9 J : ; >
� : 
 . � � 6 h C 8 : < :  7 ; 8 > : B f i I �A < 
 > � 8 : C : J A 
 - �F D B 8 = < O : 8 > : 8 9 : C : t ; : 
 8 @ : 9 > : B PB : 9 � : C > C L � 9 � 8 : 7 9 7 B ? > 8 C = < : � F 
 < : 
 C 7 D : � K & � I �A 
 � 8 : # � P � : 
 > : 8 B A 9 D D : < : 9 J Q : 8
� 7 
 7 @ : > : 
 : 8 9 $ � 8 : � � 6 � O 7 B 7 ' � ( E A 9 � : 8 9 � M C = < 9 : 8 � : ; 7 
 7 @ : > : 
 I �A 
 � : 9� 
 7 9 C H : 
 C 7 B 8 @ ; A B C � : 
 � 7 
 > F 9 : 9 ) * L 6 8 : C : 
 � : 
 > Q 8 
 � 8 9 � ; : O > 
 : 9 8 � : 9 > 8 ] J 8 : 
 P> : 
 � 7 � 
 F 9 : 9 @ 8 > � : 
 : 9 - 7 C C : 8 9 � : 
 M 8 9 � A 9 D D : M 
 7 = < > h � a + ) * i L � @ g 7 B B :
� : 
 7 9 9 �7 < : 
 9 � @ 7 C C : B F C : 9 � 8 F 9 : 9 E M J Q L 9 8 = < > 8 � : 9 > 8 ] J 8 : 
 > : 
 D : B 7 � : 9 : 
 � 7 � 
 F P9 : 9 E B : D > � 7 C . � � 6  F 9 J : ; > : 8 9 : 9 � : 
 D B : 8 = < @ 8 > � : @ C F D L ^ B 8 @ 8 > : � C ; : = > 
 A @ _h ' S ) * i 9 7 < : � & � � L � : 8 9 : g F 
 @ O 7 9 9 � A 
 = < : 8 9 : � 7 A C C H : 
 > : 8 B A 9 D @ 8 > < �F < : 
 : 9



K � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

- F @ : 9 > : 9 7 9 D : 9 �7 < : 
 > Q : 
 � : 9 � K & � $

� �� # �
S � h � i� � K � : t ; � �� � 	 
K � h K � � i 
 �� � 	 
 
� � � 
 �K � � h K L K i@ 8 > $ � S B 9 h � � � o � � ' � ( i E A 9 �k # l S - 7 t 8 @ A @ 8 9 I �A < 
 : 9 � : 
 � 
 � 9 A 9 D
 S � � � � ��� S � 
 : 8 > :	 S � = < 
 �7 D :� S  A 
 > F C 8 C� S - A B > 8 ; B 8 J 8 > �7 >

� 8 : � 8 : % 7 @ : 9 7 9 � : A > : 9 D : C > 7 > > : > � 8 : ^ � = < 
 �7 D : _ � 8 : � : C = < 
 : 8 M A 9 D A 9 C ? @ P@ : > 
 8 C = < : 
 � : 
 > : 8 B A 9 D : 9 E C F Q 8 : � 8 : ^  A 
 > F C 8 C _ : 8 9 : 6 : I F 
 @ 8 : 
 A 9 D 8 9 % �7 < : � : C- 7 t 8 @ A @ @ 8 > � F 
 J : 8 = < : 9 Q : = < C : B � : 
 J Q : 8 > : 9 � M B : 8 > A 9 D L 6 8 : C : g A 9 O > 8 F 9 M : PC 8 > J > 7 B C F � 20 � � � $ + ' + � # $ # � + % + $ Lg F 9 D A 9 � � : M M : 
 < 7 M : 9 k # l E � E C A 9 � O A 9 > : 
 � : 
 �A = O C 8 = < > 8 D A 9 D 9 �7 = < C > I �A < 
 : 9 P� : 
  F 
 
 : O > A 
 : 9 D : 
 : = < 9 : > � & K � L - 8 > � S f f � K � � � & E � S f f � K � � � K � A 9 �� S f � � � � � 
� ] 9 � : > @ 7 9 � $k # l S �� � � f � �� �  � !" # $ � � f � %& # $ � ' h f i� S  #
 � � " #� ! $ � ( � � � f � "& �  � !" # $ � � f � %! # $ � ' h � � � ( � i
	 S � �� &  
# � � � !" # $ � ( � � � f � %� # $ � ' h � � ) ( � i
� S � � *) # +  " #� ! � "� � , � � f � ) %� � # $ � ' h � � 
 ( � i6 8 : C : � A C � 
 �A = O : C 8 9 � g A 9 O > 8 F 9 : 9 H F 9 � E A 9 � � 7 @ 8 > � : C : G : O > 8 H : 9 � O 7 B : 9 ; 7 P
 7 @ : > : 
 C L � B C I 
 : 8 : � 7 
 7 @ : > : 
 H : 
 M B : 8 M : 9 C F @ 8 > � 8 : - A B > 8 ; B 8 J 8 > �7 > � h � i A 9 �� : 
 � O 7 B : 9 ; 7 
 7 @ : > : 
 ' � ( E C F Q 8 : � : 
  F 
 
 : O > A 
 > : 
 @ ' h f i I �A 
 k # l L 6 8 : C :g A 9 O > 8 F 9 M : C 8 > J > 7 B C F , $ + ' � $ + ' + � # $ # � + % + $ L

� : 8 9 : g F 
 @ M : C 8 > J > : 8 9 7 A C D : ; 
 �7 D > : C - 7 t 8 @ A @ h ^ < A @ ; M 7 = O : � _ i � B 7 > : 7 A E � 77 A I D 
 A 9 � � : C > 
 A O > 8 H : 
 � 9 > : 
 I : 
 : 9 J � : 
 7 M D : C > 
 7 < B > : 9 � B A F 9 : 9 B : � 8 D B 8 = < � 
 : @ C PC > 
 7 < B A 9 D A 9 > : 
 8 @ @ : 
 O B : 8 9 : 
 : 9 � 8 9 O : B 9 @ �F D B 8 = < 8 C > h ^ � 8 9 O : B F 
 � 9 A 9 D _ i Lm A @ � > A � 8 A @ � : 
 � 9 : 
 D 8 : 7 M < �7 9 D 8 D O : 8 > 8 9 > : 
 : C C 8 : 
 > @ 7 9 C 8 = < I �A 
 � 7 C - 7 t 8 @ A @� : 
 # � � : 
 > : 8 B A 9 D h # - i L g �A 
 � 8 : C : C D 8 M > : C 7 A I � : 
 F M : 9 : 
 Q �7 < 9 > : 9 � 
 A 9 � B 7 D :I F B D : 9 � : � F 
 < : 
 C 7 D : $
# - h � i S . / 0 � � � � 1 � � � � 1 � ' h � � 23 i h K L & i4 5 6 7 8 9 : ; < = 7 > ? 6 7 @ < > A 9 B C D9 > E 7 > F < ? 6 G H 6 7 = 7 > ? 9 I J DK = L M K < > N 7 ; I E 7 O < > > 7 > 7 P 7 I K M ; 9 ;J DK = Q K 9 = : N 7 ; I R



� � � � � � � � � � � � � � � � � � � � � � � � � K !

� � � $ 1 S � �� � �
� < 7 > � : 9 � : 
 > . / K ! f 0 8 @ g 7 B B : H F 9 � 
 : 8 7 O > 8 H : 9 g B 7 H F A 
 C L 6 8 : C : � 9 J 7 < B : 
 PC = < : 8 9 > C 8 9 9 H F B B E � 7 � 8 : B : 8 = < > : 9 � A 7 
 O C � 8 : � 7 7 
 ; 
 F � A O > 8 F 9 8 9 � : 
 � 7 
 > F 9 O 7 C O 7 P� : � F @ 8 9 8 : 
 : 9 E 7 M : 
 � 8 : C : � M < �7 9 D 8 D O : 8 > 8 C > F < 9 : < 8 9 O B : 8 9 h 1 h � � S 0 i S . / & 0 f & i L
� F @ 8 > < �7 9 D > � 7 C � # � ' � 0 � ; 
 7 O > 8 C = < 9 A 
 H F @ � O 7 B : 9 ; 7 
 7 @ : > : 
 ' � ( 7 M L - 8 >Q 7 = < C : 9 � : 
 � 9 : 
 D 8 : C F B B : C C 8 = < � 8 : C : 
 � F 
 < : 
 C 7 D : 9 7 = < J A D 
 �F C C : 
 : 9 # � P � : 
 > : 9M J Q L O B : 8 9 : 
 : 9 � @ ; A B C : 9 H : 
 C = < 8 : M : 9 L6 8 : � M 9 7 < @ : � : 
 m �7 < B 
 7 > : 9 M : 8 O B : 8 9 : 9 � � � : 
 > : 9 : 
 Q 7 
 > : > @ 7 9 C : B M C > H : 
 C > �7 9 � PB 8 = < 7 A = < 7 A I � : 
 � 
 A 9 � B 7 D : : 8 9 : C 
 : 8 9 : 9 � < 7 C : 9 
 7 A @ @ F � : B B C � & 0 � L � 8 : Q �A 
 � : 8 9
� 8 : C : @ g 7 B B N : � F = < M : 8 � 9 : 
 D 8 : 9 7 A I > 
 : > : 9 E � 8 : ; 
 F ; F 
 > 8 F 9 7 B J A 
 � : 8 B = < : 9 @ 7 C C :C 8 9 � E 7 B C F � � � � � � � 	 L 6 8 : � 7 
 8 7 > 8 F 9 H F 9 # - @ 8 > � : 
 � 9 : 
 D 8 : Q �A 
 � : C 8 = <� : @ 9 7 = < Q 8 : B 9 � � 	 H : 
 < 7 B > : 9 L 6 8 : � F 
 < : 
 C 7 D : � 8 : C : C 8 9 O F < �7 
 : 9 > : 9 � 7 
 > F 9
� = < 7 A : 
 - F � : B B C O 7 9 9 C F @ 8 > � A 
 = < I F B D : 9 � : 9 I A 9 O > 8 F 9 7 B : 9 m A C 7 @ @ : 9 < 7 9 D @ 8 >
� : 
 � 9 : 
 D 8 : 7 A C D : � 
 �A = O > Q : 
 � : 9 � & � � $

# - h � i S � � � h K L � i6 8 : C : 
 � 9 C > 8 : D 8 C > C > �7 
 O : 
 7 B C 8 @ O F < �7 
 : 9 > : 9 � 7 
 > F 9 � < F Q : 
 � J : 9 7 
 8 F E � 7 � 8 :
� M C > 
 7 < B A 9 D Q : 8 = < : 
 � B A F 9 : 9 9 8 = < > � : 
 � 8 9 O : B F 
 � 9 A 9 D A 9 > : 
 B 8 : D > L6 : 
 � : 
 D B : 8 = < D : @ : C C : 9 : 
 < 7 � 
 F 9 8 C = < : 
 � ; : O > 
 : 9 @ 8 > D : 
 : = < 9 : > : 9 ; 7 
 > F 9 8 C = < : 9
� : 
 > : 8 B A 9 D : 9 E C F Q 8 : � 8 : � 9 : 
 D 8 : : H F B A > 8 F 9 H F 9 # - E D : C > 7 > > : > 7 B C F : 8 9 : �� M : 
 P; 
 �A I A 9 D � : C  F 9 J : ; > : C � : 
 . � � 6 E C F Q 8 : � 8 : � : C > 8 @ @ A 9 D � : C : G : O > 8 H : 9 � O 7 PB : 9 ; 7 
 7 @ : > : 
 C � : 
 � � 6 L
� � 	 
 	 � 	 � 
 � � � � � � ' � (6 : 
 � O 7 B : 9 ; 7 
 7 @ : > : 
 ' � ( < �7 9 D > @ 8 > � : 
 C > 7 
 O : 9  F ; ; B A 9 D D : @ �7 j � : 
 � : J 8 : P< A 9 D

� d S K �� � B 9 h � � � o � � ' � ( iJ A C 7 @ @ : 9 � K K � L 6 8 : C D : C > 7 > > : > � 8 : � O 7 B : 9 7 M < �7 9 D 8 D O : 8 > H F 9 � : J 8 : < A 9 D h K L & i� A 
 = < � d 7 A C J A � 
 �A = O : 9 $
� # -
� � S fK � �� � � d� � � ' h � 
 ( � i

� 
 8 9 J 8 ; 8 : B B @ 8 j > � 8 : � > : 8 D A 9 D � : 
 g A 9 O > 8 F 9 # - h � i 7 B C F � 8 : C > 7 
 O :  F ; ; B A 9 D EN : � F = < M : C > : < > : 8 9 : � 9 M : C > 8 @ @ > < : 8 > 8 9 � : 
 
 : B : H 7 9 > : 9 � 9 : 
 D 8 : C O 7 B 7 A @ : 8 9 : 9g 7 O > F 
 K � K K � L 6 8 : � 
 M : 8 > H F 9 g F 9 D A 9 � � : M M : 
 � & K � H : 
 Q : 9 � : > 9 8 = < > � SB 9 h � � � o � � ' � ( i h Q 8 : �7 < 9 B 8 = < : � 9 7 B ? C : 9 � & � E & � � i E C F 9 � : 
 9 � S B 9 h � � � � ' � ( i L6 7 
 7 A I M : J 8 : < > C 8 = < � 8 : � 8 9 C = < 
 �7 9 O A 9 D ^ : G : O > 8 H _ 8 @ � 9 > : 
 C = < 8 : � J A : 8 9 : @; 
 �7 J 8 C : � : ] 9 8 : 
 > : 9 � 7 
 7 @ : > : 
 Q 8 : : > Q 7 ' 	 � L 6 7 J A � : @ � : 
 C ? C > : @ 7 > 8 C = < : g : < PB : 
 � : 
 . � � 6 � ? ; F > < : C : 9 A 
 A 9 D : 9 7 A 7 M D : C = < �7 > J > Q : 
 � : 9 O �F 9 9 : 9 E < 7 9 � : B > : C



& . � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �C 8 = < M : 8 ' � ( A @ : 8 9 : ; < �7 9 F @ : 9 F B F D 8 C = < : 9 � 7 
 7 @ : > : 
 E � : 
 I �A 
 : 8 9 : � : C > 8 @ @ A 9 DH F 9 � d A 9 D : : 8 D 9 : > 8 C > L
� M : 9 I 7 B B C 8 C > � 7 
 7 A I < 8 9 J A Q : 8 C : 9 E � 7 j � : 
 7 A I � 8 : C : � : 8 C : D : Q F 9 9 : 9 : � O 7 B : 9 ; 7 P
 7 @ : > : 
 H F 9 � : 9 M : > 
 7 = < > : > : 9 � : 8 B = < : 9 C F 
 > : 9 7 M < �7 9 D > L � 8 9 8 D : � A > F 
 : 9 h : > Q 7
� & � � i M : J : 8 = < 9 : 9 � : 9 � 7 
 7 @ : > : 
 Q : 
 > E � : 
 7 A C � : 
 � : > 
 7 = < > A 9 D 7 B B : 
 D : B 7 � : 9 : 9
� ; A 
 : 9 D : Q F 9 9 : 9 Q 8 
 � h Q 8 : 8 9 � 8 : C : 
 � 9 7 B ? C : i 7 B C ' � a E Q F < 8 9 D : D : 9 � 8 : � O 7 B 7 E
� 8 : � 8 : � 8 F 9 � ; : O > 
 : 9 M : C = < 
 : 8 M > @ 8 > ' � ( M : J : 8 = < 9 : > Q 8 
 � L � 7 9 J 7 B B D : @ : 8 9 ] 9 P� : 9 C 8 = < @ 8 > J A 9 : < @ : 9 � : 
 - 7 C C : � : 
 M : > 
 7 = < > : > : 9 h 8 � : 9 > 8 ] J 8 : 
 > : 9 i � 7 � 
 F 9 : 98 @ @ : 
 D 
 �F C C : 
 : ' � : 
 > : L 6 : 
 > ? ; 8 C = < : ' � a � : 
 > B 8 : D > : > Q 7 M : 8 + K 0 . - : � EQ F < 8 9 D : D : 9 � 8 : � ; : O > 
 : 9 � : 
 7 9 9 �7 < : 
 9 � @ 7 C C : B F C : 9 � 8 F 9 : 9 @ 8 > ' + f 0 . - : �M : C = < 
 8 : M : 9 Q : 
 � : 9 O �F 9 9 : 9 L 6 8 : C D : < > 7 A I � : 9 � 9 > : 8 B H F 9 A 9 D : I �7 < 
 f . � @ 7 C PC 8 H : 
 � 7 � 
 F 9 : 9 8 9 � : 
 D : B 7 � : 9 : 9 - A B > 8 ; B 8 J 8 > �7 > J A 
 �A = O L 6 8 : C : � M < �7 9 D 8 D O : 8 > H F 9
� : 
 M : > 
 7 = < > : > : 9 � : 8 B = < : 9 C F 
 > : 8 C > ; < ? C 8 O 7 B 8 C = < F G : 9 C 8 = < > B 8 = < A 9 M : I 
 8 : � 8 D : 9 � L� 7 > C �7 = < B 8 = < 8 C > C 8 : : 8 9 : g F B D : � 7 H F 9 E � 7 j h K L & i 8 9 � : 
 ^ B 8 @ 8 > : � � ; : O > 
 A @ _ % �7 < : P
 A 9 D D : Q F 9 9 : 9 Q A 
 � : h ' � ( S ) * i L 6 : 
 = A > P F G � 7 
 7 @ : > : 
 C F B B > : � 8 : � M < �7 9 D 8 D PO : 8 > H F 9 � : 
 M : > 
 7 = < > : > : 9 � : 8 B = < : 9 C F 
 > : : 9 > < 7 B > : 9 E Q 7 C 8 9 h K L & i � A 
 = < : 8 9 : 9J A C �7 > J B 8 = < : 9 � A @ @ 7 9 � : 9 M : 
 �A = O C 8 = < > 8 D > Q : 
 � : 9 O 7 9 9 � K K � L! " ! " ! � � � ' 4 (
% : M : 9 � : @ C O 7 B 8 : 
 > : 9 � @ ; A B C � � E � : 
 : 
 C > : 8 9 : 9 C 8 9 9 H F B B : 9 � : 
 D B : 8 = < D 
 F j : 

� @ ; A B C Q : 
 > : M : 8 H : 
 C = < 8 : � : 9 : 9 � 9 : 
 D 8 : 9 D : C > 7 > > : > E O 7 9 9 � : 
 � 8 G : 
 : 9 > 8 : B B : � 8 
 PO A 9 D C � A : 
 C = < 9 8 > > 8 9 U �� U J A @ � > A � 8 A @ H F 9  F < �7 
 : 9 J : G : O > : 9 8 @ Q : 8 = < : 9 � : 8 B � : C
� @ ; A B C C ; : O > 
 A @ C H : 
 Q : 9 � : > Q : 
 � : 9 L 6 8 : H F 9 � < : F 
 : > 8 O : 
 M : H F 
 J A D > : � 7 
 8 7 M B :8 C > � 7 C . F 
 : 9 > J 8 9 H 7 
 8 7 9 > : � < 7 C : 9 
 7 A @ : B : @ : 9 > � � �� 2 � L � 7 > C �7 = < B 8 = < � 7 
 D : C > : B B >Q : 
 � : 9 O 7 9 9 � : 
 8 9 � : 8 9 I 7 = < � 8 G : 
 : 9 > 8 : B B : � 8 
 O A 9 O C � A : 
 C = < 9 8 > > L � 9 > : D 
 7 > 8 F 9
�A M : 
 � 8 : � @ ; A B C 
 8 = < > A 9 D B 8 : I : 
 > $ � �� 
 � S f� � � � � �� �g �A 
 � : 9 � A C � 
 A = O � �� � D 8 M > : C 7 A I � : 
 � 
 A 9 � B 7 D : � : 
 - . . � � . � � 6 I F B D : 9 � :
� F 
 < : 
 C 7 D : � K 0 � h @ 8 > $ � S f f � K � � � & E � S f f � K � � � K � E � S B F D h  � � � ) �* � ) * iA 9 � � S B F D h � � 	 � K ) * i i

� �� � h � i S � a � B F D h � � 	 � K � i � �� � � � � ( " � � h K L 0 i@ 8 > $

� S & K B F D h f � � � � i
& � � � � f � � f K� 	 e

* B F D + f � �� , B F D + � � �� � � , � � � B F D h f � � � � i � �



� � � � � � � � � � � � � � � � � � � � � � � � � & f6 7 M : 8 8 C > ) * � : 
 = A > P F G � 7 
 7 @ : > : 
 I �A 
 � : 9 � 
 7 9 C H : 
 C 7 B 8 @ ; A B C h : C D 8 B > $ � S
 � � � ) �* i A 9 � � S B F D h ) * � ' � ( i L 6 8 : % F 
 @ 8 : 
 A 9 D � a H : 
 @ 8 > > : B > D : @ �7 j � : C. � � 6  F 9 J : ; > : C J Q 8 C = < : 9 � 7 
 > F 9 P A 9 � � 7 � 
 F 9 H : 
 > : 8 B A 9 D L 6 8 : � M M 8 B � A 9 D K L fJ : 8 D > � : 9 � : 
 B 7 A I � 8 : C : 
 g A 9 O > 8 F 9 I �A 
 H : 
 C = < 8 : � : 9 : � 9 : 
 D 8 : 9 h H F B B : . 8 9 8 : 9 i M : 8
) * S K � . - : � A 9 � � S . / . . f L 6 8 : D : C > 
 8 = < : B > : 9 . 8 9 8 : 9 8 9 � M M L K L f C 8 9 � � A 
 = <� 7 
 8 7 > 8 F 9 � : C � 7 
 7 @ : > : 
 C � M : 8 � � n S f . . � : � A 9 � : M : 9 I 7 B B C ) * S K � . - : �D : Q F 9 9 : 9 Q F 
 � : 9 L � C J : 8 D > C 8 = < : 8 9 : � 9 8 H : 
 C 7 B 8 > �7 > O B : 8 9 : 
 � @ ; A B C : h + f . . - : � iM : 8 7 B B : 9 � 9 : 
 D 8 : 9 E � 7 � 8 : C : � B 7 9 D Q : B B 8 D : 9 � � B A F 9 : 9 � 8 : � A M C > 
 A O > A 
 � : C � ? C > : @ C9 8 = < > 7 A � �F C : 9 O �F 9 9 : 9 L 6 8 : C : � > 
 7 < B A 9 D : 
 I F B D > O F < �7 
 : 9 > H F 9 � : 
 / + ( # � % + �g 7 
 M B 7 � A 9 D C � A : B B : E A 9 � 8 C > C F @ 8 > H F 9 � : 
 � � n A 9 7 M < �7 9 D 8 D L 6 : 
 � : 
 > H F 9 �C > : A : 
 > � 8 : � �F < : � 8 : C : C � @ ; A B C M : 
 : 8 = < : C L 6 7 M : 8 8 C > � : 
 . 8 @ : C � � . 9 8 = < > @ 8 >
� : @ F M : 9 : 
 Q �7 < 9 > : 9 ^ B 8 @ 8 > : � � ; : = > 
 A @ _ h ) * S ' � ( � � S . i J A H : 
 Q : = < C : B 9 L
� : 8 B : > J > : 
 : @ D : < > > : = < 9 8 C = < 7 A C D : � 
 �A = O > � 8 : % �7 < : 
 A 9 D � S . H F 9 � : D 8 9 9 7 9: 8 9 L � : J 8 : < A 9 D h K L 0 i 8 C > I �A 
 � S . 8 @ �A M 
 8 D : 9 C 8 9 D A B �7 
 L

10
-1

1

10

10
-2

10
-1

1 10
p

dn
/d

p

 - ECM = 400 GeV

 - ECM = 100 GeV

 - ECM =  10 GeV

 λ =  0.0001

 λ =  0.001

 λ =  0.01

� M M 8 B � A 9 D K L f $ - . . � � F 
 < : 
 C 7 D : I �A 
 � 9 � � ;
� : 8 � : 
 � : 
 B : 8 > A 9 D � 8 : C : 
 � : J 8 : < A 9 D D : < : 9 N : � F = < : M : 9 I 7 B B C % �7 < : 
 A 9 D : 9 : 8 9 E
� 8 : 8 < 
 : � 9 Q : 9 � M 7 
 O : 8 > 7 A I � : 9 � @ ; A B C M : 
 : 8 = < M 8 C + f � : � M : C = < 
 �7 9 O : 9 L � A C� 8 : C : @ � 
 A 9 � 8 C > : C 7 A = < H F 9 9 A 
 : 8 9 D : C = < 
 �7 9 O > : @ � : 
 > E � 8 : � : J 8 : < A 9 D h K L 0 i8 9 : 8 9 : 9 � A C � 
 A = O I �A 
 � � � � # � J A �A M : 
 C : > J : 9 h � K � � i L



& K � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �! " ! " � � � * � � * � 6 >� 1 � < K ;�

� 9 O B A C 8 H : � : 
 > : 8 B A 9 D : 9 E � : 
 : 9 6 : ] 9 8 > 8 F 9 N : � F = < 7 A I � H : 9 > C < 7 ; : D 
 �F j : 9 J A 
 �A = O PD 
 : 8 I : 9 E C 8 9 � � 8 : � 
 7 9 C H : 
 7 B P A 9 � . F 9 D 8 > A � 8 9 7 B 8 @ ; A B C : E C F Q 8 : � 8 : � 7 ; 8 � 8 > �7 > L6 8 : 6 : ] 9 8 > 8 F 9 � 8 : C : 
 � 
 �F j : 9 J : 8 = < 9 : > : 8 9 : ^ � 
 : 8 D 9 8 C 
 8 = < > A 9 D _ 7 A C h � L < L : 8 9 :� 8 = < > A 9 D M : J �A D B 8 = < � : 
 � 8 : . F 9 D 8 > A � 8 9 7 B 8 @ ; A B C : @ 7 t 8 @ 8 : 
 > C 8 9 � i L 6 7 I �A 
 Q 8 
 �: 9 > Q : � : 
 � 8 : � < 
 A C > P F � : 
 � 8 : � ; < : 
 8 = 8 > ? 7 = < C : D : Q �7 < B > L6 8 : C : 
 � 8 9 � A j � : 
 � @ ; A B C : # � � + $ � : 8 B = < : 9 Q A 
 � : 8 @ � 8 9 9 : � : C  F 9 J : ; > : C 8 9 O B A PC 8 H : 
 � : 
 > : 8 B A 9 D : 9 O 
 8 > 8 C 8 : 
 > E C 8 : < : : > Q 7 � K . � I �A 
 : 8 9 : 7 B > : 
 9 7 > 8 H : 6 : ] 9 8 > 8 F 9 � : 
� 7 ; 8 � 8 > �7 > L6 8 : � 7 < B � 8 : C : 
 � = < C : Q 8 
 � 8 9 � : 
 � : D : B � A 
 = < : 8 9 : 9 � 9 � : t 7 9 � : 
 : 9 > C ; 
 : = < : 9 P� : 9 � M C : 
 H 7 M B : 9 D : O : 9 9 J : 8 = < 9 : > L 6 8 : I F B D : 9 � : 9 6 : ] 9 8 > 8 F 9 : 9 �A M : 
 > 
 7 D : 9 C 8 = <C 8 9 9 D : @ �7 C C 7 A I � 8 : � ; < : 
 8 = 8 > ? 7 = < C : L
� � S �� � �� W X Y Z [ \6 7 � : O > F 
 : 9 C : 9 O 
 : = < > J A �� W X Y Z [ \ M : J �A D B 8 = < �� n o p q Y A 9 � �� n � � q Y F 
 > < F D F 9 7 B J : 
 B : D >Q : 
 � : 9 O �F 9 9 : 9 E D : Q 8 9 9 > @ 7 9 I �A 
 � : 9 � 
 7 9 C H : 
 C 7 B 8 @ ; A B C � 8 : 6 7 
 C > : B B A 9 D $

� e S  h � � �e i � � h � q Z \e i �@ 8 > $ � � �e S �� � �� n o p q Y� q Z \e S �� � �� n � � q Y6 8 : C : � 
 �F j : 9 @ : C C : 9 7 B C F � : 9 � 
 7 9 C H : 
 C 7 B 8 @ ; A B C 8 9 9 : 
 < 7 B M � : 
 � H : 9 > : M : 9 : EM J Q L 7 A C 8 < 
 < : 
 7 A C Q : 8 C : 9 � L6 7 C � > A � 8 A @ � 8 : C : 
 � M C : 
 H 7 M B : 9 < 7 > : 8 9 : M : � : A > : 9 � : � F B B : M : 8 � : @ : t ; : P
 8 @ : 9 > : B B : 9 % 7 = < Q : 8 C � : 
 � B A F 9 : 9 D : C ; 8 : B > L 6 8 : & � : > P � H : 9 > C � 8 : 7 @ � � � � P� ; : 8 = < : 
 
 8 9 D � � � � � � M : 8 : 8 9 : 
 � = < Q : 
 ; A 9 O > : 9 : 
 D 8 : H F 9 f & A 9 � f � � : � 8 @� 7 < 
 : f ! � ! � & f � D : I A 9 � : 9 Q A 
 � : 9 E C 8 9 � D : 
 7 � : J A : 8 9 M 8 B � < 7 I > : 
 � : Q : 8 C I �A 
 � 8 :
� t 8 C > : 9 J H F 9 ^ M F C F 9 8 C = < : 9 � 7 
 > F 9 : 9 _ E N : � F = < I 7 B B : 9 8 9 � : 
 � : D : B J Q : 8 � : 
 � 
 : 8
� : > C � 8 = < > J A C 7 @ @ : 9 h ^ g 7 > � : > _ i L � B B : 
 � 8 9 D C Q 8 : C : 9 7 A = < � 8 : C : � 
 : 8 D 9 8 C C : : 8 9 :
� : A > B 8 = < : m A 9 7 < @ : � : C � 
 7 9 C H : 
 C 7 B 8 @ ; A B C : C 8 9 9 : 
 < 7 B M � : 
 � 
 : 8 D 9 8 C : M : 9 : 7 A I EA 9 � O : 8 9 : 8 C F > 
 F ; : m A 9 7 < @ : 8 @ � 8 9 9 : : 8 9 : C 9 7 8 H : 9 � < 7 C : 9 
 7 A @ @ F � : B B C L � @� � 6 P � J : 9 7 
 8 F @ 8 > � B A F 9 P � 
 : @ C C > 
 7 < B A 9 D 8 C > � 8 : C : 8 9 : > 
 8 H 8 7 B : g F B D : 7 A C � : 

� @ ; A B C : 
 < 7 B > A 9 D 8 @  ! � P � ? C > : @ L! " ! " � � , � / � / ) �, )6 8 : � 7 ; 8 � 8 > �7 > 8 C > � : ] 9 8 : 
 > 7 B C $

	 S fK � B 9 � � � �� � � �

 � < I 6 ; = < > � 
 M 7 � ; = < > � 9 > ? 7 F P 6 > E � � � 7 M 7 = 9 ; < =



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

� 8 : M : C 8 > J > � 8 : 8 9 > : 
 : C C 7 9 > : � 8 D : 9 C = < 7 I > E � 7 j A 9 > : 
 . F 
 : 9 > J > 
 7 9 C I F 
 @ 7 > 8 F 9 : 9: 9 > B 7 9 D � : 
 � 
 : 8 D 9 8 C 7 = < C : N : � : C � : 8 B = < : 9 � : 9 C : B M : 9 	 P F G C : > D : Q 8 9 9 > h @ 8 > 7 9 P� : 
 : 9 � F 
 > : 9 H : 
 < �7 B > C 8 = < � 8 : � 7 ; 8 � 8 > �7 > 7 B C F Q 8 : : 8 9 : 9 8 = < > P 
 : B 7 > 8 H 8 C > 8 C = < : � : PC = < Q 8 9 � 8 D O : 8 > i L � 9 > : 
 � A C 9 A > J A 9 D � : 
 � : J 8 : < A 9 D $h � � � � i h � � � � i S s
� � � �� �

s
�� ^ > 
 7 9 C H : 
 C 7 B : - 7 C C : _

 7 9 9 � 8 : � 7 ; 8 � 8 > �7 > 7 A = < 8 9 � : 
 g F 
 @ $

	 S B 9 � � � �
s

�D : C = < 
 8 : M : 9 Q : 
 � : 9 L 6 : 
 � �F = < C > Q : 
 > M : > 
 �7 D > C F @ 8 > 	 � 
 � S B 9 h � � n �

s i L 6 : 
> ? ; 8 C = < : � : 
 B 7 A I � : 
 � 8 G : 
 : 9 > 8 : B B : 9 � 7 ; 8 � 8 > �7 > C H : 
 > : 8 B A 9 D � � � � 	 J : 8 D > : 8 9 : 9 � 7 P= < : 9 � : 
 : 8 = < M : 8 9 8 : � 
 8 D : 9 � : 
 > : 9 h � 7 ; 8 � 8 > �7 > C ; B 7 > : 7 A i L � 9 8 < @ D 8 B > F G : 9 C 8 = < > PB 8 = < � � � � E A 9 � � 8 : � 9 : 
 D 8 : 8 C > 8 @ Q : C : 9 > B 8 = < : 9 � A 
 = < - 7 C C : A 9 � � 
 7 9 C H : 
 PC 7 B 8 @ ; A B C � : C � : 8 B = < : 9 C M : C > 8 @ @ > L - 8 > 	 � 	 � o � J : 8 D > � 8 : � : 
 > : 8 B A 9 D : 8 9 : 9

 7 C = < : 9 � M I 7 B B $ 9 A 
 M : 8 Q : 9 8 D : 9 � : 8 B = < : 9 Q 8 
 � � 8 : � 9 : 
 D 8 : � A 
 = < � : 9 . F 9 D 8 > A P� 8 9 7 B 8 @ ; A B C � F @ 8 9 8 : 
 > L6 8 : C : 
 � : 
 B 7 A I O 7 9 9 H : 
 C > 7 9 � : 9 Q : 
 � : 9 E Q : 9 9 @ 7 9 I F B D : 9 � : 9 � 9 C 7 > J I �A 
 � 8 :

0

5

10

15

20

25

30

35

0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

z

D
(z

)

α = 6

α = 3

� M M 8 B � A 9 D K L K $ � @ ; A B C H : 
 > : 8 B A 9 D � : 
 � 7 � 
 F 9 : 9 8 @ � g - F � : B B
� @ ; A B C H : 
 > : 8 B A 9 D � : 
 � 7 � 
 F 9 : 9 Q �7 < B > � ! � $

� h � i S � �� �
S h f � � i h f � � i �

� h K L � i@ 8 > $ � Q 8 : 8 9 h K L f i6 : 
 � : 
 B 7 A I � 8 : C : 
 g A 9 O > 8 F 9 8 C > 8 9 � M M 8 B � A 9 D K L K � 7 
 D : C > : B B > L 6 8 : C ; : J 8 : B B : g F 
 @



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

0

0.5

1

1.5

2

2.5

3

3.5

4

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

z

f(
z)

α = 6

α = 4

α = 3

� M M 8 B � A 9 D K L & $ g 
 7 D @ : 9 > 7 > 8 F 9 C I A 9 O > 8 F 9 8 @ � g - F � : B B
� 8 : C : 
 � @ ; A B C H : 
 > : 8 B A 9 D � : 
 � 7 � 
 F 9 : 9 I F B D > � @ ^ � 9 � : ; : 9 � : 9 > g 
 7 D @ : 9 7 > 8 F 9 _
- F � : B B 7 A C � : 
 � 9 9 7 < @ : : 8 9 : 
 g 
 7 D @ : 9 > 7 > 8 F 9 C I A 9 O > 8 F 9 h 7 B C F � : 
 � @ ; A B C 7 A I > : 8 PB A 9 D 8 9 � : 
 g 
 7 D @ : 9 > 7 > 8 F 9 i H F 9 � : 
 � : C > 7 B > $

	 h � i S h f � � i h f � � i � h K L � i6 h J i A 9 � I h J i : 
 I �A B B : 9 � 8 : � 9 > : D 
 7 B D B : 8 = < A 9 D h f L � i � : C g 8 : B � � g : ? 9 @ 7 9 - F � : B B C L6 : 
 � 
 7 ; < � 8 : C : 
 g 
 7 D @ : 9 > 7 > 8 F 9 C I A 9 O > 8 F 9 8 C > 8 9 � M M 8 B � A 9 D K L & � 7 
 D : C > : B B > L� 9 > : 
 � : 
 9 7 = < B �7 C C 8 D A 9 D � : C � 
 7 9 C H : 
 C 7 B 8 @ ; A B C : C � : 
 8 9 8 > 8 7 B : 9 � A 7 
 O C O 7 9 9
� : 
 % : 9 9 : 
 � : 
 � O 7 B : 9 H 7 
 8 7 M B : 9 � 7 A = < � A 
 = < � � n : 
 C : > J > Q : 
 � : 9 E Q F � A 
 = <I F B D > $

	 + B 9 h � � � � i � B 9 h s i + B 9 h � � � n i � B 9 h s i
% 7 = < J 7 A I D : B �F C > : 
 D 8 M > C 8 = < � S � �

s
� � � n L g �A 
 � 8 : � 8 G : 
 : 9 > 8 : B B : � 7 ; 8 � 8 > �7 > C PH : 
 > : 8 B A 9 D D : Q 8 9 9 > @ 7 9 � 7 � A 
 = < I F D : 9 � : 9 � A C � 
 A = O $

� �� 	
S � �� �

� �� 	
S h f � � i + f � � �

s
� � n , � h K L � i

- 8 > : 8 9 : @ I : C > : 9 � : 
 > � I �A < 
 > � 8 : C M : 8 � 7 
 8 7 > 8 F 9 � : 
 � 9 : 
 D 8 : J A 
 : 8 9 : 
  A 
 PH : 9 C = < 7 
 Q 8 : 8 9 � M M 8 B � A 9 D K L � M i L - 7 9 : 
 O : 9 9 > E � 7 j � 8 : � �F < : � : C � B 7 > : 7 A C� A 
 = < f � � D : D : M : 9 8 C > E Q 8 : � M M 8 B � A 9 D K L � 7 i H : 
 7 9 C = < 7 A B 8 = < > L6 : 
 � : 
 B 7 A I � : 
 1 + & 1 # ) * % + % + � � 7 ; 8 � 8 > �7 > C H : 
 > : 8 B A 9 D J : 8 D > @ 8 > Q 7 = < C : 9 � : 
 � 9 : 
 D 8 :
� : 9 : 
 Q 7 
 > : > : m A 9 7 < @ : � : 
 � B 7 > : 7 A B �7 9 D : E N : � F = < C > : 8 D > : M : 9 I 7 B B C � 8 : � �F < :



� � � � � � � � � � � � � � � � � � � � � � � � � & 0

0

1

2

3

4

5

6

7

8

1 2 3 4 5 6

y

dN
/d

y

0

1

2

3

4

5

6

7

1 2 3 4 5 6

y

dN
/d

y

α = 7

α = 6

α = 5

Ecm = 172 GeV

Ecm = 161 GeV

Ecm = 133 GeV

Ecm =  91 GeV

a)

b)

� M M 8 B � A 9 D K L � $ � 7 ; 8 � 8 > �7 > I �A 
 H : 
 C = < 8 : � : 9 : � P � : 
 > : E A 9 � M : 8 � 7 
 8 7 > 8 F 9 � : 
� 9 : 
 D 8 : 8 @ � g - F � : B B
� : C � 7 ; 8 � 8 > �7 > C ; B 7 > : 7 A C 7 9 L 6 8 : C : 
 � G : O > : 9 > C ; 
 8 = < > 8 9 A 9 C : 
 : @ - F � : B B : 8 9 : 
� 9 : 
 D 8 : 7 M < �7 9 D 8 D O : 8 > � : C � 7 
 7 @ : > : 
 C � 8 9 � : 
 g 
 7 D @ : 9 > 7 > 8 F 9 C I A 9 O > 8 F 9 L % 7 = << : A > 8 D : @ � : 
 C > �7 9 � 9 8 C 8 C > � 8 : C A 9 > : 
 7 9 � : 
 : @ : 8 9 : g F B D : � : 
 � B A F 9 C > 
 7 < B A 9 Dh ^ � � 6 P � O 7 B : 9 H : 
 B : > J A 9 D _ i L
� M : 9 I 7 B B C ] 9 � : > � 8 : C : C � < �7 9 F @ : 9 C : 8 9 : 9 % 8 : � : 
 C = < B 7 D M : 8 � : 
 � 9 : 
 D 8 : 7 M < �7 9 D 8 D PO : 8 > � : 
 � : 8 B = < : 9 @ A B > 8 ; B 8 J 8 > �7 > h � 8 : C : : 
 D 8 M > C 8 = < N 7 : > Q 7 � A 
 = < � 9 > : D 
 7 > 8 F 9 � : 
� 7 ; 8 � 8 > �7 > C H : 
 > : 8 B A 9 D i L 6 : 
 : 9 � 9 C > 8 : D : 
 I F B D > : M : 9 I 7 B B C C > �7 
 O : 
 7 B C @ 8 > B 9 h � � 	 i EA 9 � O 7 9 9 : > Q 7 � A 
 = <

k � � a l S � � � � B 9 h � � n i � � � h B 9 h � � n i i �
h @ 8 > $ 7 S & L K ! � � . L . ! f E M S . L � ! ! � . L f f K A 9 � = S f L . 0 K � . L . K � � & � � i ; 7 
 7 @ : P> 
 8 C 8 : 
 > Q : 
 � : 9 L



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

� � � � � � 	 � � � � � � � � � � � � � � 
 �� 
 � � � # �6 8 : � 
 �F j : 9 � 7 ; 8 � 8 > �7 > A 9 � # � Q : 8 C : 9 : 8 9 : 9 8 9 > : 
 : C C 7 9 > : 9 m A C 7 @ @ : 9 < 7 9 D 7 A I L
� : > 
 7 = < > : > @ 7 9 � 8 : � 8 B � A 9 D 	 � o � � 	 ] 9 � : > @ 7 9 $B 9 � � 	� � B 9 � � � �� � + B 9 � � 	

� � � �
+ B 9 f

� �6 7 M : 8 D : < > � 8 : � : � 8 9 D A 9 D � � � : 8 9 L 6 8 : 7 M I 7 B B : 9 � : � 7 ; 8 � 8 > �7 > C � 7 9 O : : 9 > PC ; 
 8 = < > 7 B C F D : 
 7 � : � : 
 7 9 C > : 8 D : 9 � : 9 # � g B 7 9 O : �



� � � � � � � �

� � � � 
 
 � � � � � � 
 � � �

� 
 � � 
 � 
 � � 
 � � 
 �

� : 8 � = < Q : 
 ; A 9 O > C : 9 : 
 D 8 : 9 F M : 
 < 7 B M � : 
 m P � : C F 9 7 9 J � F @ 8 9 8 : 
 : 9 � 
 : 8 D 9 8 C C : @ 8 >
� < F > F 9 M 
 : @ C C > 
 7 < B A 9 D 8 @ � 9 I 7 9 D C J A C > 7 9 � h � � � � P � < F > F 9 : 9 i � : 9 < 7 � 
 F 9 8 C = < : 9
� 8 
 O A 9 D C � A : 
 C = < 9 8 > > E � 7 C 8 : H F @ D 
 F j : 9 � 8 
 O A 9 D C � A : 
 C = < 9 8 > > � : 
 m P � : C F 9 7 9 J; 
 F ] > 8 : 
 : 9 L � 7 M : B B : & L f : 9 > 9 8 @ @ > @ 7 9 � 8 : � 8 
 O A 9 D C � A : 
 C = < 9 8 > > : E N : Q : 8 B C I �A 
: 8 9 : : G : O > 8 H : � = < Q : 
 ; A 9 O > C : 9 : 
 D 8 : � : C < 7 � 
 F 9 8 C = < : 9 � ? C > : @ C H F 9 @ : < 
 7 B C f .� M J Q L � 0 � � : 
 . � � � 9 : 
 D 8 : L

� 9 : 
 D 8 : � � : � � � � �� h � 0 � i �� � � � � �� h f . � i �� � �f & . � f L 0 � 0 L � & K & L f � f f L �f & � � � L f � � L � K 0 ! L f � f . L ff � f & � L � � f L ! f 0 ! L � � � L �f � K & . L � � f L ! f & . L � � � L �
� 7 M : B B : & L f $ < 7 � 
 F 9 8 C = < : 
 � 8 
 O A 9 D C � A : 
 C = < 9 8 > > � : 
 � F = < : 9 : 
 D 8 : � 7 > : 9

� @ I F B D : 9 � : 9 � M C = < 9 8 > > Q : 
 � : 9 � 8 : Q 8 = < > 8 D C > : 9 � 8 D : 9 C = < 7 I > : 9 � 8 : C : 
 � 
 : 8 D 9 8 C PO B 7 C C : M : C = < 
 8 : M : 9 E A 9 � 8 9 & L K Q : 
 � : 9 � 8 : - : > < F � : 9 J A 
 � � � P � < F > F 9 � : O F 9 PC > 
 A O > 8 F 9 C O 8 J J 8 : 
 > L 6 8 : C : � : 
 I 7 < 
 : 9 : 
 @ �F D B 8 = < : 9 � 8 : � M > 
 : 9 9 A 9 D � 8 : C : 
 D 
 �F j > : 9
 B 7 C C : H F 9 � 9 > : 
 D 
 A 9 � : 
 : 8 D 9 8 C C : 9 L
	 � � 
 	 � � � � � � � � � � � 
 	 � � 
 	 
 � � � �

� : 8 � � � � 
 : 8 D 9 8 C C : 9 C > 8 @ @ : 9 . 7 M F 
 P A 9 � � = < Q : 
 ; A 9 O > C ? C > : @ � : 
 � � � � � 9 9 8 < 8 B 7 > 8 F 99 8 = < > @ : < 
 �A M : 
 : 8 9 L 6 7 C < 7 � 
 F 9 8 C = < : � ? C > : @ 8 C > D : D : 9 � 8 : � 8 = < > A 9 D � : C 7 M D : PC > 
 7 < B > : 9 � < F > F 9 C ^ D : M F F C > : > _ L4 � > 6 ; 6 9 M � ; 9 ; 7 � 9 ? 6 9 ; 6 < >
& �



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

� 9 > : 
 � : 
 C 8 9 9 H F B B : 9 � 9 9 7 < @ : E � 7 j � 8 : � � � P � < F > F 9 : 9 8 9 � 8 : � 8 = < > A 9 D � : 
 : 8 9 PB 7 A I : 9 � : 9 � � � � � : @ @ 8 > > 8 : 
 > Q : 
 � : 9 h � : 
 J P � = < C : 8 9 � : 
 6 � . � � �  F 9 H : 9 > 8 F 9 i EC > : < : 9 . 7 M F 
 A 9 � � = < Q : 
 ; A 9 O > C ? C > : @ 8 9 I F B D : 9 � : 
 � : J 8 : < A 9 D $

����N : > f
����N : > K �� � F F C > 	
 �

N : > f
�N : > K ��

6 : 
 � 8 : 
 : 
 8 @ ; A B C � : 
 � : > C 8 @ . 7 M F 
 P A 9 � � = < Q : 
 ; A 9 O > C ? C > : @ < 7 > � 8 : � : C > 7 B > $h 
  .  .  � � i M J Q L h 
 � 	
 .  .  . i L 6 8 : C : Q : 
 � : 9 � A 
 = < I F B D : 9 � : . F 
 : 9 > J > 
 7 9 C I F 
 P@ 7 > 8 F 9 8 9 : 8 9 7 9 � : 
 �A M : 
 I �A < 
 > $

' � � � d e S �����
� . . � �. f . .. . f .� � . . �

����
� @ 8 > $ � S f� f � � � � S �

�6 7 
 7 A C B 8 : C > @ 7 9 C F I F 
 > I F B D : 9 � : � : B 7 > 8 F 9 : 9 7 M $

 � 	 S 
  f � � �  
 � S � �6 : 
 � @ ; A B C � � � : 
 � : > C 8 @ . 7 M F 
 C ? C > : @ C 8 C > M 8 C 7 A I : 8 9 � F 
 J : 8 = < : 9 D B : 8 = < � : @� @ ; A B C � : C � � � P � < F > F 9 C E � 8 : C : 
 Q 8 : � : 
 A @ 8 C > D B : 8 = < � : 
 � 9 : 
 D 8 : � : C � < F > F 9 C L

� F @ 8 > O 7 9 9 7 A C � : 
 � < F > F 9 : 9 : 
 D 8 : � : 
 � : > 
 7 D � : 
 � F F C > D : C = < Q 8 9 � 8 D O : 8 > 7 M D : PB : C : 9 Q : 
 � : 9 $ U � U S 
 �
 � � � � 
 �6 7 M : 8 Q A 
 � : J A C �7 > J B 8 = < H : 
 Q : 9 � : > E � 7 j � 8 : � 9 : 
 D 8 : � : 
 � : > C 8 @ . 7 M F 
 C ? C > : @ D : P
 7 � : � 8 : 6 8 G : 
 : 9 J J Q 8 C = < : 9 � : 
 . � � P � = < Q : 
 ; A 9 O > C P A 9 � � : 
 � � � P � < F > F 9 : 9 : 
 D 8 :M : > 
 �7 D > L 6 7 C � F 
 J : 8 = < : 9 � : 
  : C = < Q 8 9 � 8 D O : 8 > : 9 > 9 8 @ @ > @ 7 9 � : 
 � F ; F B F D 8 :
� : C � 
 : 8 D 9 8 C C : C L � C M B : 8 M > F G : 9 C 8 = < > B 8 = < 9 F = < � 8 : g 
 7 D : J A O B �7 
 : 9 E Q 8 : � 8 : � � � P� 9 : 
 D 8 : 
 � M : C > 8 @ @ > Q : 
 � : 9 O 7 9 9 L
	 � � 
 	 � ! 
 � � � � � � � ! 
 " 	 � � # 
 $ % 
 ! � ! 
 �6 8 : � : C > 8 @ @ A 9 D � : 
 � � � P � 9 : 
 D 8 : E M J Q L � : 
 : G : O > 8 H : 9 � = < Q : 
 ; A 9 O > C : 9 : 
 D 8 :O 7 9 9 : > Q 7 @ 8 > � 8 B I : : 8 9 : C O 8 9 : @ 7 > 8 C = < : 9 � : 
 I 7 < 
 : 9 C : 
 I F B D : 9 E � 7 C 9 8 = < > 7 A I � 8 P
 : O > : 
 � 9 : 
 D 8 : M J Q L � @ ; A B C @ : C C A 9 D M : 
 A < > L 6 7 J A Q : 9 � : > @ 7 9 7 A I : 8 9 � H : 9 >: 8 9 : 9 � B A C > : 
 7 B D F 
 8 > < @ A C 7 9 E � : 
 7 B B : � ; A 
 8 9 I F 
 @ 7 > 8 F 9 : 9 J A J Q : 8 � C : A � F > : 8 B P= < : 9 h ^ � : > C _ i J A C 7 @ @ : 9 I 7 C C > L . 8 : D : 9 � 8 : C : M : 8 � : 9 � : > C 8 9 : 8 9 : 
 � M : 9 : @ 8 > � : 




� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � & !J P � = < C : E C F C 8 9 � I F B D : 9 � : � 8 9 O : B : 
 O B �7 
 > $

� 	

 �� � � �� 


����N : > f
����N : > K �J P � = < C : h � 
 � � i

6 8 : � M Q : 8 = < A 9 D � : C � 8 9 O : B C � � H F 9 � 8 C > F G : 9 C 8 = < > B 8 = < : 8 9 - 7 j I �A 
 � 8 : H F @� < F > F 9 I F 
 > D : > 
 7 D : 9 : � 9 : 
 D 8 : L � C D 8 B > 8 @ � # 1 & $ ( � ( % + � $


 � S 
 � � � � 	 � � � �	 � � � � � 	 � � � � � 	 � � � 
g �A 
 � 8 : D : C A = < > : � 9 : 
 D 8 : 8 @ � ) * � + $ � 0 � � % ( � ( % + � � : 
 � 9 9 8 < 8 B 7 > 8 F 9 D 8 B > M : 8 � : 
 P9 7 = < B �7 C C 8 D A 9 D � : 
 � B : O > 
 F 9 : 9 @ 7 C C : � & ! � $


 � 	 S  
 �� � � � K 
 � � � 
 �
- 8 > � 8 B I : � 8 : C : 
 � : J 8 : < A 9 D O 7 9 9 7 A = < � 7 C � : 
 < �7 B > 9 8 C J Q 8 C = < : 9 � < F > F 9 : 9 : 
 D 8 :
 � A 9 � � : 
 � 9 : 
 D 8 : A @ � 8 : C 8 = < � 8 : � = < Q : 
 ; A 9 O > C : 9 : 
 D 8 : H : 
 
 8 9 D : 
 > 7 9 D : D : M : 9Q : 
 � : 9 L � : > J > @ 7 9 
 � 	 � � 
 S 
 � � � ] 9 � : > C 8 = < $


 � S � 
 � h � 
 i �K 
 � � �
� F Q 8 
 � : > Q 7 : 8 9 0 0  : � � � � � < F > F 9 M : 8 
 � � � S f � f  : � � 8 : � = < Q : 
 ; A 9 O > PC : 9 : 
 D 8 : A @ + � .  : � H : 
 
 8 9 D : 
 9 L � : = < 9 8 C = < 7 A C D : � 
 �A = O > I F B D > � 8 : � : B 7 > 8 F 9
� 
 l 
 � � 7 
 7 A C E � 7 j � 8 : . F 
 : 9 > J > 
 7 9 C I F 
 @ 7 > 8 F 9 
 7 A @ P A 9 � J : 8 > 7 
 > 8 D :  F @ P; F 9 : 9 > : 9 h < 8 : 
 $ � @ ; A B C A 9 � � 9 : 
 D 8 : i @ 8 C = < > L6 8 : C : � 9 7 B ? C : H : 
 Q : 9 � : > � 8 : H F @ � 
 F D 
 7 @ @ � � � � - � K L . � � . � J A 
 � : 
 I �A D A 9 DD : C > : B B > : � = < Q : 
 ; A 9 O > C : 9 : 
 D 8 : L 6 7 C F M : 9 M : C = < 
 8 : M : 9 : � : 
 I 7 < 
 : 9 C > : B B > � 7 C� : 
 J C > �A = O � 8 : C : 
 � F A > 8 9 : � 7 
 L � : 
 I : 8 9 : 
 > Q : 
 � : 9 O 7 9 9 � 8 : � � � P � < F > F 9 � : PO F 9 C > 
 A O > 8 F 9 I �A 
 � : 9 g 7 B B E � 7 j � 8 : � M C > 
 7 < B A 9 D 9 8 = < > : t 7 O > 8 9 � 8 = < > A 9 D � : 
� > 
 7 < B 7 = < C : : 
 I F B D > L � 9 � 8 : C : @ g 7 B B O 7 9 9 � 7 C � < F > F 9 8 @ 6 : > : O > F 
 9 7 = < D : Q 8 : C : 9Q : 
 � : 9 E H F 
 7 B B : @ � : 
 � � � � O F @ @ > < 8 : 
 J A 8 9 g 
 7 D : L � A I � 8 : C : � : 8 C : O �F 9 9 : 9: M : 9 I 7 B B C � 
 : 8 D 9 8 C C : @ 8 > @ : < 
 : 
 : 9 � � � P � < F > F 9 : 9 8 � : 9 > 8 ] J 8 : 
 > Q : 
 � : 9 E I �A 
 � 8 :F M 8 D : � : = < 9 A 9 D : 9 : M : 9 I 7 B B C @ F � 8 ] J 8 : 
 > Q : 
 � : 9 @ �A C C : 9 L g 7 B B C � 8 : C : - : < 
 ; < F P> F 9 7 M C > 
 7 < B A 9 D N : � F = < : 9 > B 7 9 D � : 
 � > 
 7 < B 
 �F < 
 : : 
 I F B D > E A 9 � � 8 : � < F > F 9 : 9 9 8 = < >
� : > : O > 8 : 
 > Q : 
 � : 9 O �F 9 9 : 9 E O F @ @ > : C J A g : < B 8 � : 9 > 8 ] J 8 : 
 A 9 D : 9 L 6 7 C � � � � - � P� : 
 I 7 < 
 : 9 
 : O F 9 C > 
 A 8 : 
 > 8 9 � 8 : C : @ g 7 B B : 8 9 � � � P � < F > F 9 @ 8 > : 8 9 : 
 � 9 : 
 D 8 : E � 8 :
� : 
 � '� + $ + � � � : 
 8 9 ; F C 8 > 8 H : 
 A 9 � 9 : D 7 > 8 H : 
 J P � 8 = < > A 9 D 7 M D : C > 
 7 < B > : 9 � 9 : 
 D 8 :: 9 > C ; 
 8 = < > L



� � � � � � � �

� � � � 	 
 � � � � 
 � � �

g F 
 @ 7 B O 7 9 9 � 8 : � : C C A 9 D : 8 9 : 
 � M C : 
 H 7 M B : 9 
 7 B C � � � � � � � � � � � � � � � $
� � 
 � � � � �   � ! � � � � � " # � 
 $ � !

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


 � � � � � � 0 * / � � � ' � % 1 2 3 4 ( , 5 �  $ � � 
 * � � � � 
 $ # � 
 � � � � � � 5 �* � 6 � 7 � � $ � � � �  
� �  + * � �  � � � � 
 � �   � � � � � 8 �� � � � . / � � � � 
 9 � *   � � 
 � � � � � � 2 � � / * � � � : � � � � �  ;< � � 7 $ � � � $ � 
 � * � � � '  � � , = � �  ( ,� � � � � , � , > � $ # * � � � � � 8 * / � � % � � 
 � �   � � � � � � � � > � ? � � � ; $ � � = � � ,

1-T

0

5000

10000

15000

20000

25000

30000

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

� � � � � � � � � � , > @ � � � � 
 � � � 
 $ �  5 �  $ � � 
 * � �

� � � �  � 
 � 
 A . / 
 � � � # � �  � @
B % ) C � � 1 � C D ' � ( 1 � E % F E % G H � ! C

I .



� � � � � � � � � � � � � � � � � � � I >

- � 6 � � � 
 $ � * � � � � � 5 �* � 6 � 7 � � $  + � � 7 $ � � � � � � � 
 � � 
 $ � � � � � � # � � + � � � $ 	
� ' E % ( ) C � 
 � � C D ' 
 ( 
 E % ! C

 � � � # � � � $ � * � + �� 
 B % � � � � �  � 
 � . 7 @ B % ) � ' E % G H ( � � ' E % ( 	 � 8 # ,
B % ) � � � � �

� � � E � �
� E

' I , > (

- *  � � 
 . / � � � = � � � 
 � � $ � � � 
 � � � 
 $ � 5 �  $ � � 
 * � � � � � + � 
 $ * �  � � � � � �   � � � � �  � � $ � � 
 * � � � � @ B %
� E % ) � ' E % G H ( � � ' E % (

E % G H � E % � � �
� E

5 �  $ � � 
 * � � � � 
 $ # � 
 � * �  � � � � � 
 � � * $ � � � 5 �* � 6 � 7 � � $ ' � 8 # , � � � � � : � 
 � � $ � � � � � 
 � � 
 ;
7 � � �  � � � 
  . / � � $ $ � � E ( ,

� � � � � � � � � ! � � � � � � �
� � � � �  � � 
 � � � � $ � � � � = �  $ � � � � � � � � 
 � # * / 
 � � � 5 �* � 6 � 7 � � $  � � 
 $ � � � � � � � � " � � 
 �� . 7 ;
 � . / $ � � � � 	 � * " < � � � � � " * � � * 
 * $ � 
 � � 
 � � � � � . / � � � ! ��  � � � ' � �   � � � � � � E % � � 

� � � � 
 / * � � � � � �  " � / � � 
  ( � � � � � � 
 � � 8 $ � � 7 8 � � $ * � 8 ' � * / 
  . / � � � � � . / 7 � � $ � *  � 
 ;� � � � �  
 % 8 � � �   � � 7 � � � � � 
 * �  � � �  ( � �  � $ 8 $ , � � $ * � � � 
 � � � � 
 $ � � # � 
 � � � 

- � $ � 7 $ � 
 � � � � 
 � � � � � � � " + � / � � 
 � * . / � � 	 � * � . / � * � < � � � . / * � . / � * 
 � � . / $  
 � � �  $ 
 � � 
 � � , - � 
 � 
  $ � � : � 7 $ � � # � 
 7 $ 	 � * " � �   � � � � � � � � � � � � $ �  . / � � � 
 � � � ;
� �   � � � � � � � � � � � � � � � � � � � 
  . / � � � � � � = � �  � � 
 $ � � � $ # � 
 � � � 	 # � / � � � � � � � � � �
� � � � � . / � - � $ � 7 $ � 
 * 7 8 � � $ * � 8 � � � � � 8 * / � � � 
 � � � $ 
 �* � � � � 
 
 � � � � 
 $ � I > �

� � # $ % & � ' ( )
- � �  � � : � 7 $ � 7 *� � � � � � � 
 . / � � � � � � � � 6 7 * $ � � � � � 
 + � � � . / � � � ' I , > ( � * 
 � �  $ � � � $
# � 
 � � � 	 � � � � * � * �  " * � $ � � � � � 
 � � 
 $ � � � � � � , -, � � � 8 � � . / � � $ @

B % ) � � . / 0
� . � 1

� % ' E ( � �
� E � E 2 3 % ' I , 4 (

� � $ @ � % ' E ( � � 
 � * / 
  . / � � � � � . / 7 � � $ 	 � * " � 
 � � � � �  � � $ # * / 
 � � � � 
 $ E � � � ; $ � �
= � � � � � �   � � # � 
 � 	 � � � 3 % � � 
  $ * $ �  $ �  . / � � " � � 7 $ � * $ � � � � � � ; $ � � = � � , 5 ** � 6 �
�  $ � � 5 � . / � � � 
 � � � �  � � 
 � � � � $ � � # � � 5 � 6 � � � - * $ � � � � � � �  � � 
 � " 	 � * " � � 

 �  $ � � * $ �  . / � " � / � � 
 � � � � � � � 
 $ ' � � # � / � � � �  � � �   * � � + *� 
 � � � 5 � 6 4 - * $ � �� � � � �  . / 
 ** � 7 $ # � 
 � � � � � " ( ,
- � � 7 � $ � � 
 * $ � � � � � 
 � ** � + $ *� � � 
 � � � � �  * � $ � � = � 
 � � . / � *� � � � . / � 
 � � " # � 
 $ � ' � 7 � � � ;
� * $ �  . / 8 � � ** � � � � . / � 
 = � 
 � � . / � ( 	 � � � + � 
 � * � 7 * � � � � � " � � 7 $ � � � � % ' E ( * �  � * $ 
 �  
� � $ � �  7 
 � $ � � A � * � $ � � � � � �  8 � � � � 7 � � $ � � � � � 
 � � . / � � 0 � � � � � � � � �  � E � � 
 � �  $ � � � $



I 4 � � � � � � � � � � � � � � � � � � � � � 	 �
# � 
 � � � , � � � � 
 * 7 $ �  . / �  � � 
 + * / 
 � � 8 � 
 � 
 � � $ $ � � � � � � 
 � � E � �  7 
 � $ �  � � 
 $ � �" � � 7 $ � � � � % ' E ( � �  $ � / $ � * 
 � � 	 � � � � $ � 
 * 
 � � � 
 � � � � �   � � � $ � � � � � � � 6 � � � 
 $ � �
E ; � � 
 $ �E 8 � � � � � 
 � � 
 � � 	 � � � � � � � A � � � � * $ � � � � � 
 - � $ � 7 $ � 
 � : � 7 $ � * � +  � � * � 8 � ;# � � � � � , " � � � � $ � *  � � 7 � �  $ 
 � 7 $ � � �  � 
 � � 
 * � � 	 � *  * � . / 8 � 
 = � / * � � � � � � � � 

- * $ � � � � 
 # � � � � $ # � 
 � 	 � � � � �  � � � * 7 8 � � $ � � 
 $ � � � � � $ � 
 * 
 � � � � � � � � � 8 * / � � � �

 � 
 � � � � �   � � � � � ; $ � � = � � 	  � �  $ � % ' �E ( ) �- , � � + � � �  � � � �  � 7 * � � � 
 � � 8 � ;
� � � � � � � � 7 � $ � � 
 * � � � � � . / � � � ' 4 ( � � � *�  $ # � 
 � � � 	 # � � � � � � * � � � � � � � � � � < � � � . / � � �
� � � � 
 �  . / � A $ * � � � � $ ** $ � � 
 � � � �  $ � I 4 � ,

� � � � � � $ % � � � � � � � � � � �
� �  � � �  � � + 
 � � � �  $ � � � � � 
 � 
 � � $ � $ �  � � 
 + * / 
 � � 8 � 
 - * $ � � 7 � 
 
 � 7 $ � 
 � � �  � � ,� " * 7 $ � 
 � � $ / � � � � 	 � � � � � 
 � � � � � � �   � � � � � 
 $ � � � � � � = � � # � �  � � � $ � � � � � 
 / ** � $ ;
� �  * �  � � � � 
 � � 
 $ � � � � � * 7 8 � � $ � � 
 $ � � � � � $ � 
 * 
 � � � � � $ � � � � 8 � � 
 $ # � 
 � @

� � � � � �% ) B % � � � ' �E (
B %
� � / � �

' I , � (

� � $ @ � � ' E ( ) � � � �

� E
	 � � � � 
 � � 
 $ � � � 
 $ � � � � � �

B %
� � / � � ) � � . / 0

� . � 1
� % ' E ( � � ' E (

� E 	 * 7 8 � � $ � � 
 $ �  � � � $ � 
 * 
 � �
- � �  � = � 8 � � / � � � �  $ < � � � . / � � 
 � � $ � 
 � �  $ � � � $ � = � � � � � � � � � �  � � � � � � � , � �  ;
� * � �  � � � 7 $ 8 � 
 5 � 
 � � � $ � � � � � �  � 
 � ** / � 
 � � � �  $ + � � � . / � � � ' I , 4 ( , A � $ 8 $ � � # � 

� � 
 * � � 
  � . / $ / * � � � 
 � ' E ( ) , -, � ' � �  � . / $ � � � 
 $ � � � � � � ( 	  � 7 * � � ' I , 4 ( # � � + � � � $
� � � �  . / 
 � � � � � # � 
 � � � @

B % ) � � . / 0
� . � 1

� % ' E ( � ' E (
� � ' E ( � � � ' E (

� E
0 � � � �  $ �  � ' E ( ! � � ' E ( * �  � � � 7 � $ � � 
 * � / � 
 * �  8 � 8 � � / � � 	 � � � � � $ � 
 8 # � � = � ;� � � � � � � � � �  $ � � �  8 � � **   � � @ � 
  $ � �  + * � �  � % ' E ( � � �E ) � � G � � � �"  . / � * � �  $ ' #)
� � $ � 
 � � ! *�  � � � ( 	 � � � 
 8 # � � $ � �  # � � � � � � � 
 � ** / � � � � �E + *� 
 � � � $ � � $ � � � $ � �
� ' E ( ! � � ' E ( � % & ' ( ) * � � � $ ' #) / � / � * � � 
 � � �  $ � � � � � � 8 # �  . / � � - * $ � � � � � � � � ;$ � 
 * 
 � � ( , " * � �  � � � � �  $ � �  � � � � � � �  � 
 = � � � � � � � � � � � 
 + *� � � $ �  $ � � # � � � $ � * �
 � � � $ � � � � �  � 
 � . 7 @

B % � � ' �E (
� � ' �E ( � � . / 0

� . � 1
� % ' E ( � � ' E (

� E
- � �  �  7 � $ � � 
 * � � 
 7 � � � � � # � 
 < � � � . / * �  * 7 8 � � $ � � 
 $ �  � � � $ � 
 * 
 � � # � � � � 
 	 � � �
� * . / � ' �E ( * � + � � � *�  $ � 
 � � � $  � . / � � 
 � �  � 
 � . 7 ' � ( @

� ' �E ( � B % � � � ' �E (
+ � % ' E ( � � ' E (

� E



� � � � � 	 � � � � 	 � � � � � � � � � 	 � � � � � � � � � � � � � � I �

- * � � � 7 * � � � � 
 . / � � � � * / � � � � �  = � � � � �  � *  � � � 
 / * � � � � 
 � � ! *�  � � � � � 
 � � " ;
* � � * 
 * $ � 
 � � � � $ � � � � 
  $ � = � � � � � � � � � � 6 
 � � 8 � � � � � � 
 � 
 8 # � � � � � # � 
 � � � , 7 �� � �  � � " * � � 7 � 
 
 � � � � 
 $ � * � � � $ � � 
 " * 7 $ � 
 � � $ / � � � � � � � � � � . / * � + � � � � : � 7 $ � � � ;
� � . / � 
 � 7 8 � � $ * � 8 , � * � � � * . / $ � 8 � � � � 	 � * " � � � � 7 8 � � $ * � 8 7 � 
 
 � 7 $ � 
 � � $ � � 
" * 7 $ � 
 � � $ / � � � � � � � � 
 * � � � � � � � � � � � � � 
 $ � � � � � � � � * � / ** � � � � �  $ 	 # � / � � � � � � �� � 
 � � 
  � . / � � 
 - * $ � � 7 � 
 
 � 7 $ � 
 + *� 
 � � � � � . / � � � ! *�  � � � � � $ � � 
  � � � � � � � $ / � ;� � � � � �  �  $ � � * $ �  . / � � � 
  . / � � � � � � 8 � 
 * � � � � � � � � � � � � � 
 $ � � � � � � � � # � 
 7 � �
7 * � � , 7 � � � �  � � " * � � 7 *� � � � � � � � " � / � � 
 * �  � � � � . / $ � � $ � 
  . / ** $ 8 $ # � 
 � � � � I � � ,

� � � � ' � � � ( ' ( ) � � � 	 � 
 
 ' ( ) � ( � � � � � ( � � ( 


 � * �  
 � � . / � � � � A $ * $ �  $ � 7 � � = � 
 � � . / � � 
 � � � � 
 0 ** / � 
 * $ � � 8 � � 
 
 � � . / � � 7 *� � � � �� # � � $ � � = � �  � 
 + � 
 � � 
 � � . /  � � � , 7 �  � � . / � � " ** � � � � �  $ �  � � . / $ � � � � � � $ � � 	 # � � . / � �� � 
 $ � � 
 � �  8 �   � � � � � �   � � � 8 � � � � 
 � � � $ # � 
 � � I I � , 7 � � � 
 � � � � � # � 
 � � � � = � � ;
� � $ $ � E 
 ) E % 2 � E ! 4 � � # ** / � $ 	 � � � 
 � � 
 � � # � . / $ � $ � � � $ $ � � # � 
 $ 	 � � � � �  � 
 � . 7� � 
 " � 
 � @

�E ) + E � � ' E (
� E+ � ' E (

� E
- � � 7 � $ � � 
 * $ � � � � 
  $ 
 � . 7 $  � . / / � � 
 *� � � 
 � � � = � � � 
 � � 8 � � 	 � � � � � � " � � 7 $ � � � � ' E (
�  $ � � � � �  � . / $ � � � 
 $ � � � � � � 	 � � � � � 7 � � * � + * � � � � � � . / � � 
 � � � �   � � � � 5 ** � 6 � 7 � � $  ;� � . / $ � �  $ , � * $  ** . / � � . /  � � � � � � � � � �  � 
 *� . 7 � � � . / $ 7 � 
 
 � 7 $ 	 � � � � � " * � � � # � � ;$ � 
 = � �  7 *� � � � � � * � � 
 . /  �  $ � � * $ �  . / � � � # � � . / � � � � � � � 
 � 
  * . / $ # � 
 � � � � I I � ,
- � �  � � � � $ � * 
 * � 	 � * " � � 
 � 
 # * 
 $ � � �  # � 
 $ � � 
 � �   � � � � � 7 � $ � 
 � * � � � E % F E % G H �� � 
 . / � � � � � $ $ � � # � 
 $ *� � � 
 � � � " � � 7 $ � � �  # � 
 $ � @


 � � � � � � � � � ) >
� E

� � � � �
� �

� ' E (
� E

� � � � � � � �  $ 	 � � �  � � � $ � � 
 E ; � � 
 $ � � = � � * �  � � 8 � � . / � � $ # � 
 � � � � � " 	 + *� 
 � � �� ' E ( ) 
 � � � � � � � � � � � � $ , - *  � � # � . / $ � $ � � � $ $ � � / � � � � � � � � � $ $ � � $ *� � � 
 � � � ; � � 
 $ � 	 � � � � � � + � 
 $ � � � � 7 � � � � � * � # � � . / � � � � � 
 � � � � �   � , 5 � � � � � � . / � � " * � � �
� � � � 
 � � � � * 
 � � " � � 7 $ � � � � ' E ( � � � + � 
 $ * � . / � *  = � � 8 � � $ 
 � � � � � 
 � . / $ � � � � � � 
 $ ,
- � � + *� $ � � � 
 � � � � * 
 � � � � � 
 �  � � * $ � � � �  $  � � � $ � � 
 � * "  $ * � � � $ � � � � � �� # � � $ � � � � 8 # , � � � � � � � = � �  � �  � 
 � . / � � # � 
 � , " * � �  �  * �  � � � � � � � � � � � * � � * / � �*� � � 
 � � � � �  � . / $ � � � 
 $ � � � � � � � � � $ 	 7 * � � � � �  � 8 � � � � � 
 � �   � 
 � � 6 � * 8 � � 
 � � � � � 

- * $ � � � � � 7 $ � � � � 
 � " � � = � �  � � 
 # � � � � $ # � 
 � � � ,
� � � � � � � + * . / � 
 � � � $ / � � � � �  $ � / $ � * 
 � � � � � � � � � � � * � � * / � � ' � $ # * � *  � � � $ �

 * 
 � � ( � �  � � � � � = � � � � � � � * 
 8 �  $ � � � � � , 7 � " * � � � � � � �  � � 
 � � � � . /  � � 
  � � � + *� � � $ � �
5 �  $ � � 
 * � � � �  $ � � � � * / � � �  � � $ � � * � � �  ; � � 
 $ �  � * � � � 
 
 � � � � * � $ ,



� � � � � � � �

� � � � � � � � � � � � � 
 � � �

� � � � � 
 � * � � * � � � � $ � $ �  $ � � � � � 
 � � $ # � . 7 � � � � � �  - � 5 6 5 7 H - � $ � 7 $ � 
  * � + � � �
� � � � . / � � � � � � $ � 6 7 * $ � � � � � � � �  � � � � 
 � 
 A . / # � 
 � � � 7 $ � � � � � $ # � 
 � � � , - �  # � � $ � 
 � �
� � � $ � $ � � 
 - � $ � 7 $ � 
 � � � / � / � � 
 � � � � � � �  � � � * � � A � � 
 * � ! *�  � � �  � # � � � 
 ** 8 �  � � � 
 ;$ �  � � + � 
 � * $ � � � ,
- � 5 6 5 7 �  $ � � � 8 � � � � � 
 �  . / � 
 - � $ � 7 $ � 
 	 � � 
 + *  $ � � � � �  * � $ � � � * � � # � � 7 � � ;
� � 
 � � . / * � � � . 7 $ , 7 � - � 5 6 5 7 9 � � 
 � � � * $ � �  �  $ � � # � �  $ � � � 8 ; � . /  � � � $ � * � �� � 
 A $ 
 * / � 
 *� / 
 � � � � � � 7 $ 
 � � � � . / $ � � � 	 � � �  ; � . /  � 8 � � 5 � 6 � � $ $ � � � � � 7 $ 	 � � �� � � � ; � . /  �  � � 7 
 � . / $ � * . / � � � � , - � 
 6 � � * 
 # � � 7 � � 8 � 
 8 ; � . /  � # � 
 � � � $ �
� � 8 � � . / � � $ 	 � � � � � 
 � 8 � � � $ / * � # � � 7 � � � � � � � 8 ; � . /  � � � $ � ,
� * � � � $ � 
  . / � � � � $ 8 # �  . / � � � � � 0 � � $ 
 * � � � 
 � � . / ' = * 
 
 � � 	 > I � � 
 � 
 I � � ( ( 	 � � �� � � � � � 7 * � � � � ' " � 
 # * 
 � ( , � � � � � � � � � 	 , > �  $ � � � �  . / � � * $ �  . / � - * 
  $ � � � � � �� � 
 � � � 8 � � � � � 9 � � � � � � � $ � � , - � �  � 7 *� � � � �  � � � � � � � � * . / � / 
 � 
 5 * � � $ + � � 7 $ � � �
' A � � 
 � �   � � � 	 � � � 
 � � � � �   � � � � � � 
 � � � � . / � � � � � � $ � 6 * 7 $ � � � ( 7 � *   � 6 8 � � 
 $ # � 
 ;� � � , 7 � " � � � � � � � � # � 
 � � � � � � # � . / $ � �  $ � � 9 � � � � � � � $ � � 7 � 
 8 � �  . / 
 � � � � � ,+ � � * � � 
 � 7 � + � 
 � * $ � � � � �  � � � � � � � � + � 
 � � 8 � � � I 
 � � � � � I � � 8 � � � $ � � / � � � ,

� � � 
 � ' � � � � � ( 
 � � ' � � � � (
- � � + � � � � � � � � 9 � � � � � � � $ � � � � 6 � � � �  � . / * � � � � � � � 
 / * � � � � 
 A � � � � � � � � � 	 � �
* �  � � 
 � � � � � 7 � � � � � � * � � � � 
 � � � � . / � � � � > 	 4 � �  $ * 
 7 � � � * � � � $ + � � � * � + � � �7 � � � �   . / � � � " � � 8 � 7 *� � � � � ,  � � � $ $ � � � * 
 � � A $ 
 * / � 
 � / 
 � ** / � � � 6 � � � $  � . / � � 


� � � � � � � � � � � � � � � � � � � - � �  � 
 A � � � 8 � � � � � $ � 7 $ � 
 8 � 
 � � 
 $ �  � �  $ � � � � � �
�  $  � � $ 7 � � � $ 
 � � � � * / � � � �  - � 5 6 5 7 - � $ � 7 $ � 
   $ ** � � � � � � 
 � �   � 
 $ # � 
 ;� � � , - � 
 � 
  � 
 *� � � � � . / � A $ 
 � � + � � � � $ � 7 $ � 
 	 � � 
 � � � � � � � . / � � � � � � ; � �  � �  �
� �  $ * $ $ � $ � 	 / * $  � . / � � 
 . / � 
  � $ 8 � � � � � � � � 
 � �   � 
 � � � � � � 9 � � � � � � � ;$ � � 8 � � � � � � 7 �  $ 
 � � � � $ � 
 � � � � � � �  � � � * � � 
 A � � 
 * � ! *�  � � � � �  8 � � � � � �

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



����
�� 	����� ����	� ��� �

I	

DELPHI
Vertex Detector

Inner Detector

Time Projection Chamber

Small Angle Tile Calorimeter

Very Small Angle Tagger

Beam Pipe

Quadrupole

Barrel RICH

Outer Detector

High Density Projection Chamber

Superconducting Coil

Scintillators

Barrel Hadron Calorimeter

Barrel Muon ChambersForward Chamber A

Forward RICH

Forward Chamber B

Forward EM Calorimeter

Forward Hadron Calorimeter

Forward Hodoscope

Forward Muon Chambers

Surround Muon Chambers

���������	,>@ A./ ��* $� ./ �-* 
 $������� �
- �5 65 7- �$�7 $� 
 



I 
 � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � 7 � � � � � 4 	 � � � $ # � . 7 � � $ , - � � � � ! *�  � � � � � $ 
 ** � $ � , 
 � � � � � � � � �8 # �  . / � � � � �  � � � � � � 8 ; � � . / $ � � � , 7 / �  . / � � �   $  � . / � � 


� � � � � � � � � � � � � � � � � � * � 	 � � 
 * �  � � � � 
 � � $ 7 * � � � 
 � � � � � � � 
 * � " � �
� � � � � � � � � � 
 � � � � 
  . / � . / $ � �  $ � / $ , = � � � * � � � � 8 # �  . / � � > 4 � � � 4 � . �# � 
 � � � 
 6 � � * 
 # � � 7 � � � � � � � > � � * � � � � � . 7 $ , - � 
 7 - � � 
 � �   � 
 $ � � �
0 # � �  � � 
 * � ! *�  � � � � � � � � � � $ * � . / * �   . / � � � � � 
 � 
 � � � � 
 , - � � # � . / $ � �  $ �
� � � � 
 *� " $ � A � � 
 7 * � � � 
 � � � - � 5 6 5 7 �  $ < � � � . / � � �

� � 	 
 � � � � � � � � 	 � � 
 � � 
 � � � � � � 
 � , A � � / * $ � � � � 5 ** � � � � � � � � � . �
� � � �  $ � � A $ 
 * / � 
 � . / $ � � � � � 8 # � � 5 ** � + $ � � � � $ � � � $ , - � 
 � *  � � * � � � � " � � ;
 * � � �  � � $ 
 ** � $ > 4 � . � , - � � * � � � 
 A � � 
 � � 
 . / 7 � � �  * $ � � � + 
 � � � � # � 
 � � � �
� � � 7 $ 
 � � � � � 
 � + $ � � � � 8 ; � � . / $ � � � � * . / * � " � � 	 # � � � � � *  � * � � � $ + � � � + � 7 � ;
 � � 
 � � � # � 
 7 $ , - � � � � � � � * $ $ � � � � 
 � 6 
 � �  $ � / � � * �  
 � ; A � 7 $ � 
 � � 	 � � �
� � $ < � > � 4 A � � � * � � 
 ** / $ � � � � � > 
 � � 7 � � 8 � � $ 
 �  . / � � 9 
 � �  � � * � � � � 
 � � � ;$ � � 9 * $ / � � � �  $ 
 � � + � � * �  � �  $ * $ $ � $  � � � , - � 
 * � + � � �  � � � �  � � � # � � � � � �5 * � � � �   . / # � 
 � � � 7 $ � 
 � � � $ � � � � � 9 � � 
 � � � * $ � 	 � � � 8 7 � + � 
 � * $ � � � # � 
 �
* �  � � 
 - 
 � + $ 8 � � $ � �  $ � � � $ , � * � � � # � � � $ � � � � � � ! *�  � � � � � � 4 	 � � �
� � � � � � � � � � � � � � 8 ; � � . / $ � � � , � � � � � � 6 
 + � � � $ * �  A � � 
 � � � � � �
9 � � � � � � � $ � ' � * 8 # �  . / � � � � 6 � � � $  � . / * � � � 
 � � � �  � � 
 = * 
 
 � � � � . / ( � � 


� � � � � � � � � � � � � � � � � � * � 	 � � 
 � � � � � 
 * � � * � � � � �  $ * � � � � � 4 � � . � � � �� � � � 5 ** � � � � � � I � � . � / * $ , - � �  � + *� � ! * � � � � - 
 � + $ 7 * � � � 
 7 * � � � � � 7 � ;
� � �  � �   � � � / � . / � � � 
 � � $ �  . / � 
 A � � 
 � �  $ * 
 7 � � 
 � �   � 
 � , A . / � � � " � � . / � �  ;
 � � � � � � 
 # ** 
 $  � � 
 � � . / � � � - 
 � + $ 7 * � � � 
 �

� � � � � � � � 
 � � 
 � � � � � � 
 � � � 
 � � 	 � � � � � � � � � � � � �  $ * � � � � � 8 ) > 
 � . � 	
� 8 # , 8 ) 4 � 	 . � � � � $ � � 
 $  � � � , A � � � � . 7 � � � � � � � 6 � � * 
 # � � 7 � � � � 
 � � . / � � �
. * , > > � 
 � 
 � 	 � * � , *� / � � � . / # � � � � 
 � - � � � � � �  � � � � � � 
 � � 
 � �   � 
 � � �
� � 
 7 � � � �  * � ! *�  � � � � � = � 
 � � . / � � 4 � � 	 � � $ � 
 / * � � � * � � �  � � �  � � � � �
� � � 8 � � � � A � � 
 � � � � � � � 9 � � � � � � � $ � � ,

� � � � � 
 � � 
 � � � � � � � � � � � � � � � 
 � " *� 
 � � � � * . / # � �  � � � � � � ;
� � � � � 6 � � � �  � . / 8 # � � 5 * � � � - 
 � + $ 7 * � � � 
 � � � � � � � � 
 � � . / � �  5 � 
 ,
� � � � 5 * � � � � �  � 
 8 � � $ 
 * � � � � � � � 7 * � � � 
 ' �  = ( / * $ � 
 � � � � � � � � 	 � � ��  # � 
 � � � � � � � ! *�  � � � � � � I � � � � � � � � � 4 	 � � � � 8 ; � � . / $ � � � � 
 8 � � � $ ,7 � � � 
 # ** 
 $  � � 
 � � . /  � � � � � � � + * � �  8 # � � 5 * � � � - 
 � + $ 7 * � � � 
 � 	 � � � � � � � � �
� � ! *�  � � � � � � > � � � 
 � *� � � � . / � � , A � � $ > � � I � � 6 � � � $  � . / � � � � 8 �  ** $ 8 � � ;
. / � � � � � � 
 � + $ 7 * � � � 
 � � = � 
 � � . / 8 # �  . / � � 0 � � $ 
 * � $ � � � � � � � � � 7 * � � � �
' A � 
 	 A � 
 
 � � � � � � � � 
 / * � � � 
  ( ,

� � # � ( � � ) � � � � 
 
 ' ( )
� � 	  � � � � � 	 � ! � � � � � � � 	 � � 
 � � 
 � � � � � � 
 � � �  � � � 7 $ 
 � � * � � � $ �  . / �  9 * � � 
 � � � $ � 
 � � 6 � � � $  � . / 8 # �  . / � � � - � � � A � � � � � � � 5 6 
 , - � � � � 
 # � � ;



� � � � � � � � � � � � � � � � � � � � � � � � � � I �

� � � � � �  0 � � $ � 
 � < � 7 $ � � �  � 
 � � 8 � �  � � � � � � � A * � � � � � � 7 * � � 
 � � � $ � 
 � 
 � * � � $
� � � � � 
 � � � � � � �  � � � * � � A . / * � � 
 
 � 7 � �  $ 
 � 7 $ � � � , 7 � � � 
 # ** 
 $  � � 
 � � . / *� � � 
 ;
� � . 7 $ � *  

� � � � � � � � � � � � � � � 
 �  � � � 	 � 
 � � � � 	 
 � � � � � � � � 
 � � � � � � � � � 7 � � � � ;
 � � . / � � � > > � 
 � 
 � 
 * 	 � , �  � �  $ � / $ * �  	 % � " � 
 � " � � = � � � � � **  � 
 � ,
- *  

� � � � � � � 
 � � � � 	 
 � � � � � � � 
 � �  $ � � A * � � � � � � � * � # � �  � * �  � �  � � � � * $ ;$ � � ' * �  � �  � 
 � � 
 � * $ � 
 � * � ( � � � 6 
 � � � 
 $ � � � * � 7 * � � � 
 � 7 � �  $ 
 � � � 
 $ ,

� � � � � � & � � � ( � � � ( � � � � % � � � (
� � � � � � � � / � � 
 � 
 # ** / � $ � � 9 � � � � � � � $ � � 	 � � � � $ � � � 6 � �  / *� / � � � � � � 
 � �  � �  �
� � 
 � 6 
 A � � � * � � 
 ** / $ � � � � � + * � �  � � 
 � � � � . / � � � � � � $ � 6 7 * $ � � � 	 � � � � �  � � � � � = � ;
 $ � � � � � � � � 
  � � 8 � 6  . / � � 7 � � �  * $ � � � � �  $ * $ $ � $ , A � � �  $ � � 
  $ ** � � � � . / � � � + � 
 � * � . /
� � � 9 * � � 
 � � � $ � 
 � � �  � � 8 *� � � � . / � 7 � + � 
 � * $ � � � � � ,

� � 	 �  � 
 �  	 �  
 � � � � � 	 � 
 � � � � � � � � � � � � 
 � � � � � 
 � � 0 # �  . / � �
� 6 
 � � � � - � � � � � � � �  $ � � 
 = * 
 
 � � � � . / ' = � 7 
 5 ( , = � � � - � 
 . / � * � � � � ;
� * � � � � 
 � � � � . / � � � � 
 . /  � � � � � + *  ; � � � " � *�   � � 7 � � $  
 * � � * $ � 
 # � 
 � 
 / � 
 � � ;
7 � �  $ 
 * / � � � � � 
 8 � � � $ 	 � � � � � � � � � 
 - 
 � + $ 7 * � � � 
 � � $ � / � $ � � � � �  � � 
 � * 
 � �+ *  8 �  * $ 8 � * . / � � # � �  � � # � 
 � � � 7 * � � , � �  � � 
 = �  $ � � � � � � � �  
 / � ;
 � � 7 � � # � � 7 � �  ' � , / , � �  � � � 7 � �  � � $ � 
 � � � � *  5 � . / $ � � � $ $ � � 
 $ # � 
 � � (
8 �  * � � � � � � $ � � � � 
 7 � � � �  � �   � � � � � 
 A � � 
 7 * � � * � + � � � � � � � . / � � � *  ;
 � � �  . / � �   � � # � 
 � � � , 7 � � � 
 # ** 
 $  � � 
 � � . / ' 8 # �  . / � � " 
 � � � � " 
 = (
� � 6 � � � �  � . / � � � � + * � �  � � � � * � � � � � � � � � 
 / � 
 � � 7 � � � � $ � 7 $ � 
 � � ,

� � � � � � � ' � 
 � � � � � ' ( ) � � � � % � � (
� �  � � � A � � � � � � � - � $ � 7 $ � �  � � � * � � ' � � / � * $ � � ( 	 8 �  * � � � � � � $ � � � � � ** 8 �  � �7 � + � � � * $ � � � *� � � � � � � � � � � � $ � �  . / � � � � � � � � � � * � � � � 9 � � � � � � � $ � � 	 � � + � � � $ � � $
5 � � + � � �  � � * � �  � � � � � � * � �  - � 5 � � � � I 	 � � � � � � 7 � �  $ � � 7 $ � � � � � � A � � � � �
 � # � � � � � " �  $ � � � � � � � � � �  � *   � � . � � �  ,
7 � � � � � � � �  $ � � A . / � � $ $ # � � � � � A � � �  $ *� . 7 � � � � � � 8 � � � � � - � $ � 7 $ � � 7 � � � � � � � $ � �
� � � � $ � 6 8 � � � $ 	 � � � � � � � �  � 8 � � + �  * � $  � � � 7 � � � � � � � � $ # � � � � � , � �  � � �  � � # � � �
� � �  � . / $ � � � � � � $ �  8 � � � 7 � �  $ � � � � � � � , A . / � � � " � � . / # � � � � � 7 � + � � � * $ � � � � � � � �A � � � � $ � 7 $ � � � � 	 � � � 8 � � *   � � � � � � $ � 6 8 � � � � � � � � � $ � * � � � 	 � � � A � � � � � 8 � � � � � � ;
� � $ , - *  � �  � � $ * $ � � � � � � � � � �  � � 7 � �  $ � � 7 $ � � � # � � � * �   � � , � *  $ � � ; - A � " * � +
� * � � � $ � ** � � � � � � �  � � � . / � � $ ,

� � ) � ) � � � � ) ! � � ) $ �



I � � � � � � � � � � � � � � � � � � � � � � � � � � �
0 � � 6 / �  � 7 * � * � �  �  $ � / $ � � � � � � � � � $ * � � � - � 5 6 5 7 + � � � � � � � $ � � � � � � � ; - A �� � � - * $ � � + � � � * $ 8 � � � � � + *� � � � � 	 � *  � � � . / # � � $ � � � � � � � 7 $ � � � � � � � � � � 8 � � � $ � �
0 � � � � : * � + � � � - * $ � � � � � *� � � � . / $ ,



� � � � � � � �

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

� � � � � $ � � � *� $ � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � �  ! � � " � $ # � � 	 ' # � �+ � � $ � � � A %   � � # � � 
 � �  � � � � � & � � � � � $ � � � � � � $ � 5 �  � � % � � $ *� $ � % � � � � � � � � '
 � � � � � � ( �( � � � ) � � � � � � � � � * � � � $ $ � " � � + ( , ! + ( � � * � 	 " � � & + ( , ! + ( � � * # � 	
� � � � � � - � " � � � � 
 & # � � � �   � � � � � $ � � � $ .

/ � � � � � � � + � � � 5 �  � � % � � $ *� $ �0 1 2 H � 3 4 54 ' � 	 6 $ �0 1 � 3 4 54 ' # � 6 $ �0 1 �
# � � 4 & � 	 7 � & # � # & 	 7 	 & I � 4 � & # 7 # # & I
# � 
 4 & � � 7 � & 4 
 
 & # 7 I & � 4 	 � & # 7 # � & #
# 
 # # � & � � 7 � & � � � & � 7 # & � # 	 � & � 7 I & I
# � 4 # � & # I 7 � & 	 � � & � 7 # & � # � � & I 7 I & I

- � " � � � � 
 & # . 5 �  � � % � � $ *� $ � � � � � � ) � � � � � � � � � * � � � $ $ � � � ! % * � � � � � � � � � � $ � �
8 � � � � � � � � � � � � � � � � � � � � � � $ � � 9 � � � * � � � � � � � : * � � � $ $ � � � � � " � � * � $ & � � � � � � � � �� �  � � � � � $ � � � � $ *� $ � ) � � $ � � � � � 	 � �  � � � � � � � � � � � � � � � � � � � : � � � ) $ � % � ; < = > ? = @ @ = A
/ � � � � � � � ) � � � � � � & � � � : � � � ) $ � % � � � � � % � � � * � � � / � � � � � � � � �  � B C % � � � � � � �  � $ � � '
� � � � � � � $ � � � � *� * ) � � .

� 5 � D $ % � � � * � � / � � � � � � � � �
� E F E 2 / � � � � � � � � �
� 8 � � � 6 � % $ % � / � � � � � � � � �
� : $ � � � � ' + � � � � � : $ � � � � ' � � � � � � * � � � � � � � ) � � �
� G % �  � � * � � : $ � � � � � � �
� � � � � � $ � � � �  *� � � � � / � � � � � � � � �  � $ � � � $ � � 7 : � � � $ � � � � *� * ) $ � � � � � � & - � " � � � � 
 & #
� � $ � �  $  � � 	 � � B � � � � � � % � � � � � � � � � %  � � � $ � � � � $ � � � �  � � � � % � � � * � � � � � � '
) � � � � � � � � � * � � � $ $ � � " � � &

H �



	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � $ � � � * � � � � � $ � � � � * � � � : D � � ' � � � / � � � � � � � � � � � ) $ � % � .

� � � 
 � ' � 
 � & � � � � � (

8 � � : D � � � � � � ) $ � % � � � � � � � C % � � � � � � + � *% � � � � " � $ � � * � $ � $ .
� � 
 � � � � �� � � " % � � � � � � � � � � � � � � � � � � $ �  D � � � � � ' � � � � � + � *% B � � % � � � � � � 9 % � � � � � � � � � � � '
� � � $ � � � $ $ � *� � $ � �    � $ � � � � � * � � � � � 	 � � B � � $ � � � � � " � � � � � � + � � � � � � � C+ � � � � 9 % � � � � � C � * � � $ � � � � � � � � � � % � $ � 
 � � � % : �  � � � $ � % � � � � � � � � $ � � � � * � $
� � � �  � � � � � " � � * � � � � " � � & � � � % " � � � + � � � � � � � $ � � � � *� * ) $ : D � � � � � � � ) % �  � '
� * � � � : $ � � � � � � � � � � � % � � $ � � � " � � �  � � � � � � � � &
� � � � � � � � � � � 
 � � � � 
 � � � � �  � 0 ! 0
�  � 
 � � � � � � � � � � � �� �  �� � � � � " � � � � � G � � $ � � � � � � � � *% � � � � � � $ � � � � $ *� $ � � � � � � � ) $ � � � $ � � : D � � � � &
� � 	 � 	 � � � � � � � � � � � � �
- � D � � * � � � � � � � � C % � � � � $  � � 	 � � B � � � : D � � � � * � $ �  �  $ � �  � � � % � � *� � $ � " � � � � * �
� �  � � � � � � � � � � 	 � � � % � $ � � � � � � � � � � � � � + � � � � � � ) � � $ � � � � � � $ � � � � & 	 " � � � � � "
9 % � 4 � � � � � � - 6 
 � � � � % � � *� � $ � ) �   � � � � � � � � : D � � � � ) % � � $ � � ) $ � % � " � $ � � � � � $ &
� � � � � � � � � � 
 � � � � � � � � 	 � 	 � �  � � � � 	 � 	 � 
 � � � � � � � � � � � � � � � � �
� 	 � � � � �  � � 
 �� � � � � G � � $ � � � � � � % � � � � : D � � � � � � � � � ) � � � *� � � � / � � � � � � � � � � ' : $ � � � � ' + � � % � � �
: $ � � � � ' � � � � � � * � � � � � � � ) � � � $ � � $ � � � � *� * ) � � & / " � � C � � � � � � � � � � / � � � � � � � � � � � �
) % �  � � * � � � : $ � � � � � � � � � � " � � � � � ) % � � $ � � ) $ � % � � � " � $ � % 
 � � &

� � � : D � � � * � � � $ $ � � � � ! % * � � � � � � � � � � $ � � � � � � � � - � " � � � � 
 & 4 � � � �   � � � � � $ � � � $ &

# � � + � � # 
 # + � � # � 4 + � �
D � � + � � � * 4 � 0 � # � � � * 4 � 0 � # � � � * 4 � 0 � # � �

� D � D � # & � � # & � � # & �
: D � � � *� � � � � � � *  � � � *  � � � *  

� 4 � � � � � # 
 � � 4 � � � � � # 
 � � 4 � � � � � # 
 � �
� � � H *  � *  � *  
� 
 # � *  
 *  
 *  

- � " � � � � 
 & 4 . : D � � � * � � � $ $ � � � � ! % * � � � � � � � � � � $ � �



� � � � � � � � � � � � � � � � � � � � � 	 #

� � # � � � � ) ( � 
 
 � & � � � � � (
� � � � � � � � � 	 � � 	 
 � �
 � � � 	 � � 	 � � 
 � � � 	 � 	 � � � � 


� � � : � � � ) $ � % � � D � � � � � � � � / � � � � � � � ) � � � � � � � � � � � � C % � � � � � � + � *% � � � � .

�  � � � � � � � � � � � 	 � � 	 � 	 � �� � � � �� � � � � + � *% B � � � � $ � $ $ � $ � � � �  � $ � � � * � � � � � � � � � � � * � � � � � D $ % � � � * � � � � � � � � � � % '
� � � * � � � / � � � � � � � � � � . � " � � � �  $ � D � � * � � � � � � $ 9 % � � � � � � 9 � � " � � � " $ � � � � % * �
� � � � � � � � � � � � '  � $ � � � � � � � & 8 �  � � � � � � � � � $ � � � � *� * ) $ � � � � � � : * � � � $ $ � � � 8 � � � '6 � % $ % �  � $ � � � � � � � � 
 � ) $ � 9 &
� � � % " � � � + � � � � � C *� � � � � � * � � � � � � $ � � � *� $ � � � * � � � C � � � � % � � � * � � � � C � � � � � � � / � '
� � � � � � � � &
� � � � � � � 	 � 	 � � � � � � � � � � � � � � � � � � � � � � �� � � � � � : * � � � $ $ $ � *� � $ � � � � *% � � � � � � � B � � � � � � � ) � � $ �  � � � � � � � � * � � � � � & � � � � � � '
$ � � � � 9 � � � � � C $ � � 8 � � � D � % $ % � / � � � � � � � � � ' � � � � � � � * � � � � ) � � 9 � � $ � � � � � � ' # & � $ $ &
�  � 
 � � � � � � � � � � � � � � � �  	 � � � � �� � � � � � : * � � � $ $ � � � � $ � " � � C � � � � � � �  � $ � � � � *� * ) � � � 9 % � 8 � � � ' 6 � % $ % � / � � � � � � � '
� � � 	 � � � � � � � � � � � � � � � $ � D � � * � � � � � � � � � � � � � � � % B � � � � $ � � � C � � � � � � � � / � � � � � �
� � C 	 � � � � � $ � � � � � � � : $ � � � � � *% � � � � � $ � � * � � � � � $ & / " � � � % ) *% � � � � � � D $ % � � � * � � � �� �  � � � D $ % � � � * � � � � C � � � � � � E F E 2 / � � � � � � � � � " � $ � % 
 � � � � � � 	 " � � � � � � � � � � $ � � � % �
� � $ � � � * � � � & � � � � � � � �  + � � � � � � $ � � � � * � � � � � 9 % � � 	 � � C � � � � � �  @ = ' � � � � � * � $
� � � � � � ! = @  " = # = $ / � � � � � � � � � * � � � � � � � &
� � $ � 	 � 	 
 � � � � � � � � � � 	 � � � � � �  	 � + ( ,/ � � � � � � � � � � � � � � � � 7 : � � � � � � � � � � � & � � C � � � � � � / 
 � ) $  � B � � � � � � � � � �  � $
� % � $ � 
 � � � % � � $ � % � � � ) % � � � � � � � $ � � � � � � &
� � 	 � 	 
 � � � % � � � � � 	 � � & ' % (
� � � � � + � *% B � � � $ � � � � � $ � 9 � � C � � � � ) � $ � � � � � � � � � � & � � � � � � �  $ � D � � * � � � � � � $ 9 % �
& ' % ( � * � � � � $ � � � � *� * ) $  � � � � � � � � � % B � � � � $ � � � � � � E F E 2  � $ � � � � � � � � � &
� � � 9 � � � � � � � $ � � : * � � � $ $ � � � � � � � - � " � � � � 
 & H �  / � � � � � � G � D � $ � � � � � � �   � � '
� � � $ � � � $ & 8 � 9 % � � % � � � � � � � � � ) � � � � � � � � � � � � � ) � $ � � � $ � � � � � � &

� * � 	 � � � � � � � � 	 � � � 	 �
/ � � � � B C *� � � � � + *� $ � � � � : * � � � $ $ � � � $ � � � � % � & + / � � � � � � , & : � � � � $ � � - � � � � $ � � � .

/ � � � � � � . � � � � � � ) % � � � ) $ � � � � ) $ � � � $ � � / � � � � � � � � �
� � � � � � � � � � � / � � � � � � � � �

: � � � � $ ) % � � � � � � � $  � $ � � � � % � & + � � � � � � � $ , � � � � � � � ) $ � � � $ � � � � $ � � 	 � � � � � - � � � � $
� � $ � � � .

� � � � � � � $ . � � � � � � ) % � � � ) $ � � � � ) $ � � � $ � � / � � � � � � � � �
� � � � � � � � � � ) $ � � � $ � � / � � � � � � � � �



	 4 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � � * � : * � � � $ $ � � � * � $ " � � � � $ � � $ � �  � $ � � � � � � � � � � � � � � � � � C *� � � � � � � � � � �  � � '
� � � � � � � � � � � � � � � � $ � � � � � � � ) $ � � � $ � � � � $ � � & � � C � � � / 
 � ) $ 9 � � " � � � " � � � � �  � '
$ � � � � � � � � � � � � � � � � � ' E F E 2 / � � � � � � � � � % � � � � % � * � �  � $ 9 � �  � � � � $ � � � � � $  � B
 � $ � % � $ � 
 � � � % � � $ � % � � � ) % � � � � � � � $ � � � � � � &

� � � � � � � � � � 	 � 	 � � � � 


7  : %   � � # � � 
 ) �  � � " � � � � � � � : * � � � � D � � ) $ � � � � � � � 9 % � # 
 # + � � � � � � � � $ � �
/ � � � � � � � � 9 % � E F E 2 6 � � � � � & � � � � � / � � � � � � � � � � � *% 
 � � � � � � � � � $ � � " � � � � � � � �
� � � � � � � � 	 � $ � � � � � � � � $ �   � � � � � � � ' � � � � � 	 �  � � �  � � � � � � � $ 
 � � � � � � � �
� � � � � � � ) � � % * � � � � � � � � *� $ � � � * � � $ � � � � � 9 % �  � $ � � � � � � � & � � � - � " � � � � 
 & � � $ � � � $
� � � $ % $ � � � � E F E 2 � � � ) � � � � � � � � � * � � � $ $ � � � � �   � � .

/ � � � � � � � + � � � 3 � � �0 1 �
# 
 # � & � 7 � & �# � 4 # 4 & # 7 � & 4

- � " � � � � 
 & � . � � � � � ) � � � � � � � � � * � � � $ $ " � � 5 / 6 4
� � � E F E 2 � � � C � � � � � � � $ � � � � � � � � � � � % � � � * � � / � � � � � $ *� � � � ' ( �( ( �( $ 	 + � �  � � � D '
$ % � � � * � � , / � � � � � $ *� � � � ' ( �( � �� $ % � � � � � � � � � D $ % � � � * � ' � �� � �� $ & � � � � � � � � � � � � � � � '
9 � � � *� � $ � � � " � $ � *� � $ " � � � � � � � � � " � $ � � * � $ � $ � � / � � � � � � � � *� � � � � � � � � � � � � 	 . H . #
� H � � &
� � � � � � � % � � � * � " � � & � �  � � � D $ % � � � * � � � � C � � � � � � � � E F E 2 / � � � � � � � � � � � � � � � � � � �
� � % B � *� � � � � * � ) � � $  � $ $ 
 � / � � � � � � � � � � � � C 	 � � � ) *% � � � � � � * � $ 9 % � � ) %   � � " � '
C � � � � � � � � � 9 % � � � � � � � � � $ � � � � $ � � � � � � & � � � + � � $ � ' : � � � ) $ � % � , 9 % � E F E 2 / � � � � '
� � � � � � 9 � � � � � � � $ � � � / � � � � � � � � � *% B � & ' % ( & � � � � � � � $ � � - � � � � $ � � � � � � � � � �  �  
� � � + � *% � � � � & F � � � & 2 	  � $ .

& 	 . 
 -� � � 	 
 � ' % � � �0 % � �' � � � � � � �4 � 
 % � �0 % �
� � � � � 	 " � � � 9 � " � �  � B $ � � � % � � � - � � � � 9 � � � � � �  D � � � � � � � $ � 9 � � � - � � � � $ � * � � � 	 � � �
" � � � � � � ) � $ � � � � � � � � � � � � � � � � � � % � � � * � � � E F E 2 8 � � C *� � � � � � � $ *� � � � * � � � � � � � � � � � �
� % * � � � � � $ & / � � � � � � � � � � � � " � � � " % � � � � � � � & ' % ( � * � � " � � # 
 # + � � � � �
& ' % ( � � * � � " � � # � 4 + � � � � � $ � � � $ & � � � � " " � � � � � � � � 
 & # � � � � � $ � � � � � � � � � � � � ) � � �
� � � � � � : * � � � $ $ � &
: $ � � � � �  � $ E F E 2 � % � $ � 
 � � � % � � � � � � 	 � � B " � � � � � � � � � � � � � � � : * � � � $ $ � � � �
- � " � � � � 
 & H � � � � / � � � � � � 9 % � � � & 	 6 ' # 
 # + � � $ " � � & � � & 	 6 ' # � 4 + � � $ " � �
� � � E F E 2  � $ � � � � *� * ) � � � � � � � � � $ � � � � & 8 � � �   � �  � $ 5 �  � � % � � $ *� $ � � � � � � '
) � � � � � � � � � * � � � $ $ C % � � $ � � � � � � 	 � � B 
 * 
 7 � * 	 " � � & # 4 * 
 7 � * � E F E 2 / � � � � � � � � �



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

Bmin(vor cuts)

10
-1

1

10

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18

no
rm

ie
rt

e 
Z

ae
hl

ra
te

Schnitt
↓

 ●   charged particles 161 GeV
  -   QCD + WW Monte Carlo
 ■   WW Monte Carlo

Bmin(vor cuts)

10
-1

1

10

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18
no

rm
ie

rt
e 

Z
ae

hl
ra

te

Schnitt
↓

 ●   charged particles 172 GeV
  -   QCD + WW Monte Carlo
 ■   WW Monte Carlo

� " " � � � � � � 
 & # . E F E 2 � � $ � � � � � ) $ � % � � � � * � : * � � � $ $ � � C & ' % (

� � � � � � � � � ) $ � � � $ � � � � $ � � 9 � � " � � � " � � & � � � / 
 � ) $ � � � � � � 9 � � " � � � " � � � � �  � $ � � '
� � � � � � �  � B  � $ � % � $ � 
 � � � % � � $ � % � � � ) % � � � � � � � $ � � � � � � & � � � � � � � � � � 9 % �
� � � � � $ � � � � � $ % � � �   � � ' � % � $ � 
 � � � % ' $ � � ! � � $ % � � �   � � �  *� B C % � � � � � � �
� � � � � � � � " � � � % � � � .

� � $ � � � � � � . � � $ � � � � 3 � � � �
�� � � �� � ( �

� � � � �� � � �
� � � � � � � % �  � � � � � � � � � � � ) � � � � 9 � � � � � $ � � � � � � � � � � C � � � � � � � � � � � � / � � � � � � � � �
 � B � � � � � � " � � C � � � � �  � � � E F E 2  � $ � � � � � � � � � � � � � � � � � 9 � �  � � � � � $ � � � � � � &

� � � � 	 
 � � � 	 � 	 � � � � 


� � � � � � $ �   � � � � � � � 
 � ) $ � 9 � � : * � � � � D � � ) $ � � � � � � � � � � � � � � � % � � � * � � � : � � $ �  �
� � C % � � $  � $ ! � � C � � � � : 6 � 7 � / 4 & � � H � � 6 � ) � $ � � ' � � � � � � � * � G � D � $ � � � $ & � " " � � '
� � � � 
 & 4 � $ � � � � $ � � � � � � � � � � * � � � � � * � � � � � �  � $ : 6 � 7 � / � � ) % � � $ � � � � � $ � �
: * � � � � D � � ) $ � � � � � � � � � � �  � > = < � ? = A � = # � % � $ � 
 � � � % " � � # 
 # + � � � � * � � � � � �
: * � � � $ $ � � ' " � � � � C � � � + ( , ' * � $ $ & � � � � " " � � � � � � 
 & 4 " $ � � � � $ � � � � " � � � * � � � �
� � � � * � �  � � ) % � � $ � � � � � $ � � : * � � � � D � � ) $ � � � � � � � � � � C � ) � � D $ � � � $ � � � % � $ � 
 � � � %
� � � � � *� " � � � � � � � � � � � � � $ � � 7 � C % �  � $ � % � 
 � " � � C � � � � " � � # 
 # + � � & � � 
 *� � � � � � � $ � � �
! *� � C � � � 9 % � / � � � � � � � � � �  � $ � � � �  D % � � $ � 9 � � ' + ( , � + ( � � ( $ ! + ( , " � � � & � ' � � � � �
� " " & 
 & 4 " $ $ 7 � � � � � � � " *� � � � � � � � � $ � � � $ � $ � *� * � � � * � � ' + � � � � � � � � $ � , $ : * � � � � D � � ) $ '
� � � � � � � � � # � = A � � � � � ) % � � $ � � � � � $ � � & � � � � � � $ � � � / 
 � ) $ � � � ) � � �  � $ � � * � � � : 6 � 7 '
� / � � $ � % � � 
 � � � �  " � � � � 9 % � � � * � $ � � � � ) $ � � � $ � � � � � � C � * � ' 7 : � 9 % � / � � ) $ � % �
� � � 6 % � � $ � % � � � � � � � � � 
 � � � � � � � � � � � � � � � � " � � � $ � � � � $ � � 6 � % $ % � � � � � ) % � � $ � � '
� � � $ & : $ � � � � � � � � � � � / � � � � � � � � � � �  8 � � � *� * ) D � % - $ � � � � � � � � 9 %  * � & # � � C � * �
� � *% � � � � � � � � � ) � � � � � � � � � * � � � $ $ &  � $ � � � � *� * ) $ � � � � � � � � � � � � � � � � � � � � * � � � � � �



	 H � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

" � ) $ % � � " & � � � � � � � � � � � � $  � � � � � � � " � * � *� $ � � � � 9 % � # � � ! ' # 4 � $ " � 
 6C *� � � � � � � �  � $ � � � � � � � & � � � � � � * ) $ � � * �  � $ � �  � � $ � � � � � � � � � / � � � � � � � � � � �
� " " & 
 & 4 " $ & : � � � $  � � 9 % � � � � � �  � � � $ �  � $ � � * � � � / 
 � ) $ � " ) � � � � � � � � � � � �
� � � � � � � � � � � / � � � � � � � � ! *% � � � � � 9 % � : 6 � 7 � / � " � � � * � *� $ � $ � � � � � � & � � � � � � �  '
D � � �  � � $ � � � � � : $ � � � � � � � " � � � * � � � � �  7 � $ � � 9 � � � � � * 4 �

� � � 2 � � � � 1� � � � � * 4 ) � � �
� � C � � � � � � ! *% � � � � 9 % � * � & 
 + � � � � � * � � % � � � � � � � � � � &

SPRIME

0

0.02

0.04

0.06

0.08

0.1

60 80 100 120 140 160 180

●    charged particles 161 GeV

 ■   JETSET

Monte Carlo 161 GeV

0

200

400

600

800

1000

1200

-0.6 -0.4 -0.2 0 0.2 0.4 0.6

ID
Entries
Mean
RMS

           5000
           1835

-0.1104E-01
 0.7337E-01

� " " � � � � � � 
 & 4 . � $ � � � � � � � * � � � � � * � � � � � ) % � � � � � � � $ � � � � $ � � � � � � ) � � D $ � � � $ �  
� 
 " $ � � � � � � � � � � ' + ( , � + ( � � ( $ ! + ( , � � C � % � $ � 
 � � � %

� � � � 	 � � � � � � 	 � � � � � � � � � � �  	 �
� � � % " � � � � � � � C *� � � $ ) � � � � � � ) � � �  � $ � � * � � : 6 � 7 � / � � � C � � � � � � � � � � � � * " � � '
� * � *� $ � � � � � � � : * � � � � D � � ) $ � � � � � � � � �  " � � � � 9 % � � � � � C � * � ' 7 : � C *� � � � � & � � �
� � � � �  + � � � � � � � � $ � � * � � � � : * � � � $ $ � � C � � � $ % $ � � � / � � � � � � � � �  � $ � � � � *� * ) � � �
9 % � 7 : � ' / � � � � � � � � � � & � � � � " " � � � � � � 
 & � � � � � $ � � � $ % $ � � � / � � � � � � ' � � 6 � � �
: * � � � � D � � ) $ � � � � � � � � $ � � � $ � � � � � � C *� � # 
 # + � � / � � � � � � � � � � � C � ) � � D $ � � � $ � � � 
 

� � � � � + � � � � � , 7 : � ' : $ � � � � � � � � $ ) � � � � � � � � � 4 � + � � " � � & " $ � � *% � � � � � � � 4 �+ � � � � $ & � � � : * � � � $ $ � � � � � C *� � � � � ! % * � � � � � � � � � � $ � � " � � 
 4 6 � � � *� � � $ 
 � � � �
� � $ � D � � * � $ " � � � � � # � � 
 # 
 # � � � # � 4 + � � � � $ � � � *� $ � � � ) � � � � � � � � � " % � � � � � � �
� � � � � � � * � � � � � � � � � � � � � � � � � $ � � � � � � � 9 % � � 4 
 # � � " � � & # � � + � � &� % � � � � / � � � � � � � � � � � � � ! % * � � � � � � � � � � $ � � � � � � � � � + ( , 9 % �  � � � � � $ � � � � 	 6
� � � � % D D � � $ � � : $ � � � � � � � � � � � � � C % � � � � $ & � % � $ � 
 � � � % � � * � � � � � � � � � � � � � � � �
� � � � � � � $ � � � � � $ � � " � � *� � � � * � � � � � � � G � � $ � � � �  �  � $ � � & � 6 C *� � # � � + � � � � �
� 
 & � 6 C *� � # 
 # � � � # � 4 + � � � � � & � � C � � � / 
 � ) $ � � � 9 � �  � � � � � $ � � / � � � � � �
� � � �  � $ � 
 � � $ � % � � � ) % � � � � � � � $ & � � � � � � � � � � � � ) � � D $ � � � ) % � � � ) $ � �  � $ � � �



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

0

100

200

300

400

500

600

700

800

900

0 20 40 60 80 100 120

Etot in % der ECM

E
ve

nt
s 

/ 3
 G

eV

0

50

100

150

200

250

300

350

0 20 40 60 80 100 120

Etot in % der ECM

E
ve

nt
s 

/ 3
 G

eV

MCacc bei 161 GeV
ISRgen < 20 GeV

ISRgen > 20 GeV

Schnitt
↓

� " " � � � � � � 
 & � . � � � ) � � � � � � : * � � � $ $ � � � � C � � � $ % $ � � � / � � � � � �

+ " � ) $ % �  � $ � % � � , ' � � � � � � * � � � � * � G � D � $ � � H $ � � � C % � � $ " � � � * � � � $ .

� � � � � . � � � � ( � � � �� � (� � ' % � � � �� � �

� � � � � � � � � � � � � � $ � D � � * � $ .

� � � � � . � � � � � � , � � . � � � � ( � � � �� � (� � ' % � � � �� � (
� � � ' % � � � �� � (� � ' % � � � �� � �

� � � 9 � � � � � � � $ � ' � � � � � � � � % " � � � � � � � � � � � � * � � � $ $ � � � � � � " " � � � � � � � � � & # " � �
� & � � � � � � � $ � � � $ � $ � ) � � D $ � � � ) % � � � ) $ � � " � � *� * ) � � * � $ � � $ � � � % � � $ � ) $ % � ' � # " 7 : �/ 
 � ) $ � � 
 � � � � � � � � � * � � � � � � � $  � $ � � � � � � � C *� � � � � � &

� � ) � � �) / ( � - / ( � - ! * * � ! / ( * - � � � % � ) � �  ! � 	 � % " ) � � � � - % � 
 � � - % � � � � � % � - % "  � � � * � � 
 � � � � / ( % - � �� � � �  ! ! - � - � ! �



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

# � � + � � # 
 # + � � # � 4 + � �
� � � � � H � � � � � � � � � � � � � � �� � � � � � � # 
 � � � � � 4 � � # 
 � � � � � 4 � � # 
 � � � � � 4 � �
� � � � 
 4 6 � � � � 
 4 6 � � � � 
 4 6 � � �+ ( , � # # � + � � � � 	 6 � � � � � 	 6 � � �

& ' % ( ' � & � � � & � �

- � " � � � � 
 & H . / � � � � � � � � * � � � $ $ � � � � ! % * � � � � � � � � � � $ � �

� � � - � " � � � � 
 & H � $ � � � $ � � � � � � �  $ � � / � � � � � � � � * � � � $ $ � C *� � � � � ! % * � � � � � � � � � � $ � �
� % * � � � �  � � � � � �   � � &
� �  � $ � � � � " $ � � * � � � � � � $ � � � $ � $ � � $ � ) C *� � � � � � % � � � / � � � � � � � � � � - � " � � � � 
 & 	

# � � + � � # 
 # + � � # � 4 + � �
� � � � � � � � � � ) & / � � � � � � � � � � � � � # 
 4 # �

- � " � � � � 
 & 	 . � � $ � � � $ � $ � � $ � )

� ! � � � 
 � � 	 � � � � � � � � � �
� � � � � � $ �  � $ � � * � � � " � � � � � � � � � � � � � � * � � � � � � $ � % � � � � � � � / � � � � � � � � � � � ) $ � % � � " '
� � � * � *� $ � $ &  � $ � � � * � � � � � � � � * � : * � � � $ $ � � � � C 7 : � ' + ( , 
 � � � � $ 
 � � ' & ' % ( $ � � �� � $ � ) $ % � � 
 � ) $ � ' � � � � � � � 
 � � � $ ) � � � � � � � � � $ �  � $ � � * � � " � � � � � � � G %  D % � � � $ � �
� � C � � " � % * � � � � � � � � � & � � � � � � � � � � � � � � � � � $ � � * � � � � � � � $ ' � � � � � - � " � � � � � � �
� � � � � � � $ &
/ � - � � � $ � � * � � � � � � � *� $ � � � * � 
 � � B � � � 5 / 6 4 � � � � � � � � � � � � * � � � � : $ � $ � � $ � ) � �  � '
$ � � � $ � � � � ' � 	 6 " � � � � � $ & 7  : * � � � $ $ � � � � � � � $ �  � $ � � * � � / 
 � ) $ � � � � " � % � � % B &7  " � � � � � % B � � - � � � � 9 � � � � � �  D � � � � " � � # � 4 + � � % � � � ) � � � � � � � � D � � � $ *� $ � � � � � �� $ � $ � � $ � � * � � � ' � � � � � � $ �  � $ � � * � � � " � � � � � ) � � % * � 9 % � � � � � * � � � � � � � � $ � � � &



� � � � � � � �

� � � � � � � � � �

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

7 � � � � � �  � " � * � � � $ $ � � � � � � � � � � � ) � � � � 9 � � � � � $ � � � � � � � � � � . � � �� 
 '  � $ � � .

�0 ! �0 � � � � $ 
 � � D � � � $ *� $ ' � � . �" � � � F � �� 2 � � $ � % � � � 0 % (
� � � � 0 � � �� C *� � � � � � � � � � - � � � * � � �

 � $ � � � � % � � � � � � � � � � � � � % � $ � 
 � � � % � % � � � � � � � $ � � $ � & H 6 : 
 ! � � � � � 	 & � � % � � �
� � � � � � � H & � � 9 � � � � � * � � � � & + � � � � � � � $ � � � � � � ) � � � � � � 	 � � � � / � � � � � � � � � 
 � � � �
� � $ � D � � * � $ * � & � �  8 � � � � � � � � � $ C � * � � � � � � � � $ � � � $ � $ � � $ � ) &
� � � � " " � � � � � � � � � & # 
 � & 4 � � � � & � � � � � � � � � � � � ) � � � � 9 � � � � � $ � � � � � � � � C *� � � � �
! % * � � � � � � � � � � $ � � " � � # � � + � � ' � 	 6 � � $ 
 � % � � � # 
 # � � � # � 4 + � � ' / 6 � % * � � '
� � � � $ & � � " � � � �  � � � � � � � * �  � $ � � � � % � $ � 
 � � � % � % � � � � � � " � � ) � � � � / � � � � � � 

� � � $ � $ $ � $ � � � � � $ � � � � � � � � � � � * � � � $ $ � � � � " " � � � � � � � � � � * � � � � / � � � � � � � � $ � � * ) '
� � � � 9 % � � # + � � � � � � � ) � � � � � � � *% � � � � � / � � � � � �  � $ � � � � % � � � � � � � � 9 � � � � � � '
* � � � & � � � � � � � � � 9 % � � � � � � � % � $ � 
 � � � % + � � � � � $ % � � � � � $ " � � * � � � � " � � 
  � $ � � � � �
/ � � � * � � *� � ) � � � C *� � � � � 0 � � �� � � � $ � � � � � � � � � & 4 � $ " � � � & � � $ & � � � � � + � *% B � � � � �" � � 8 ' / � � � � � � 9 % � � � � � % � � � � � � � � � $ �  � $ � � * � � � $ � � � * � *� $ � $ � H � � 
 � *� � � � � � � � �+ � � � � � $ % � � � " � � # � � 
 # 
 # � � � # � 4 + � � � � � � " � � � � � � * " � � � � � � $ �   � � � � � � � � � � � &
� � 
 � � � � � � � � $ � � � � � � $ � � * � � 8 � � � �  � � � � - � � � � 9 � � � � � �  D � � � � �  � � � � � � � ) $ % �4 & 	 " � � H " � � # � � " � � & # 
 # � # � 4 + � � & � � � � � � $ � � C � � � 9 � � � � *% � � � � $ � � 6 � � � � � � � �  
C *� � � � � $ � + � � % � " � �  � � $ � � � � � � � " � � � � � � � � $ � � � � � � � / � � � � � � � � � � *� * ) � � C *� � � � � &
� � � # 
 # " � � & # � 4 + � � � * � � � � $ � � � � " � � �  � " � � ) � � � � � � � � � � � $ � � � � � � � ! � � '
� � � � � � C � � � $ 
 � : ) � � � � 9 � � � � $ � � � � � � � � � $ � $ $ � � & � � � + � � % � � " � $ � � � � � � � � � $
� " � � C � � � � C *� � � � � � � � $ � � * � � 8 � � � �  � � � � � � D � � � $ *� $ � D � � $ � � � � 9 � � � � $ � % � $ � � * � &
/ � � � � � � � � � � � � � � � � ) � � � � % � � � � / � � � � � � � " � *� � � � � ) � � $ 9 % � � � 
 � � � � � � � � - � � � � '
9 � � � � � �  D � � � � � � � � ) � � % * � � � � C % � � � � � � � � " � * � � � $ $ � � � � � �  � $ & � � � $ � " � � � � � � $ � �
� � � $ � � � � � � $ � � � � * � $ � � 	 " � � � 9 � " � � � � � � � � �  � � � � � � � � � � � $ � � �  � � &

� � � � � - � � - % � - % � ! � $ � � - � � � � % � % $ ) � � � % � � � � � � � � � � % - % �  ! " # $
	 �



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

ξp=log(1/xp)

1/
N

 d
n/

dξ
p

●     charged particles

-   Jetset 7.4 PS

-- Herwig 5.8

... Ariadne 4.08

DELPHI
133  GeV

a)

0.3

0.4

0.5

0.6

0.7
0.8
0.9

1

2

3

4

5

6

7
8
9

co
rr

.fa
c.

0.5

0.75

1

1.25

1.5

1

1.5

2

1 2 3 4 5 6

ξp13
3 

G
eV

 / 
91

 G
eV

1

1.5

2

1 2 3 4 5 6

yt

1/
N

 d
n/

dy
t

●     charged particles

-   Jetset 7.4 PS

-- Herwig 5.8

... Ariadne 4.08

DELPHI
133  GeV

b)

0

1

2

3

4

5

6

7

8

9

co
rr

.fa
c.

0.5

0.75

1

1.25

1.5

1

2

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5

yt13
3 

G
eV

 / 
91

 G
eV

1

2

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5

pt
in (Thrust)

10
-2

10
-1

1

10

2 4 6 8 10

1/
N

 d
n/

dp
tin

●     charged particles

-   Jetset 7.4 PS

-- Herwig 5.8

... Ariadne 4.08

DELPHI
133  GeV

c)

10
-2

10
-1

1

10

0.5

0.75

1

1.25

1.5

2 4 6 8 10

co
rr

.fa
c.

0.5

0.75

1

1.25

1.5

2

4

2 4 6 8 10

pt
in [GeV]13

3G
eV

/ 9
1G

eV

2

4

2 4 6 8 10

pt
out (Thrust)

10
-1

1

10

0.25 0.5 0.75 1 1.25 1.5 1.75 2 2.25 2.5

1/
N

 d
n/

dp
tou

t

●     charged particles

-   Jetset 7.4 PS

-- Herwig 5.8

... Ariadne 4.08

DELPHI
133  GeV

d)

10
-1

1

10

0.5

1

1.5

0.25 0.5 0.75 1 1.25 1.5 1.75 2 2.25 2.5

co
rr

.fa
c.

0.5

1

1.5

1

2

3

0.25 0.5 0.75 1 1.25 1.5 1.75 2 2.25 2.5

pt
out [GeV]13

3G
eV

/ 9
1G

eV

1

2

3

0.25 0.5 0.75 1 1.25 1.5 1.75 2 2.25 2.5

� " " � � � � � � � & # . 7 � ) � � � � 9 � � � � $ � � � � � � � � " � � # � � + � � & � � " � � � �  � � � � � � � * � � � �
: D � ) $ � � �  � $ 9 � � � * � � � � � � � � � % � $ � 
 � � � % + � � � � � $ % � � � 
 � � � � $ � � � % " � � � � � � � � � � '
� * � � � $ $ � � � � � � � *� � $ � � � � � � � � � � � � � � $ �  � � � � ) � � D $ � � � $ �  � % � $ � 
 � � � % ' G % � '
� � ) $ � � C � ) $ % � $ & � � � � � $ � � � � � � � * � � � $ $ � � � $ � $ $ � $ 
 � � � / � � � � � � � � $ � � * ) � � � � 9 % � � #+ � � � � � � * � � � � � $ � � � � � � % � $ � 
 � � � % � � 9 � � � � � � * � � � &



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

ξp=log(1/xp)

1/
N

 d
n/

dξ
p

●     charged particles

-   Jetset 7.4 PS

-- Herwig 5.8

... Ariadne 4.08

DELPHI
161  GeV

a)

0.3

0.4

0.5

0.6

0.7
0.8
0.9

1

2

3

4

5

6

7
8
9

co
rr

.fa
c.

0.5

0.75

1

1.25

1.5

1

2

1 2 3 4 5 6

ξp16
1 

G
eV

/ 9
1 

G
eV

1

2

1 2 3 4 5 6

yt

1/
N

 d
n/

dy

●     charged particles

-   Jetset 7.4 PS

-- Herwig 5.8

... Ariadne 4.08

DELPHI
161  GeV

b)

0

1

2

3

4

5

6

7

8

9

co
rr

.fa
c.

0.5

1

1.5

1

2

3

0 1 2 3 4 5

yt16
1G

eV
/ 9

1G
eV

1

2

3

0 1 2 3 4 5

pt
in (Thrust)

10
-2

10
-1

1

10

2 4 6 8 10

1/
N

 d
n/

dp
tin

●     charged particles

-   Jetset 7.4 PS

-- Herwig 5.8

... Ariadne 4.08

DELPHI
161  GeV

c)

10
-2

10
-1

1

10

0.8

1

1.2

1.4

2 4 6 8 10

co
rr

.fa
c.

0.8

1

1.2

1.4

2

4

2 4 6 8 10

pt
in [GeV]16

1G
eV

/9
1G

eV

2

4

2 4 6 8 10

pt
out (Thrust)

10
-1

1

10

0.5 1 1.5 2 2.5

1/
N

 d
n/

dp
tou

t

●     charged particles

-   Jetset 7.4 PS

-- Herwig 5.8

... Ariadne 4.08

DELPHI
161  GeV

d)

10
-1

1

10

0.8

1

1.2

1.4

0.5 1 1.5 2 2.5

co
rr

.fa
c.

0.8

1

1.2

1.4

2

4

0.5 1 1.5 2 2.5

pt
out [GeV]16

1G
eV

/ 9
1G

eV

2

4

0.5 1 1.5 2 2.5

� " " � � � � � � � & 4 . 7 � ) � � � � 9 � � � � $ � � � � � � � � " � � # 
 # + � � & � � � � * � � $ $ � � � $ � � � *� * � � � � " $
� � � � ) � � D $ � � � ) % � � � � � � � $ � � E F E 2  � $ � � � � � � � � � 
 � � � 9 % � � � � � � $ � � � " � � � % '
� � � � � � � � &




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

ξp=log(1/xp)

1/
N

 d
n/

dξ
p

●     charged particles

-   Jetset 7.4 PS

-- Herwig 5.8

... Ariadne 4.08

DELPHI
172  GeV

a)

0.4

0.5

0.6

0.7

0.8
0.9

1

2

3

4

5

6

7

8
9

co
rr

.fa
c.

0.8

1

1.2

1.4

1

2

1 2 3 4 5 6

ξp

17
2G

eV
/9

1G
eV

1

2

1 2 3 4 5 6

yt

1/
N

 d
n/

dy

●     charged particles

-   Jetset 7.4 PS

-- Herwig 5.8

... Ariadne 4.08

DELPHI
172  GeV

b)

0

1

2

3

4

5

6

7

8

9

co
rr

.fa
c.

0.5

1

1.5

1

2

3

0 1 2 3 4 5

yt

17
2G

eV
/9

1G
eV

1

2

3

0 1 2 3 4 5

pt
in (Thrust)

10
-1

1

10

1 2 3 4 5 6 7

1/
N

 d
n/

dp
tin

●     charged particles

-   Jetset 7.4 PS

-- Herwig 5.8

... Ariadne 4.08

DELPHI
172  GeV

c)

10
-1

1

10

0.8

1

1.2

1.4

1 2 3 4 5 6 7 8

co
rr

.fa
c.

0.8

1

1.2

1.4

2

4

6

1 2 3 4 5 6 7 8

pt
in [GeV]17

2G
eV

/9
1G

eV

2

4

6

1 2 3 4 5 6 7 8

pt
out (Thrust)

10
-1

1

10

10 2

0.5 1 1.5 2 2.5

1/
N

 d
n/

dp
tou

t

●     charged particles

-   Jetset 7.4 PS

-- Herwig 5.8

... Ariadne 4.08

DELPHI
172  GeV

d)

10
-1

1

10

10 2
0.8

1

1.2

1.4

0.5 1 1.5 2 2.5

co
rr

.fa
c.

0.8

1

1.2

1.4

2

4

0.5 1 1.5 2 2.5

pt
out [GeV]17

2G
eV

/9
1G

eV

2

4

0.5 1 1.5 2 2.5

� " " � � � � � � � & � . 7 � ) � � � � 9 � � � � $ � � � � � � � � " � � # � 4 + � � & � � � � * � � $ $ � � � $ � � � *� * � � � � " $
� � � � ) � � D $ � � � ) % � � � � � � � $ � � E F E 2  � $ � � � � � � � � � 
 � � � 9 % � � � � � � $ � � � " � � � % '
� � � � � � � � &



� � � � � � � � � � � � � � �� � 
 #

� � � � � � � � � � � � 
 �� 


� � � " " � � � � � � � & H � � � � � � � � D � � � $ 	� $ � 9 � � $ � � � � � � � � 9 � � � * � � � � � � � � � � � � � � � � � � � � � '
� 
 D � � �  � � $ � ' � 	 # � " � � � 	 H � $ � � � � � � ! % * � � � � � � � � � � $ � � 9 % � � / � � ! � 9 � � � � � * � � � &
� � 
 � � � � � � � � $ � � � � � � � � � $ � � � * � � � � � � * � � 	 " � � � � � � $ �   � � � � � � � * � � � � � $ � � � � �
� % � $ � 
 � � � % & � 	� � � � � � � � � G � � " � � � � � � � � % � � � - � : : 	 " � � � 	 � � � � �
� � � 9 % � � � � � � � � � 	 " � � � � � � $ �   � � �  � $ � �  � % � � � � � � � � 
 - � � � � � � * � " � � � � �
	� � $ � � � � - � : : 	 � � $ � � ' # H � � � � � � � � $ � � � � � � � � � � � � � � � � " � � 	 	 � � � 

� " � � � * � � � � � � & � � � � � � � � �  	% � � � * � � � � � � � � � � C � � % " � �  � " � � � � � � � � � � � � � � '
$ � � ) % � � � ) $ � � � � � 	� * ) � � C 	� � � � � &
� � � � � G � D � $ � � � � � � � � C 	� � � $ ) � � � " � � � � � � � D � � � $ 	� $ � � � � � � $ � � � " � � � � * � ' � � �
� � � � � � � � � � � � * � $ � " � % � � $ � � * � � � $ $ � � � � � � � � " C � � � � � � � � � � � ) � � � $ � � � * � � � � � �
� � � � � � & � 	� � � � � � �  � � $ � � � � � $ % �  % � � � � ' � � � � � ' � & � $ $  � $ � � * � � � � � � � / � � � � � �
� � � � � � � * � � � � � 	� � � � � � � � � � $ � � � " � � � � * � � � � � � �   $ ' � �  	� B � �  ) � � �  � $ � � * � � �
* � $ ' % 
 � � � � � ' � � � ! � $ $ 
 � � � � $ � � � " � % " � * � $ � $ � � � D � � � $ 	� $ � 9 � � $ � � � � � �  � $ � � * � '
� � � � � � / � � � � � � � � � � � � � $ � � * � � 8 � � � �  � � � � � @  � =  � � �� � = &

  14 GeV

  22 GeV

  35 GeV (TASSO)

  29 GeV (MARK II)

  53-57 GeV (AMY)

  91 GeV

  133 GeV

  161 GeV

  172 GeV (DELPHI)

-  JETSET 7.4

yt

1/
N

 d
n/

dy
t

� " " � � � � � � � & H . � � D � � � $ 	� $ � 9 � � $ � � � � � � � � " � � � & - � � � � $ 9 % � # H " � � # � � � � �  � $
� % � � � � 9 � � � � � � * �

� 	� � � � � � $ � $ � $ � 9 � � � � � � � � � � � � � � � � � � � � � $ � � � � 	% � � � � � � * � � � � � � $ � � � � � G % � '
� $ � � $ � � �  + 9 % � � � � � � � � � � � * � , � � � � � D � � � $ 	� $ � � � % � � � � ' - � " � � � � � & # $ & � � �




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

� � � $ � � � " � � � � * � � � � � � � � % �  � � � � � $ � � * � � � � � � * � � � � D � ) $ � % � � � � " � $ � � 
 � � � � �� � � $ � � � � � � " � � $ �   $ 
 � % " � � � � � � � � $ �  � $ � � * � � � � � � � � � � � � * � � � � � � $ � % � � � � � � $ '
" � � � � * � � � � " � � � * � 	� $ � $ � � � � � & � � � � � C � � � � � � � � � � " � � � � � � � / � � � � � � � ) % � � � � $ � � $
� � � % � � � � � � � B � � � � C 	� � � � � � � � $ � � � � 	% � � � � $ � � C � � � / � � � � � � � " � 	� � � � � ) � � $ � � � � � '
$ � 9 
 � � � � " � % � � $ � � � $ � � $ ) � � % * � � � � 9 % � � � � � � � � � D � � � � ) � � � � * � � � � � � � � $ � � � &

� � � � � � � 
 � � ! 	% � � � � � � � � $ � � � � � $ � � ! 	% � � � � � � �
# H � & � � 7 � & � 
 � & # 
 7 � & � H � & 
 � 7 � & � # � & � 7 � & H
� � H & � � 7 � & # � � & 	 H 7 � & � H # � & � � 7 � & � # # # & � 7 � & 	
� � H & � � 7 � & � � � & 	 	 7 � & � � # � & � H 7 � & # 
 # � & � 7 � & 

� 	 	 & � � 7 � & � � � & � � 7 � & � � # � & � � 7 � & # � # � & � 7 � & �
	 	 
 & � 
 7 � & # � � & � � 7 � & � 	 # � & � � 7 � & H # # 
 & � 7 � & �
� # 
 & H # 7 � & � � � & # � 7 � & � H � � & � � 7 � & � H � � & � 7 � & �
# � � � & # # 7 � & # 
 � & � 
 7 � & � 	 � � & # � 7 � & 
 � � � & � 7 � & �
# 
 # � & � 
 7 � & # 	 � & H � 7 � & � 	 � 	 & � H 7 � & 
 H � 	 & � 7 � & �
# � � � & 
 � 7 � & � � � & � � 7 � & � 
 � 	 & � � 7 # & � � � � & H 7 � & �

- � " � � � � � & # . � � � ! 	% � � � � � � � D � � � $ 	� $ � D � � $ � � � � 
 � % � � � � � � � � � � $ � � � � � � � � � $ � � '
� � � � & / " � � C � � � � � � � � � � � � � % � � ) $ " � � � � � � � � � � � � � �  � $ � � � � � � � � � � � � � � $ � '
D � � � � $ 	� $ 9 � � � � � * � � � &
� � � � " " � � � � � � � & 	 � $ � � � $ � � � � � � $ � � � � 	% � � � � � � � � � � : * � � � � D � � ) $ � � � � � � � � � � � &
� � � 9 % � � � � � � � � 9 � � " � � � � $ � � � � � � ) $ � 
 � � � � � � � � � � � � $ � � � � 	% � � � " � � $ �   � � � � � �
� % � $ � 
 � � � % � � � $ � � � � � � � � ' � � $ � � $ � & H $ � � � % � � � � � � � � � � & : � � � � $ � � � � � � � � D � � '
� � � � � � � � � � % � � � %  � � � � � $ � � � � � � � � � � � � � � � � � � % � � � � � � � � � D � 	� � � � $ � � � $ � � �
� % � � � � � � � � � � � � * � � � $ & � � � � � � � $ � � � � � � � � � � � � � � ) $ � % � 9 %  - � D � � 1 � � � � � �� � � � D � � � $ 
  � $ � . � � � � 7 � � � � 
 1 . # � H � 7 � � � � ' � � � � � � . # � � ' � � � $ � � * � � � $ �
� � � � � $ & : %  � $ � 	� * � � $ � � � � � � $ � � � � 	% � � � $ 	� � ) � � � � � # � � � � � � 
 � � � � � � � � � $ � � � �
: �   � � � � � � � � $  � $ � � � � 9 � � $ � 	� � � � * � & � 	% � � � * � � / � ) � 	� � � � � � � C 	� � � � � � � � � � $ � � '
* � � 8 � � � �  � � � - � � � � 9 � � � � � �  D � � � � � � � � �  � � � � � �  A � = � � � % � " � �  � � $ � � � � � � � 

� �  � � � � � � � � � � � � C $ � � � � � � � � � � % � � � $ � � � � � � �  D � � � � � �  � � � $ % � � * � � � � � � � � * �
) % � � � � � � � � � � � % � � " � $ � � � � � � � &
� � $ � � * � � � � � � � / � � � � � � � �   $ � � * � � � � � � � � $ � � � � � � D � � � $ 	� $ � 9 � � $ � � � � � � � �
' � � � � � � $ � � � � � � � � 	� � � � � $ & � 	� � � � � � � � � � $ � $ � $ � 9 � � � � � � � � � � � � � � � � + � � � � $ � ,
� � � � � D � � � $ 	� $ � 9 � � $ � � � � � � � � � � � � ) � � � � � � � � $ � � - � � � � $ 
 " � � � �  � � � � � � $ � � � � � �
� � C � � � ! 	� � C $ � � � � � � � $ � � � � � � $ � � � " � � C � � � � � � � $ & �  � � �  � � � � � � $ � $ � � $ � � * � � �
� � � � � � $ �  � $ � � * � � � � � � � * � � � � � � $ � � " � � � � � � � � $ �   � � � � � � � � � $ � � � � 	% � � - � '
� � � � � * � � � � � � � $ � � � � - � " � � � � � & # & � � � � � - � " � � � � � � $ � 	� � $ � " � � C � � � � � � � � � % � � ) $
� � � ! 	% � � � � � � � � � $ � � � � � � � � � $ � � � � � � 
 � � � * � � � � 	� � � � � � � � � � � � � � � � � � � � � � � �
� � � $ � D � � � � $ 	� $ � � $ � D � � * � $ & � � � 	� " � � � � � � $ �   � � �  � $ � �  � � � " � 	� � � � � � �  � � � � '
� � � � � � $ 9 % � � � � � � � � $ " � C � � � � � � � � � & � � � � � � $ � � * � � � $ � � � � � � � " " � � � � � � � & �
� � � � $ � � � � � � �  � � � / � � � " � � � � � � � � � � $ �  � $ � � � � � � ) $ � % � � � 1 � � � � � � &



� � � � � � � � � � � � � � �� � � �

3.5

4

4.5

5

5.5

6

6.5

7

7.5

8

20 30 40 50 60 70 80 90100 200

√s (GeV)

y t P
la

te
au

  TASSO

  MARK II

  AMY

  DELPHI

--  a + b ln(ECM) Fit

-   Jetset 7.4

a)

� " " � � � � � � � & � . / � � � � � � � � $ � � * ) � � � � � � � ! 	% � � � � � � � D � � � $ 	� $ � D � � $ � � � �

1.8

2

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

20 30 40 50 60 70 80 90100 200

√s (GeV)

y t-B
re

ite

-  Jetset 7.4

-- a + b ln(ECM) Fit

� " " � � � � � � � & � . / � � � � � � � � $ � � * ) � � � � � � � � � � � $ � � � � � � D � � � $ 	� $ � 9 � � $ � � � � � �



� H � � � � � � � � � � � � � � � � 	 	 �

� � � � � � � � $ � $ � � / � � � � � � � " � 	� � � � � ) � � $ � � $ � D � � * � $ � � � � : $ � � � � � � 1 � # 
 � � � � � � � � �
G � D � $ � � � � � � � � C 	� � � $ 9 � � � � � � $ � � � ) � � �  � $ � � * � � * � $ ' % 
 � � � � � D � � � $ 	� $  � $ � �  
� % � � � � $ �  � � � � � / � � � � � � & � � � � � $ � � � C � � $ � � � � � � 7 � � � � 
 1 � � � � � 7 � � � �
' � � � � � � � � � � $ & � � � " � % " � * � $ � $ � � � � $ � � � C 	� � � $ � � � % � � � $ � � * � � � � � � � � � � � � &
� � � � � � �  9 � � " � � � � $ � � � 9 % � � � � � � � � � � � � % � $ � 
 � � � % � � � ) $ � 
 � � �  � $ � � � �  
� % � � � %  � � � � $ � � � � � � � � � � � � ' � � � $ D � � �  � $ � � � � � � $ � � � � � � & � � � � � � � % � � � � " � '
� * � � � � " $ �  � � �  � � � � � : $ � � � � � � � � � � � $ � � ) % � � � ) $ & � � � � � � $ � D � � � � $ 	� $ � � � � � � �

2

3

4

5

6

7
8
9

10

20

30

40

50

60

20 30 40 50 60 70 80 90100 200

√s (GeV)

y t-H
öh

e/
B

re
ite

 u
. <

N
ch

>

JADE

PLUTO

TASSO

TPC

MARK II

DELPHI r

HRS

AMY

ALEPH

DELPHI

OPAL

L3

<Nch>

 yt-Plateauhöhe

  yt-Breite

� " " � � � � � � � & � . 8 � � �   � � � � � � � � � � * � � � ! 	% � � � � � � � � � $ � � � � � � D � � � $ 	� $ � 9 � � '
$ � � � � � � 
 � % � � � � � � � � � $ � D � � � � $ 	� $ &

- � � � $ � � � % � % � % � � � � � * � 8 � � � �  � � � � � � � $ � � � � 	% � � 
 � � � � � * � � � � * � � � � � * � � � �
� � � � � � � 	� � � � � $ � $ $ & � � � � � � 8 � � �   � � � � � � � � $ � " � � C � � � � � � � " " & � & � � � � � � � $ � � � $ &
� � " � � � � � � � � $ � � C 	� � � � � $ � � � � 	% � � � � � � � � � $ � ' ) � � � � � �  � $ � � � �  � $ � � � � � � � � �
� � � � � $ � � � � � * � � � � � % � � � %  � � � � $ � � � � � � � � � � � � � � � � $ 
 � $ � � � $ � � � 9 % � � � � � '
� � � � � � � � % � � ) $ � � � � � $ � � ' � � � �  � $ � � � � � � � � � � � � � � & � � � � � � � � � � � � � � � � � � � � " $
� � * � ) � � % * � 	� " � � � * � � 	� � � � � � � � � � � � � � � � � � $ � D � � � � $ 	� $ & - � $ � 	� * � � � * � " � - � � � � � � * �
� � � � �  � � � � � � � � � � $ � C 	� � � � � � � ' % " � � � � � � � � � � � � � $ � � D � � ) $ � $ � � � � $ � �



� � � � � � � � � � � � � � �� � � �

	� " � � � � � � $ �   � � � � �  � $ & � � � � % D D � � $ � % � � � � $ �  � � * � � � � � � $ � � � � � � � � � " " & � & �
� � � � � " $ � � � � � � � � � $ � 9 � : $ � � � � � � 9 % � ! 	% � � � � � � � � � $ � � � � � � D � � � $ 	� $ � " � � � � '
� � � & � 	� � � � � � $ � $ � $ � 9 � � � � � � � � � � � � � � � � � � � � � ) $ � % � 9 %  - � D � � � �� � � � � � �
/ � � � � � � � � $ � � * ) � � � � 9 % � � � � � $ � � � � � � � $ � � � � 	% � � � � � � D � � � $ ' � � * � $ � " � � " � � � � $ $ &
� � � � � � � C � � $ C 	� � � � � � � � � $ � � � � � � / 
 D % � � � $ � � 9 % � 1 � � � # � 7 � � � # 
 � � � C 	� � � � �
! 	% � � � � � � � � � � $ 9 % � 1 � � � � � 7 � � � � & � � � � �  � � � � 	� � $ � � � � � � A = @  � ? � = # : $ � � '
� � � � � � 9 % � * � & # & � ) � � � � � � * � � % B � � � � � � � � 
 � � B � � � � � � $ � D � � � � $ 	� $ � � � � � �  �
� $ 	� � ) � � � � � * � � � � � * � � � � � � � � � � $ � � � � 	% � � 
 � � � � � � * � 8 � � � �  � � � � � � � � � 	� � � �
� $ � $ $ - � � � $ &



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

� � � � 0 � � � � � � � � � 
 � � 	 � � � 	 
 � � � �

2

3

4

5

6

7

8

9

1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6

ξp

1/
N

 d
σ/

dξ
p

  -  distorted Gaussian Fit

     161/172 GeV  DELPHI

     133 GeV

      91 GeV

      58 GeV   TOPAZ

      44 GeV   TASSO

      35 GeV

      22 GeV

      14 GeV

DELPHI

� " " � � � � � � � & � . � � � � 
 $ � � � � � � � � C 	� 
 � � � � � � � � - � � � * � � � 
  � $ � 
 �  % $ � 9 � � 
 $ � 

� � 
 �  � $ 
 � � � � 
 � � � &

� 	� 
 � � � � � � � 
 $ � � � � � � � � " $ � � � � C � � 
 � 
 � � � � � � � � � 
 � � � � � � � ! � � � � � % 
 '
� � 
 � � � � � � � � 
 � � 
 � � � � � 9 � 
 $ � � � � � � 	� � � � � * � � � � % 
  ' � & � $ & � � � � � � � 
 � � � * � � � �
+ � � � $ % 
 $ � � � � � � � � � � , " � � � � * � � � $ & � � 
 � � � � � $  � � � � � 9 % � � % � � � � � � � " " � 

� � 
 � * � � � $ � � � � 
 $ � C 	� 
 � 
 � � $ � 
 : * � 
 	� � � 
 G � 
 $ % � � � � � � � � � � 	� � � $ � � � � � � � 
 � '
 � $ 
 � � � � 
 � � � 9 % � � 
 � � C 
 � � � � � � 
 �  � $ � 
 � � " . � �  � 
 � ) $ � 9 � � : ) � � � � D � 
 �  � $ � 

� � � 
 � � 
 � % 
  � � 
 � � � � 
 � % � � � � � � � 
 � � � 
 � � � � � � " � 	� � � � � � � � ' # $ G % 
 
 � ) $ � 
 C 	� 

� � � � � $ $ � � � � 
 $ � � � & / � � � � $ � � � + � � � $ % 
 $ � � � � � � � � � � , � � � $ � $ $ � $ � � � % � � � � � '
� $ �   � � � � � � � � 
 � � 
 �  � $ � 
 C 	� 
 ) � � � / � � 
 � � � & � � � / 
 � � " � � � � � � � � � � � - � " � � � �
� & � � � � �   � � � � � $ � � � $ & � � " � � � � � � / � � ! � � � � � � � � � � " � � � % � � � / � � 
 � � � � � � �

� � � � H � 
 � � $ � � " � � � # � � � � � 
 � � � � " � � C � � � � � � � - � : : 	 � � $ � � 9 % � # H " � � H H
� � � � � � 
 � � � � � � - 	 � � 8 : D � ) $ 
 �  9 % � � � � � � � � H 
 � � � " � � % � � � &
� � � - � � � $ C 	� 
 � � � : ) � � � � D � 
 �  � $ � 
 � � � � � � � �  � $ $ � � 
 � � � � 
 $ 9 % � # � # 7 # � � � � � � �� � � & � � � � 
  � $ $ � � $ � � � � 
 $ � C 	� 
 � � � � % 
  � � 
 � � � " � - � � � � � � * � � � � � � 
 � � $ � 




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

� � � � � � � 
 � � � �� � � 
 � ' # $ � � � � � � � � � � � C
# H � � � 7 � H ' � & � � 7 � & � � � & � 7 � & � � & � 7 � & H � & �
� � � � � 7 � # ' � & H � 7 � & # H # � & � 7 � & � # # & � 7 � & � � & �
� � � # H 7 # � ' � & � H 7 � & � � # � & � 7 � & # # � & � 7 � & � � & �
H H � � � 7 � � ' � & � # 7 � & � � # � & # 7 � & � # � & # 7 � & � � & �
� � � � � 7 � # ' � & � � 7 � & � # # � & � 7 � & � # � & � 7 � & � # & �
� # # � � 7 # ' � & � � � 7 � & � � � � # & � � 7 � & � � � & � 7 � & � � & �
# � � # � H 7 � � ' � & � � 7 � & # � � H & � 7 � & � � � & � 7 � & � � & �# � # � � � 7 H � ' � & H � 7 � & # H � � & H 7 � & � � � & � 7 � & � � & �
# � � # H � 7 H � ' � & � H 7 � & � � � � & � 7 � & � � � & H 7 � & � � & �� � $ $ � � � � 
 $ . # � # 7 # � ' � & � � 7 � & � �

- � " � � � � � & � . � � � � � 
 �  � $ � 
 � � � 
 � � % � � � � � � � ' # $ G % 
 
 � ) $ � 
 � � � � � � � � � � � �
� �  � � $ � � 
 � � � � � � � � � ' � & � $ � � � % � � � � & � � � � � � � $ � � � � � � " � 	� � � � � � �  � � � � � �
� � � $ � D � � � � $ 	� $ &

	� " � 
 � � � � $ �   � � �  � $ � � � � � � " � 	� � � � � � �  � � � � � � � � � 
 $ � � C 	� 
 � � � � � � � � � � �
� � � $ � D � � � � $ 	� $ � � � 
 & � � � � ' # $ G % 
 
 � ) $ � 
 C 	� 
 � � � " � $ 
 	� � $ �  � � $ $ � � ' � & � � 7 � & � � &
� � � � � � � � $ � $ � 9 � / � � 
 � � � � " � 	� � � � � ) � � $ � � � � � 
 � � 
 $ � � � � � � ) � � � � " " � � � � � � � & � � � $ '
� %   � � � � 
 � � � & ! � � 
 � � $ � � 
 + � � � $ % 
 $ � � � � � � � � � � , ) � � % * �  � $ � C 
 � � � � � � 
 � '
 � $ � 
 � ' � � � % % � � � � � � � � $ � � � � � � 
 � % � � � � � " " � 
 � � * � � � � � $ � � - $ $ � $ � % 
 � � � &
	 " � � � � � ! � ! � D % $ � � � � � � � � � � � 
 � ) $ � � � � 
 � � � � * � � � 9 % � D � 
 $ % � � � * � � � � � � � � '
� 
 % � � � * � � � : D � ) $ 
 � � � � � � 9 % � � � � $ 
 ) � � � � � * � � � � � 
 * � 	� " � 
 D 
 	� C $ � � 
 � � � 
 � � B
 � � � � � � � 
 $ � � � � / � � 
 � � � � " � 	� � � � � ) � � $ � � 
 + � � � $ % 
 $ � � ' � � � � � � � � , � � 
 �  � $ � 

' : * � 
 	� � � 
 G � 
 $ % � � � 
 3 � � � � � � $  � $ � � � 9 % � � % � � � � � � � " " � 
 � � 
 � * � � � $ � �
� � 
 �  � $ � 
 � � � 
 D � 
 $ % � � � * � � � � � 
 $ � � � � � � 9 � 
 � � � � * � $ & �  � � � � � � � � � ) % 
 
 � � � � 
 '
$ � 
 � 
 	% B � � �  � � $ � � 9 � 
 
 � � � � 
 � � � 
 � � � � � � � � " � � � + � � � $ % 
 $ � � ' � � � � � � � � , � � � � �
� � $ � � � � � � D � � � $ 
 " � � � �  C 	� 
 � � � � � � $ � D � � � � $ 	� $ � � 
 � � � " � 	� � � � � � �  � � � � � � � � 
 $
� � � � � � � $ � $ � � 
 � � & � � 
 � � $ " � 
 � � * � 	� " � 
 � � * ) $ � � � " � � � �   � $ 
 � � * � � � � � � $ � 
 9 � � � 

� � � �  � � � � � � � 
 $ � � � � � � � � C * � & � � 6 � � 
 � � � � 
 �  � � � � 
 $ � � � " � � C � � � � � � � $ &
� � � / 
 � � " � � � � � $ � � � " " � � � � � � � & � � � 
 � � � $ � � � $ & � � � 9 % � � � � � � � � � � 
 � D 
 	� � � � $ � � 
 � �
� � � / � � 
 � � � � � $ � � * ) � � � � � � 
 � % � � � � � " " � 
 � � 
 �  � $ � 
 C 	� 
 � � � � � � � � � � � � �

� � � �  � � 
 $ � � 
 � ' # $ ' G % 
 
 � ) $ � 
 9 % � � & � & 	 
 � � � � * � $ � � * � � � $ � � � � � 
 �  �  � �
C 	� � 
 � � � � 
 	 
 � � � � � � � � � % � � � � � � � 
 � � $ � � � 
 � � 
 $ � � � � � � 3 � � " � C 
 � � � � � � � � � 

	� " � 
 � � � � $ �   � � �  � $ � � � � � 
 � * � � � $ � � / � � � � � * � � C $ � � � � 
 D � 
 $ % � � � * � � � : D � ) '

$ 
 � � & ! � � � � * � $ � � * � � � 
 : * � 
 	� � � � 
 � % � � � � � 
 G � 
 $ % � � � � 
 ' � � � " � � � � � � $ � 9 � � � � 
 '
$ � � � � � � � � C � � � $ � � � � � � � � � ) ' � � 
 � � * � � � " � � � 
 ) $ $ � � $ � � � / � � 
 � � � � � $ � � * ) � � � � � �
� � 
 � � � � 
 � 
 	� " � 
 � � � � $ �   � � �  � $ � � 
 � % 
 � � 
 � � � � & � � C � 
 � � � � � 
 � % � � � G % 
 
 � '
� � $ � % � � � 
 � � 
 �  � $ � 
 � � $ � � � � 
 D � 
 �  � � $ � � � � 	� " � 
 D 
 	� C � � � ) � � % * � � 
 � * � � � 
 $ &



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

<ξ>

σ

s

k

- Fong/Webber (Λeff = 200MeV)

√s (GeV)

σ,
 k

, <
ξ>

 , 
s

� " " � � � � � � � & � . / � � 
 � � � � � $ � � * ) � � � � � � 
 + � � � $ % 
 $ � � ' � � � � � � � � , � � 
 �  � $ � 
 & � � �
9 % � � � � � � � � � $ � � � $ � � � � � 
 � � � C � � 
 9 % � � % � � � � � � � " " � 
 � � 
 � * � � � $ � � � � 
 �  � $ � 

� � 
 � � 
 $ % � 9 � 
 $ � � � � � � � � 
 &



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

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

� 	� 
 � � � / � � 
 � � � � � 	 � � * ) � � � � � � � � � 
 �  �  � � � 
 � � � � 
 	 � � � � � � ' � 
 $  � * � 	 � � �
� � � � � � � ! � � " � � C � � � � � � � � � % 
 � � 
 � � � � ' � � � � � � � � � * � � � � ' � & � $ $ & � � � � � � � � � � � '
� 
 � * ) � � � 	 � � � � � � � � � � 
 C 
 � � � 
 � � 
 �  � 	 � 
 � � � � 
 � ) 	 � 9 � � 
 � : ) � � � � � � � � � & � � �
� � D � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � 	 � � � 
 � � � " 	 � � � % � % � % � � � � � � � � � � � 	 � 	 � 9 �
	� " � 
 D 
 	� C � � � � � 
 � � � � � � � ! � ! � D % 	 � � � � 
 � � � � � * � � � � � � � � 	 �   � � � � � � � � 

� 
 	% B � &
� � � � � 
 � * � � � � � 9 % � � 
 � 
 C % � � 	 � � " � � � � 
 * � � � � � � � � 	 � � � + � � � 	 % 
 	 � � � � � � � � '
� � ,  � 	 � 
 � � � � 
 �  	 � 
 � 
 � � � % � � 	 � 
 � � � � � 	 � � � � � � 
 9 % � � % � � � � � � � " " � 

" � � 	 �   	 � � G % � � � � � � 	 � � & � � 
 � � 	 " � 
 � � * � 	� " � 
 � � * ) 	 � � " � � � �   � 	 
 � � * � � � �
� � 	 � 
 9 � � � 
 � � � �  � � � � � � � 
 	 � � � � � � � � C * � & � � 6 � � 
 � � � � 
 �  � � � � 
 	 � � � " � � '
C � � � � � � � 	 & / � � 
 � � 	 � � 
 	 ) � � � 9 � 
 " � � � � � * � � � � � 
 C � � 
 � � � � 
 � 
 � � � 	 �   � � � 
 � � �

	� � � � � * � � � � � � � � � � 9 � 
 � � � � � � D % � � � %  � � � � � � 	 � % � � 
 � � � C � * � � � � � � � C � � ) 	 � % � � � &
� � � � 9 � 
 � 
 � � * � 	 : * � � � � 
 � � ) � � 	 � � " � � � � 
 G %  " � � � 	 � % �  � 	 � � � � 
 � � / 
 D � 
 �  � � '
	 � � 
 C � � � � � � � � � : D � ) 	 
 � � � � * � 	 � � � 	� � � � � * � � � � � & � � � � � � � � � � + � % � � ' � � " " � 
 ,
� � 	 � " � � � � 	 � 	 � � " � � ) � � � � � � � � �  � � � 
 � � ! � ! � D % 	 � � � � & � � � �  � � 
 � � � � � � 	
� � � � * � �  � � � � � � 
 �  � 	 
 � � � � 
 � � � 
 � � � � � 
 � " � � 
 � � 	 � � � � � � � � � � C � * � � � � � � � C � � ) '
	 � % � 
 � � � � � 	� " � 
 � �  + � � � 	 % 
 	 � � ' � � � � � � � � ,  � 	 C 	� � C C 
 � � � � � � 
 �  � 	 � 
 � ) � � % * �
� � � � % 
 	 � � � � � 
 � � � � 
 � 
 � 	 � 	 � � 	 � � * � � 
 � � � � � 
 � � C � � � � 	 & � 
 	� � � � � * � � : 	 � � � � � � � 

� � / � ! G % � � � " % 
 � 	 � % � � � � 
 � � � � � � 
 � � B � � 
 / � � � � B � � 
 � � 	 C � � ) 	 � % � ' � � � C � * � � 

� � � � � � � � � � 	� " � 
 + � % � � ' � � " " � 
 , � � 
 �  � 	 
 � � � � 
 � � � $ � � � � � � � * � � � � � ) % � � 	 � � 	 �� � 
 � * � � � " � � � 9 % � �  � � 	 	 � � � & � � H " � 	 
 	� � 	 ' + � % � � ' � � " " � 
 , C 	� � 
 	 � � C � � � 	 �  � '
	 � � * � � 	% � � 
 � � � 
 	 � $ & � � � � � 
 / 
 � ) 	 ) � � � ) � � % * � � � C 	� � 
 � � � � 
 	 
 � � � � � � � 
 * �
� � � : ) � � � � D � 
 �  � 	 � 
 � " � % 
 " � � 
 	 � � 
 � � � 
 � % � � B � � � � � � � � 	 � 	 � 9 � 	� " � 
 D 
 	� C � � � � � 

� � � � � � � ! � � � 9 % � � � " � 
 	� � 
 	 " � � � " 	 &
�  � � � G % 
 
 � � � 	 � % � � � � � � 
 � � " � � 	 �   	 � � � 	 � � � � � � � 	 � � � 
 � � � � � � � 
 � � � � 
 �  �
� � � � � � � � � � � � � � � 
 � � � � � C � � � � � � � � � � ) % � � � � 	 � � 	 � � � % � � � � � � 
 � � � ' � � � � � � � �  
� 
 � � � " � � � " � � 	 � � � � � � � � � � 	 � � � � " � 
 	� * ) � � * � 	 $ & - � " � � � � � & � � 	 � � � 	 � � � 9 � 
 '
� � � � � 	 � � � 
 � � 
 	 � � � � �   � � � � � 
 & � � � � � � � � � " � � � � � � � 
 � � � � � � � � � � � 
 � 	 � � * � �
: �   � � � 
 � 	 � 	 � � 	 � � * � � � � � � � � ) % 
 
 � � � � 
 	 � � � � � 	 �  � 	 � � * � � � � � " � � 	 �   	 � � � 	 &
� � 
 � 	 � 	 � � 	 � � * � � � � � � � 
 " � 
 	� * ) � � * � 	 � � 	 � � � G % 
 
 � � � 	 � % � � � � � � � * � � � � � � � � 	 D � '

 �  � 	 � 
 � & � � � � � � 	 �  � 	 � � * � � � � � � � � 
 � � 
 � � � � � � � ) 	% � � � � � � 
 * � : * � � � � ) � � �
� � � � 
 � � 
 	 � � � � 	 � 
 � � 
 � � 	 � % � � � 
 : * � � � 	 	 � � " � � � * � 	� 	 � 	 � � 
 � � � & � � 	 � 
 � * � � � � � �
� � * � : * � � � 	 	 � � � � C � : � ' + � , 
 � � � � $ 
 � � ' & ' % ( $ � � � � � 	 � ) 	 % 
 � 
 � ) 	 � ' 
 � � � � � � 

� � � $ ) � � � � � 
 � � � 	 �  � 	 � � * � � � � � � � 
 � � G %  D % � � � 	 � � � � C � � " 
 % * � � � � � 
 � � � ' � � � '� � - � " � � � � � & H $ & �  � � � � � � � 
 - � : : 	 � � 	 � �  � B � � 
 � � � 	 �  � 	 � � * � � � � � � � 
 � � 

� 
 � � � 	 �   � � � � " � � � * � 	� 	 � 	 � � 
 � � � & � � � � � � 
 � C % � � � � � � � � % � � � � C 	� 
 � � � G % '
9 � 
 � � � �  � 	 
 � 
 � � � 	� � � 	 � � � 
 .

� % � � � % � 3 �% � � � � � � 3 % � � � � 3 � � � � �
� # � � � � % � � � �� � ' � � �

� % � � 	 � � " � � � � 
 � ' � � 
 	 �  8 � � 	 
 �  � � � � ' 	 � � � � � � 
 � � ' � � � � 
 � � 	 " � 
 � � * � � � �

3 % � � � � 	 � 	 � � 	 � � * � � � " � � & � � � 	 �  � 	 � � * � � � � � � � � 
 � � � � ' 	 � � � � � � & � � � � � � � � '



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

� � � � � � � 
 / 
 D � 
 �  � � 	 � 

# H - � : : 	 � & H � � 7 � & � � �
� � � & � � � 7 � & � � �
� � � & � � � 7 � & � � �
H H � & # � H 7 � & � � �

� # & � � / � � ! � � & � � # 7 � & � # �
� � / � ! � & � � � 7 � & � � �

# � � � / � � ! � � & � � � 7 � & � H �� � / � ! � & � � � 7 � & � � �
# � # � / � � ! � H & # � � 7 � & � H �� � / � ! H & � � � 7 � & � � �
# � � � / � � ! � H & # � � 7 � & � � �� � / � ! H & � � H 7 � & � � H

- � " � � � � � & � . � 
 � � � + � % � � ' � � " " � 
 , � � 
 �  � 	 
 � � � � 
 � � � 
 � � � " � � � � 6 � � � � � � �
� � 	 " � 
 � � * � � � &

 � � � � � � 
 G % 9 � 
 � � � �  � 	 
 � 
 " � � � � 	 � 	 � � � � ; = � A ) % � � � 
 9 � 	 � 9 � � " � * � 	� 	 � � � � � � 

G % 
 
 � � � 	 � % � � � � 
 ) � � � 
 � � � � � � � " � � � � � � % � � � � � �  � � 	 � 9 % � � % �  � 	 � � * � � � � � �  
� " � 	 � � � � � 
 � � � � � � � � �  � � � � � � 	 � ) % 
 
 � � � 	 � % � � � C � � � � � � & � � � � � � ) 	 � � � � � �
� � 	 � � � � � � � � � 	 � 	 � � : � � 	 � � � � � � � 	 " � 
 � � * � � 
 � � � " � � � * � � � � B � � * � � � � G % 
 
 � � � 	 � % � � '
) % � � � � � � 	 � � 9 % � ' # & � � � � " � � � 
 ) 	 � " � 
 � � 
 � � � � � �  � 
 �  � � � � / 
 � ) 	 � � C � � �
� % � � 	 � % � � � � � � � � 
 �  �  � &
� " " � � � � � � � & # � � � � � 	 � � " � � � �  � � 	 � � 
 � � � ) 	 � % � ' � & � $  � 	 � � � �  � � � � � � � # & � �

� � � � % 
 � � 
 � � � � � � � � � ) % � 	� 
 � � 	 � � � � 
 	 % � � * � � � � 
 � % � � � � � ' � � ' � � � � � $ $ & � � * �
� � � � � � % 
 � � 
 � � � � � � 	 � � � � � � � 	 � � � � - 	 	 � 	 ' � � � � � � � H H & � $ & � � � " � % " � * � � 	 �
8 � � � �  � � � � � 
 � � 
 	 � � � � 	 � � 
 � � � � 
 � � � � � � � � � �  � % � � � � 
 � � � ) � � � � � � ! � � '
� � � � � � C � � � � � � % � � � � ) � � % 
 � � � � � ' � � � � � G � D � 	 � � # $ � � � � � 	 � 	 � � 
 � � � &
� � 
 � � C � � � � � � � � � � � 
  � 	 	 � � 	 � � � 
 	 � � � : ) � � � � D � 
 �  � 	 � 
 � 9 % � � � � � � � � 7 � � � �
� � 	 ) % � � � � 	 � � 	 � � � �  � � � � � 	 � 	 � � 
 + � % � � ' � � " " � 
 � � 	 � , � � 
 � � : D � ) 	 
 � � ) � � � 

� � � � � � � � � / � � 
 � � � 
 " � � � �  � � �  � 	 	 � � 
 � � � � � 9 % � # � # 7 # � � � � � � � % � � � � � � 
 '
� � & � � � � � � � � � � � � � � 	 � D 
 � * � 	 � � � �  + � 
 � ) 	 � 9 � � , � � 
 	 � � 
 � 	 � 
 ) � � G % D D � � � �

/ � � 
 � � � � 
 : � � � � : � � � � � : � � � � � : � � � � � : 	 � 	 � � � � � 
 � � � � ' �
� # � � � � & � � # ' ' � & � # � � & � # � � & � � � � & � # �
# � � � � � � & � � � ' � & � # � � & � # � � & � � # � & � � H � & � H �# � # � � � H & # � � � & � � � � & � � � � & � # � � & � � � � & � � # � & � H �# � � � � � H & # � � � & � � � � & � # � � & � # � � & � � � � & � � � � & � � �

- � " � � � � � & H . / � � � � � C � � � � 
 9 % � � 




� � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � #

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8

4

4.2

10 20 30 40 50 60 70 80 90100 200

√s (GeV)

ξ*

-   MLLA (        = 200 MeV)

--  incoherent PS

      DELPHI

      ALEPH

      TASSO

DELPHI

� " " � � � � � � � & # � . / � � 
 � � � � � 	 � � * ) � � � � � � � � � 
 �  �  � � � 
 � � � � 
 	 � � � � � � % � � �
� � � 9 % � 
 ) % 
 
 � ) 	 � 


9 % � � � ' � � $ � � � # � � F � � � �2 � � � � ' " � � � � � � $ & � � � � � G � D � 	 � � # � � � � � C 	� � 
 	 � � 	 ) � '
� % * � ) � � � � � � 
 � ) 	 � � � 
 � � � � * � " � 
 ) � � 	  � 	 � � � � 
 � � � � � � � � � � � � � � � � � � � 
 �  � 	 � 
 �
 	% � � � * � &

� � � � 	 
 � � 	 � � 
 � � 
 �

� " " � � � � � � � & # � � * � � � � 	 � � � 	� " � 
 � � � � � � � � 
 � � � � � C 	� 
 � � � � � � � � � � ! � G % � '
� � D 	 
 ) � � % * � " � 
 	� * ) � � * � 	 � � 	 � � � � � � � � � � � � ' � & � $ ) � � � � � � � 
 )  � � � � � � � � � � � '
9 % � 
 � 
 � ) 	 � & � % � 	 � 
 � 
 � % : 	 � � � � � � 
 � � � � � � ) � � % * � � � � � � � 9 % � 
 � " � 	� � � � � ) � � 	 � � �
� 
 � � 
 	 � � 
 � � � � � � �  9 � 
 � � � 
 � � � � � � � � 9 % � 
 ' � 
 % � � ) 	 � % � � 
 � 	 � �  � 	 � � 
 : * � � � 
 '
D � � ) 	 � � � � 
 � � � &
� � � � C � 
 � � � � � � 
 � � 
 � � � � � � � " 9 % 
 � � � * � � � � � � 
 � � � � � � / 
 � ) 	 � � 
 * � � � � � � G % 
 
 � ) '
	 � 
 C � ) 	 % 
 � � � � � � � � �  	� � � C % � � � � � � 
 � � � � � � � � �  % � � � � � � 
 � � .

� � � � � � � �
� 
 ' � � � � � � � � � � 
 $

� 
 ' � �� $



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

/ � � � � � 
 �  � 	 
 � � � � 
 � � � � � 
 � % 
  � ' � � � $ � � � 1 � � � 0 � � � � � � C 	� � 
 	  � 	 � % � 	 �

 � 
 � % : 	 � � � � � � � C � � � � � 
 	 � � � � & � � � 
 " � � & � � # � � � � * � � # & � � � � � � � 
 & � � 
� � 
 � � � C � � � � � � G % 
 
 � ) 	 � 
 C � ) 	 % 
 � � � 	 � � � " " � � � � � � � & # # � � 
 � � � 	 � � � 	 & � � � � % � � 	 � % �
� � � 8 # ? � � � � � � � � � � � * � � � 	 . � � � � � 
 ) � � � � � 
 � 
 � 	% � 	 � � " � 
 % � � ) 	 � % � � � 
 � % 
 � � '
� � * � 	 � � * � � � 
 * � � � � � 
 � / 
 � ) 	 � ) %  D � � � � � 
 	 & � � � + � � � 9 % � 
 ' ) % 
 
 � � � � 
 	 � , - � � % '

 � � 9 % 
 � � 
 � � � � � � � � � � 	  � � � � � � � 
 * � � � � 	 � D � � ) � 	 � % � � � 
 � � � � � % 
 � � 
 � � � � �
' � & � $  � 	 � �  G % 
 
 � ) 	 � 
 C � ) 	 % 
 & � � � � � 
 � � � � * � 	  � 	 � � � � � 	 � � � � � � 	 � " " & � & # � &

0.95

0.96

0.97

0.98

0.99

1

1.01

1.02

1.03

1.04

1.05

10 20 30 40 50 60 70 80 90100 200
√s (GeV)

C
fla

vo
ur

� " " � � � � � � � & # # . / � � 
 � � � � " � 	� � � � � ) � � 	 � � � � � � 9 % � 
 G % 
 
 � ) 	 � 
 C � ) 	 % 
 �

� � � � � � � 
 � � � � � % 
 � � 
 � � � � 9 � 
 � * � � � * � 	 � 
 	 � � * � � � C � � � � � � � 
 	 9 % � � & � D 
 %
� 
 � � � � � 	 � � 
 � � ' � � � � # � � 7 � � � � $ 
 � % � � � � � � � � � � � � � � � � � 
 � �  " � � & � � '
) % � 	� 
 � � 	 � � � 
 	 % � � * � � � � 
 � % � � � � � � � � � � * � 	 9 � 
 " � � � � 
 	 � � � � � � � � 9 % � # H & � � � C '
� � � � 	 & � � 
 � � � ) � � �  � � � � � : * � � � B � " � � � 	 � � 
 � � B � � � 	� " � 
 � � � � 	 �   � � � � � 

� � * � 	 '  % � � - � � � 
 	 � � � � � � � % 
 � � 
 � � � � ' � � � � � � � # & � � $ 	 � � � � � � � � � � C 	� � � � � � � 	 &

� � � 
 � � � 
 � � � 	 � � 
 
 � 	 � � �
/ � � � � � � 	 � 
 � � � � � � � � ! � � % 
 � � 
 � � � � " � 	 
 � 
 	 � � � � " � � � * � � � � � � � � * � � � � �  
� � 
 �  �  � � 
 � � � � 
 	 � � � � � � ' � 
 $ � � � � � 
 �  � � 	 	 � � � � 
 	 ' � � � $ & � � � � � 
 / 
 � ) 	



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

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8

4

4.2

10 20 30 40 50 60 70 80 90100 200

√s (GeV)

ξ*

mit Flavourkorrektur:

-   MLLA (        = 179 MeV)

--  incoherent PS

      DELPHI

      ALEPH

      TASSO

DELPHI

� " " � � � � � � � & # � . / � � 
 � � � � � 	 � � * ) � � � � � � � � � 
 �  �  � � � 
 � � � � 
 	 � � � � � �  � 	 � � � '
9 % � 
 ) % 
 
 � ) 	 � 


� � � 	 � 	 	 � 	 � � � � � / � � � � B � � 
 � � � C � * � � % � � 
 � 	 �  � � * � � � � � 	 � � � � � � � � 
 � � � � � �
� 	 � � � � 
 � � 
 � � � � � � � � � 
 	 � � � � � � � � � � 
 � � � � � � � � � C 	% 
  � � ' � � � % � �   � 	 
 � � * � $ � � 	 &
� � � � � � � � � � ! � � % 
 � � 
 � � � � " � 	 
 	� � 	 � 
 ' � � � � � � & � � # � � � 
 & � � � / 
 � � " � � �
� � � � � 
 � � 	 � 
 � � * � � � � � � 	 � � - � " � � � � � & � � % � � � � " " & � & # � � � � � � � " � � & � � � � � 
 	 �
C 	� 
 � � �  � 	 	 � � 
 � � � � 
 � � � � � " � � � � � � �  + � � � 	 % 
 	 � � ' � � � � � � � � , � � 	 " � � 	 �   	 
 � �
� � � � � � � � � C 
 � � � 
 � � 
 �  � 	 � 
 � � � � � � 	 ' � � � � � � " " & � & � $ & / � � � / 
  � 	 	 � � � � � � � 

� � � ' � � 
 	 � � � 
 * � � � 	 � � 
 � 	 � % � � � 
 � � � �  	 � � � � 
 	 � � � � � � � 	� 
 � � � �  �  � 	 � � �

� � * � 	 � � * � � � � � 	 
 � � � � 
 � � B � � � � � � � � % 
 � � 
 � � � � � � 
 � � � � � �  � � 
 � � * � �  � � �
� � 
 �  �  � � � � � : D � ) 	 
 �  � � 	� � 	 � � � � 	 � � � 
 & � � � � � � 
 � � � � � � � 
 � � 
 * � � � � � � �
�  � 	 � � � " � 	 
 	� * � 	 � � * � � � � � � � � 
 - � � � 	 � � * � � � � � � � 	 � 	� " � 
 � � � � 	 �   � � � &

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



� H � � � � � � � � � � � � � � � � 	 	 �

� � � � � � � 
 � 
 � � � � � 
 ' � � � �
# H � & H � � 7 � & � � � � & � � 7 � & # � � & � � 7 � & # �
� � � & � � � 7 � & � � � � & H � 7 � & � � � & � � 7 � & � #
� � � & � � � 7 � & � � � � & � � 7 � & � � � & H � 7 � & � �
H H � & # � H 7 � & � � � � & � � 7 � & � � � & H H 7 � & � �
� # � & � � # 7 � & � # � � & H � 7 � & � # � & � � 7 � & � �
# � � � & � � � 7 � & � H � � & � � 7 � & � � � & # � 7 � & � �
# � # H & # � � 7 � & � H � � & � � 7 � & # # � & � � 7 � & # �
# � � H & # � � 7 � & � � � � & � � 7 � & � � � & � � 7 � & � �

� � 	 	 � � � � 
 	 . � & � # � 7 � & � � #

- � " � � � � � & � . � " � � � * � � � � � � � � * � � � � � � � 
 �  �  � � � � � 	 	 � � � � 
 	 & � � � � � '
� � � � � ! � � % 
 � � 
 � � � � " � 	 
 	� � 	 � & � � # &

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

20 40 60 80 100 120 140 160 180 200

√s (GeV)

ξ* - 
<

ξ>

- MLLA Vorhersage (=0.351)

� " " � � � � � � � & # � . � � 
 � � � � * � � � 
 � " � � � * � � � � � � � � * � � � � � 
 �  �  � � � � � 	 	 � � � � 
 	
� � 
 � � � � 
 	 � � � � � �  � 	 � � � � � % 
 � � 
 � � � � &



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

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

� � 	 � � � 	 
 � � � �

� � � � 
 � 	 	 � 
 � � � 	 + � 
 � � � � � � � � , � � � 	 � � 
 	 � � 
 � � � � 
 	 � � � 
 
 � 	 � � � � 	 � � 
 � � 
 � 
 �
� � � � 
 	 � � � � � 
 
 � � � � � � 
 
 � � � 	 � � � � � � � 
 	 � 
 	 � � � 
 � 
 # � � � � � � � � 
 � 
 � � � 	� 
 � 	 	 � 
 � � � � �
� � � 
 � � � � � � 	 � � 	 	 � 
 � 
 � 	 � � � � � � � 
 � 
 
 	 � 
 � � 
 ) � 
 � � 
 � � 
 � � + � � 	 	 � � 
 � 
 , � 
 � 
 � � � �
� � 
 � � � � � � � 	 	 	� � � � � � � � 
 � � 
 	 � 	 � � 
 	 � � � 
 
 � � � � � � � � 	 	 
 � � � 
 
 � � � 
 � � � � � � � � 

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

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

� �, � � � 
 � � 	 	 � � � 	 � � � � � 
 � � 
 � � � � & � � � 	 � 
 � 
 � � 
 � � 
 � � � $ � � � 	 
 � 
 � � 
 � - � � .
' � � � � � ) 
 
 � � � $ $ - ' * + 
 
 � � � � � � ) 
 	 � � � � � � � � � 
 � � 	 � 
 � � � � � � � � 

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

� 
 
 � � � � 	 � � � � � 
 � 
 � � 
 � 0 � � 
 	 � � � 
 
 � � 
 � � � � 
 
 � 
 � � + 
 � � 
 � � 
 �

10
-2

10
-1

1

10

1 10

DELPHI

★   14  GeV

❐   22  GeV TASSO

▲  29  GeV TPC

✩   58  GeV TOPAZ

●   91  GeV

❍   133 GeV

■   161 GeV DELPHI

- JETSET 7.4

p [GeV]

1/
N

 d
n/

dp

� � � � � � 
 
 � � � * + 1 � � � � 
 � 
 	 � � � � � � � 
 � 
 
 � 	 � 
 � 
 	 � � 
 � 	 	 � � 
 � � � 	 � � � � � � � � 
 � � � � � � �



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

1

2

3

4

5

6

7

8

9

10

0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

DELPHI

★   14  GeV

❐   22  GeV TASSO

▲  29  GeV TPC

✩   58  GeV TOPAZ

●   91  GeV

❍   133 GeV

■   161 GeV DELPHI

   λ = 0.059 , KH=0.697)
- MLLA (Q 0=206 MeV,

p [GeV]

1/
N

 d
n/

dp

� � � � � � 
 
 � � � * � 1 � � � � 
 � 
 	 � � � � � � � 
 � 
 
 � 	 � 
 � 
 	 � � 
 � 	 	 � � 
 � � � � � � � 
 � � � 	 � 
 � � 

� � & � � � � � � � � 
 � � 
 	 � � � ' � � � � � � � 
 � � 
 ) 	 � 
 � � 
 	 � � 
 � � � � � � � 
 	 � � � 
 � � 	 � � � � 

� 
 � 
 � � � 
 � � � � 
 
 � 
 �

� � 
 � 
 � � 	 
 � � � # 	
 
 � � � 
 � 	 � 
 
 	 � 
 � � � � � � 
 � * � � � � � � � � � � & � � � 	 � 
 � 
 
 � �
� � 
 � 
 
 � � � 
 	 � � � � � 
 
 � � � � 	 � � 
 � � � � 
 � � 
 � � 
 � 	� 
 
 � 
 � � � � � � � � � 
 � 
 � 
 � � � � � 	 � 

� � � � � 
 � 
 � � � 	 � � / � 
 � � � � � � � � 
 � � 
 � 	 � * � � 
 
 	 � 
 � � 
 � � � � & � � � 	 	 
 
 � � � � �
� 
 
 � � � � � � � � 
 � 
 � 
 
 � � 
 � � 	 	 � 	 	 � 
 � � � � � � 	 � � 
 	 � 
 � � � � � � � � 	 
 � � $ � � � � + �
� � � � 
 � 
 	 � 
 � 	 	 � 
 	 � 
 / � 
 � � � � � � � � 
 � 
 � � � 
 � 	 � � � 
 � 
 � 
 � 
 	 	 
 � � � 
 � 
 � � 	 	 � 
 � � � �
� � * � � � 	 � 
 	 � 
 � � � � � � 
 * � � � � 	 � � 	 � � � 	 � � 
 � � 	 	 � � � 	 � � � � � 
 
 � � � � � � � � 
 � 
 � � �

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

� � 
 � � � � � � 
 
 � ' � � � ) � � � � 
 
 � 
 � 
 
 � � 
 � � � � 	 � 	 � � 	 � � 
 
 
 � � � 
 	 � � � � 	 	 � 
 � � � 	 � 

� 
 	 	 � � � � � � 
 � 	 � 
 � � 
 � * � � � � 	 � � 
 � 
 	 � � � � � � � 
 � � � 	 � 
 � � 
 � � � � 	 � 
 �
� � 
 	 � � � ' 
 � � 
 �

� � � � �
�


 
 � � � � � � 
 � � � 
 
 
 � � � ) 	 � 
 � � � � � � � 
 
 � � � � 
 � 

' � � � ( � � �  � � � 	 � � � � 
 � 
 � 
 � � � 
 � � � � 
 
 � 
 � � 
 � � 
 ' � � � � � � � + � � � � � ) �
� � � 	 � 	 � 
 � � 
 	 � � � � � 	 � � 
 � � � 	 	 � � � � � � � � � � 
 � � � � � 
  � � �  ( �  � � 
 � 
 � � � � � � 	 � 
 � �
� � � � 
 � 
 � � � � " � �� � � � � �  � � � � � 	 � 
 - � 	 � 
 � � � � � 
 	 � � 
 	
 � � 
 � � 
 � � 
 � � � � / � 
 � � � � 	 � � 

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

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



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

� � 
 	 � � � � � � � 	 % 	 	 � � � 	 � 	 � � � 
 	 � � # �
� � � � � � � � � � � � � � 	 � � � � 
 � � � 
 � 	 	 � � � 	 � � � � � � � 	 	 # 	
 
 � � � � � 
 	 � � � � � � 
 � 
 � 
 � 
 � � � 

� � 
 � � � 
 ' � � 	 � � 
 � � � � � � 	 � � � � 	 ) � � � � � 
 � 
 � � � � � � 	� 
 � � � � � � 	 � � 
 � � 	 � � 
 � � 	 � 
 � 	 	
� � � 
 # � � � 	 � � � � � � * � � 
 � 
 	 
 � � � � 
 � � � � � & � � � 
 � � � 	 	 � � � 	 � 
 � � � 	 � 
 � � � 	 � � 

� � 
 $ � � � � 
 � 
 
 � 	 	 � 
 � 
 � � � � � � 	� 
 � � 
 � � � 
 � � � 
 � 
 � � 
 	 � � � � 
 � � � � � � � � � � � 
 � �
� � � � � 	 
 � 	 � 	 � � � 
 � � � � � 
 	 � � � 
 � � 	 	 � ( (  ! � 
 � 
 � � � 
 � 
 	 � � � � � � * � � 	 � � � � � � � � 

� � � � � 
 � 
 � 
 � � � � 
 
 � � � � � & � � � 	 � 
 � � 
 � 	� � � � � � 	 	 � � 	 � 
 	 � � � � � � � 
 � 	 � � � � � � �� � 
 * � * # 	
 
 � � � � � � � � 
 	 � � � / � 	 � � 
 � � � 
 
 � � � 
 � � � � & � � � 	 � 
 � � 
 � * � � 	 * � �
� � 	 � � � � � � 
 � 
 � � 
 � � 	
 	 � � � 	 	 � � 
 � 	 � 
 � 
 � � 	 	 � ( (  ! � 
 � 
 � � � 
 � 	 	 � � � 
 	 � � � 	 � � � �
� 
 � � 
 	 � 	 	 � 
 � � 
 
 
 	 � 
 � � 
 � � � � � 
 � 
 � 
 � � � � � 	 � 
 � � 	 � � 
 � � � 	 ' � � � � � � � + � � ) �
	� � � 
 	 � 	 � � � 
 � � � � � � � 
 
 � 
 � � � 
 	 � # 	
 
 
 � � 
 ' �

� � � � � ) 
 
 � �
�

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

�  � !  !  � 
 � 
 � � � 
 1

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

* + � * � * * � � � +
* + � � � � � � � +
� * � * � � � � � � �

� � � 	 � � 
 � � � 
 � 	 	 � 	 � 
 � � � 
 	 � 	 	 � 
 	 � � 	 � � 
 / � 	 	 � � � 
 
 � � � 	 � � � � 	 � � � 
 $ � � � � 
 �
� � 
 � � � 	 � 
 	 � 
 	 � � 
 � � � � / � 	 � � 
 � � � 
 
 � � � 
 � 0 $ � � � 	 
 � 
 � 	 � � � � � � 
 � 
 � 
 � � � �
� � � 	� 
 � � � � � � 	 	 � � 
 � 	 � � 
 � � 
 � 	 � 
 � � � 	 � 	 � 
 � 
 � 	 � 
 � � � � � � � � 
 � � 
 � � � � � 	 � � 	 � � � �
	 
 
 � � � 	� � � 
 
 
 � ' � � � � �

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

� � 
 � 
 	 � � � � � � 
 # � � � 	 � 
 
 � � � � 
 � � 	 � � 	 	 � � � 	 � 
 
 � � �

� � � � � � 	 
 � � ' � � 
 � � � 
 
 
 � ) 
 � � 
 �
� � � � � �

� ' � 
 	 � � � ) � � � � � �* + � � � � � � � � � � � � � � � � � � � * � � � � � � � * � � � � � * � � � + � *
� � � � � * � � � � � � � � � � � � � � � * � � � � � � + � � � � � � * � � � � � �
� � � � + � � � � � + � � � � � � � � � � * � � � � � � * + � � � � � * � � � � � �
� � � � � � � � � � + � � � � � � � � � � * � � � � � � � � � � � � � * � � � � � +
� * � � � � � � � � + � � � � � � � � � � * � � � � � � � � � � � � � * � � � � � +

* � � � � + � � � � * * � � � * � � � � * � * � � � � � � + � � � � � * � +
* � * � � + � � � � * � � � � * * � � � * � � * � � � � � � � � � � � � * � �
* � � � � + � � � � * � � � � * � � � � � � * � � � � � � * � � � � � * � �

� � 	 	 � � � � 
 	 1 � � + � � � � � + � � � � + � � � � � � � � � � � � � � � � �
* + � * � * � � � � � � � � � * � � � � � � � � � � � + � � � � � � � � � � � + � � � � �
* + � � � � � � � * � � � � * � � � � � + � � � � � � � � � � * � � � � � � � � � � � �

� * � * � � � � � * � � � � � � � � � � � � � � � � � � � � � * � � � � � � + � � � + � � �

� � � � � � � � � � 1 � � 	 � � 
 � � � 	 � 
 � 
 	 � 
 � � 	 	 
 
 � � � 
 ' � � � ) � 
 � � � 
 � 	 	 � � � 	 
 � 
  � � �  ( �
�  ! � 
 � 
 � � � 
 	 � � � � � 
 	 � � � � � 
 	 � � � 
 � � 	 	 � � � 
 � 
 � 
 � 
 � 
 � � � 
 �



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

10
-3

10
-2

10
-1

1

20 40 60 80 100 120 140 160 180 200

√s (GeV)

dn
/d

p 
F

itp
ar

am
et

er

●   KH

✭   Q0

❍   λ=ln(Q0 /Λeff)

� � � � � � 
 
 � � � * � 1 � 
 � 
 � � � � � � 	� 
 � � � � � � 	 � � 
 � � 	 � � 
 � � � 	 � 
 � � � � 
 � � 	 	 
 
 � � � 
 / � �
� � � � 
 
 � ' � � � ) � 
 � � � 
 � 	 	 � � � 	 
 � 
 � � � � � � 	 	 
 � � � � � 	 � 
 � � 
 � � 
 � � � � 
 � � � � � � 	 � � 

� � 	 	 � � � � 
 	 � 
 �



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

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

. 
 � $ 	 
 � � 
 � � � 
 � 
 � 
 � � � � � � 	� 
 � � � � � � 	 � � 
 � 
 � 
 	 � � 
 	 � � � � � 
 � 	 � � � 
 � � 
 � � � � 
 	� � � 

, 
 � , % �


 
 
 � , � � 

 � � 	 
 � � � 	 � 	 � � � � � � � � � � � 
 � 
 � 
 � � � � 
 � � 
 � � � 
 	 � � 
 � � 
 � � � � �
� � � $ � � � 
 � � � 	 % � � � � 	 � � 
 
 � � � 
 � 	 � � 
 � � 	 � 
 � 
 	 � � 
 	 � � � � � 
 � 	 � 	 � 
 	 � � � � � � � 
 � 	 � � �
� � 
 � � � 
 � � � � 
 � 
 � . � � � � � � � 
 � � 	 	 � 
 � 
 	 � 
 � � � � � � � � 
 � � � 	 � � � 
 	 � � � 
 # � � 
 � 
 ' � � �
� 
 � 
 	 � � 
 	 � � � � � 
 � 	 � � � 
 � � � � � � * � � � � 	 � 
 � � � � � � � � 
 � � 
 
 	 	 � � � 	 � � � 
 � � � 
 � 	 � ) �
� � � � � � � � � � 
 
 � � 
 � � � 	 � � � 
 � � � 	 � 
 � � � � � 
 � 
 	� � � 
 � � � � � � � � � 
 , � � �


 	 � 
 	 � � � 
 
 �
� � � � 	 � � � � � � * � � � 	
 
 � 
 � � � � 
 � 
 	 � � 
 	 � � � � � 
 � 	 � � � � � � � � 
 $ � � � 
 � � � 	 % � � � 	 � � 	 	
� � 
 � � 
 � 
 
 � 	 � 
 � 
 	 � � 
 � 	 	 	 % 	 	 � � � 	 � 	 � � � � � � 
 � 
 � � � � � � � � � 
 � 	 � � � � 
 � 
 � � 
 � 	 � 	 � �
� � 
 � � � � 
 � � 
 � � � � � 
 � 	� � � � 
 
 
 	 � 
 	 � � 	� 	 � 	 � � 	 � � � � � � ' 
 � � $ � � � � + ) � � 
 / � 
 � � � �
� � � � 
 � 
 � 
 	 � � 
 	 � � � � � 
 � 	 � � � � � * � � 	 �

10
-1

1

10

10 2

0 0.5 1 1.5 2 2.5 3

91 GeV

●   pt
out bzg. Sphericity-Achse

❍   pt
out bzg. Thrust-Achse

 - JETSET 7.4

pt
out [GeV]

1/
N

 d
σ/

dp
pou

t

10
-1

1

10

10 2

0 0.5 1 1.5 2 2.5 3

161 GeV

●   pt
out bzg. Sphericity-Achse

❍   pt
out bzg. Thrust-Achse

 - JETSET 7.4

pt
out [GeV]

1/
N

 d
σ/

dp
pou

t

� � � � � � 
 
 � � � * � 1 	 � 
 � � � � � � � � � 	 � � � 
 , � � 

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

� � � � � � 
 
 � � � * � � 
 � � 
 � 	 � � 
 � 
 � 
 � � � 	 � 	 � � � 
 	 � 
 � � � � � � � � 
 � 
 � 
 	 � � 
 	 � � � � � 
 � 	 �
� � 
 * + � � 	 * � � � � 	 � � � � � � � � � 
 � � 
 � � 
 	 	 � � � � 
 � � � 
 � � $ � � 	 � 
 � � 
 	 � � � � � 
 � � � 	
$ 	 
 � � 
 � � � 
 � 
 � 
 � � � � 
 	 � � � � � 
 
 � � � 
 � � � � (  !  � � 
 � 
 	 � � 
 	 � � � � � 
 � 	 � ' � , 
 � �
� , % �


 � 
 
 � � , � � 

 � ) � 
 � � 
 � 	 � � 
 � 	
 � � 
 	 � � � 	 � � � � � � � 
 	 	 � � � 
 
 � � � 
 � � � � & �
� � 	 � 
 � 
 	 � � � � 
 � � 	 � � 
 � 
 � � � 
 � 	 	 � 
 � � 
 � � � � � 
 � 
 � 
 � � � � 
 � � 
 � � � 
 	 � 
 � � � � � � � �
� � � 	 	 � � � 	 � � � � � 	 	 � � � � 
 	 � � 
 	 � � � � 
 � � � � � 
 � � � � 
 � � % 	 � � � 
 � � � � 
 � � � � � � � � � 

	 � 
 � � � � � � � 	 � � � � 
 � � 
 � 	 � 	 � � � $ 
 � � � � 
 	 	 	 � 	 � 	 	 � 	 � � � 
 � 
 
 � 	 % 	 	 � � � 	 � 	 � � � 
 � 
 �
� � 	 	 � � � 	 � � � 	 � � � 	 � 	 � 
 � � 
 
 � � 
 � 
 
 � � 	 � 
 � � 	 � � 
 � � 
 $ � � 
 � 	 	 � � � � � 
 
 � 
 � � � �
� 
 � 
 	 � � 
 	 � � � � � 
 � 	 � � � 
 & � � � � 
 � 
 � � � � 	 � 
 � 
 � � � 	 � 
 	 � � � � � � � � � � 	 � � 	 � 
 � � 
 	 	 � 
 �
	 � 	 � � � 
 # � � � � $ � � 
 
 � � $ � � � � 	 � � 
 �
� � � � � � � � � 
 
 � � � * � � 
 � � 
 � 	 � � 
 � 
 	 � 
 � � � � � � � � 
 � 
 � 
 � � � � 
 	 � � � � � 
 
 � � � 
 � � 	 	 � � �
� � 
 	 � � � 
 , 
 � , % �


 
 
 � , � � 

 � � 
 * + � � 	 * � � � � 	 � � 	 � � 
 	 � 
 � � 
 	 � � � 
 � � 
 	 � � � � �
� � 
 � 
 � � 
 	 � 
 � 
 � � � � 
 � 
 � 	 � 
 � 
 � � 	 � 
 � � 	 	 � � � � � 
 � � � � � 	� � � 
 � � 
 	 	 � � � 
 
 �



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

  14 GeV

  22 GeV

  35 GeV

  44 GeV (TASSO)

  91 GeV

  133 GeV

  161 GeV

  172 GeV (DELPHI)

-  Jetset 7.4

pt

1/
N

 d
n/

dp
t

� � � � � � 
 
 � � � * � 1 � 
 � 
 	 � � 
 	 � � � � � 
 � 	 � � � � � � $ � � � 
 � � � 	 % � � � 	 � � � 
 * + � � 	 * � � � � 	

� � � 	 � � � 
 � � 
 � � � � � � � 
 
 
 � � � 	 � � 
 � � 	 � 
 � � 
 � 	� � � � � � 	 	 � � � 
 � � � 	 � � � � 
 � 
 � �
. 
 
 � � � � � � 	 � 
 � 
 	 � � 
 	 � � � � � 
 � 	 � 	 � � � � 
 � � � 
 	 � � � 
 � � � � � . 
 
 � � � � � � 	 � 
 � 
 	 �
� � 
 	 � � � � � 
 � 	 � 	 � 	 	 � � 	 � � � 
 � � � � � � � � � � � � 
 � � 	 	 
 � � � 
 
 �  � �  ' � � 
 	 � 
 � � 
 � 
 	 �
� � 	 � 
 � � 
 � 
 � � 
 � 	 � � � � � � � � � # 	
 � 
 	 �



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

0.2

0.3

0.4

0.5

0.6

0.7

0.8

20 40 60 80 100 120 140 160 180 200

√s (GeV)

<
 p

t >

 -   JETSET 7.4

 --  HERWIG 5.8

 ...  ARIADNE 4.08

❍   TASSO

✫   MARK II

●   DELPHI

< pt
in >

< pt
out >

< pt >

� � � � � � 
 
 � � � * � 1 � 
 � 
 � � � � � � 	� 
 � � � � � � 	 � � 
 � � 	 	 � � � � 
 	 � � � 
 , 
 � , % �

 
 
 � , � � 

 � � 	

� � � � � � � � 
 � � � � � � �

� � � � � � 	 
 � , 
 � � , % �

 � � , � � 

 �* + � � � + � � � � � � � � + � �

� � � � � � � � � � � � � � + � �
� � � � � � � � � � � � � � � � * � � � � � � � �
� � � � + � + � � � � � � � � � � � � * � � � � � � � � � � * � � � � � *
+ + � � + � � � � � � � � + � � �
� * � � � � � � � � � � � � � � + � � � � � � � � + � � � � � � � � � � � *

* � � � � � � � � � � � � + � � � � � � � � � � � � � � � � � � + � � � � * �* � * � � � � � * � � � � + + � � � � � � � � � � � � � � � � � � � � � � * *
* � � � � � + � * � � � � � � � � � � � � � � � � + � � � � � � + � � � � * �

� � � � � � � � � � 1 � � 	 	 � � 
 � � 
 � 
 	 � � 
 	 � � � � � 
 � 	 �



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

� � � � � � � � � � � � � � � � � �
� 
 � � � 	 � 
 � 
 � � � 	 � � 
 � � 
 � 
 � � 
 	 � � � $ � � � 	 
 � 
 ' �, � � 0 � � � � 	 
 �

� 0 � � 
 � ��
� � � 	 
 0 �

	 �
0 � �

, � �
 � , � � �

 	 � � � � , 
 ) � � 
 	 � � 	 � 
 � � 
 � � � 
 � � 
 � 
 � � � � � � 	� 
 � � � � � � 	 � 
 
 	 � 
 	 
 � � 	 � � 
 	 � � 


� � � � & � & � � � � 
 � 
 � � � � � 	 � 
 � � � * � � � � 	 ' � � � � / ) � * � * 
 
 � * � � � � 	 ' � � 
 � �
� � 	 	 � 
 � ) ) � 
 
 � � 
 � � � � � � � � � 
 � 
 � 	 � � � � 
 � � � 
 � 	 	 � 	 � � � � 	 � � 
 	 � 
 
 � � 
 # � � 	 � � 	 � 
 �

 
 � � $ � � � � � � 	 � 	 � � � � � � 
 � � � � � � 
 � � 
 � � 
 	 � 
 � 
 
 
 � ' � � * � * � � 	 ) � � 
 
 � � � � 
 	 �
� � � � 
 � � 
 � � � � & � � � 	 � 
 � � 
 � � 
 � � � � � 	 	 
 
 � � 
 � � 
 	 � � � � � � 
 � 
 � � � � � 
 � 
 � 
 �
� � � � 
 � � 
 � � � 
 	 � � � 
 � � � � � � 
 �

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

' 
 � 	 	 � 	 � � + � $ � & � 
 � � � � � � 	 � � � � � 
 � � � 
 � + � � � ) � 
 � � � 	 � � � � � � 
 
 
 � 	 	� 	 � � � � �
� � 
 � � 
 	 � 	� � � 
 � � 
 	 	 � � � 
 
 � � � 	 � � 
 � � 	 � 
 � � � � 	 � � 	 
 � � 	 	 � � � � � � � � � # � 	 	 �
� 
 � 
 � � � � � � 	 � 
 � � � � � � 
 � 
 � � � � 
 	 � � � � � 
 
 � �

� . 
 � $ 	 
 � � 
 � � � 
 � 
 � 
 � � � � � � 	� 
 � � � � � � 	 � � 
 � � � � � � 	 	� 	 	 � � 
 	 � � � 
 
 � � 
 
 � �
� � � & 	� � � 
 
 � / 
 � � 	 � � � � 	 � 
 - � 	 � 
 � � � � � 
 � � 
 * + � � 	 * � � � � 	 
 
 	 � 
 	 
 � � 	 �
� 	 � � � � 	 	 � � � � � � � � � � . 
 
 � � � � � � 
 & 	� � � � � � � � � 
 / 
 � � 	 � � � 
 	 � � � � 	
 � � 
 �
	 
 � � 	 � � � 	 	 � 
 � 	� � 	 
 � 	 � � 
 
 � � � 	 � � � 
 $ 	 � � � 
 
 � � 
 � � 	 
 	� � 	 � � � * � � � � � 

. 
 � � � � 	 � � 
 � 
 � 	 � � � � � � 	 	� 	 � 
 � � 	 � � 	 � � � 
 	 	 	� 
 � 	 � � / � 
 � � � � 
 � � � 
 � � � 
 � � �
� � � � 	 	� 	 � 
 	 	 � 	 	 � � � � 	 � 	 	 � � 	 � � 
 � � � � 
 � � 	 
 � � 
 � � � 
 � � � 	 � 
 
 � 
 � � � � � � �

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

� � � 
 � � � 	 � 
 � 
 � � 
 �

� � 	 � � � 	 � 
 � 
 � � � � 	 � � 
 $ � � � � 
 � 
 
 � 	 � � � 	 � 
 � 
 � � � 	 � 
 # � � � � � 	 	 � � 	 � � � � � � � & �
� 
 	 � 	 � � 	 � � � � 	 � 
 � � � � 
 � 	 � 	 � � � ' � � 	 � 
 # � � 
 � � � 
 
 
 � ) � � 
 � � 	 � 	 � 
 � � � � � � � � 
 �
� � � 	 � � 
 � � 
 � � � 
 � 	 � 
 � � 
 	 � 
 � � � 	 � � � � 	 	 � 
 � 
 & � � 
 � 
 � � 
 	 � � � 
 
 � � 
 � . 
 � � � �
	 � � . � � � � � � 
 � � 
 � � � � 0 	 � 
 	 � � � 
 
 � � 
 � � � � � 
 � 
 � � � � 
 	 � � � � � 
 
 � � � 
 � 	 � � 
 � �
� 
 � 	 � 
 	 � � � � � � 
 � � � � 
 � 
 	 � � � � � � � 
 � 
 
 � 	 � 
 � 
 	 � � 
 � 	 	 � 
 � �, � � � 	 	 � 
 � � 
 	 � � � 

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

� � 	 � � � � 	 	 � � � � � � � � � � � 0 	 � 
 	 � � � 
 
 � � 
 	
 � � 
 � � 
 � � 	 � � 	 � 
 
 
 	 � 
 	 
 � � 	 � 

� 
 � 
 � � � � � 
 � � � � ' * + � * � � � � 	 ) � � 	 � � 
 � � � � � � � � 
 
 
 � � 
 � � 
 � � � 	 
 � 	 � � 
 	
� � 
 � � 
 � 	� 
 
 � 
 �

� � � � 
 # � � � 	 # � � � 	 � � � � 
 � 
 � � � � 
 	 � � � � � 
 
 � � � 	 � � 
 � � 
 � 	 � 
 � � 
 � � � � 	 � 
 �
� � 
 	 � � � � � � � 	 � 	� � � 
 � � 
 	 	 � � � 
 
 � � � 
 	 � � � � � � 	 � 
 	 	 � � � � � � � � � � � � 
 
 � � � � � 
 
 �
� � � � 	 � ' � 
 � 
 � � � � � � 	� 
 � � � � � � � 	 � � 
 � � � � � 
 
 � 
 � � 
 � 	 � � 
 	 
 � 	 � 
 ) � � 	 � � 
 � � �
� � � � 
 � � 
 � � 
 � � � 
 
 � � 
 � 	 � � � 	 � 
 
 � 
 � � � � � � � � � �  � � 
 � 
 � � � 
 � � � � 
 � 
 
 
 �
� � 
 
 � � � � 
 � � � � 
 	 � � 
 � � � � � � � � � � � � � 	 � � 
 � � � � 
 �

� � � 
 � � � � 
 � 
 	 � � � � � � � 
 � 
 
 � 	 � 
 � 
 	 � � 
 � 	 	 � 
 � �, � � � � � 	 � � / � 
 � � � � � � � � 
 � 
 � � �
� 
 � 	 � ' � * � � 	 ) � � 
 
 	� � � 
 
 
 � 	 � � � 	 � 
 
 � � � 
 	 � � � � 	 	 � 
 � � � 	 � 
 # 	
 
 � � � � � � �
� & � � � 	 � 
 � � 
 � * � � 	 * � � � � 	 � 
 
 � � � 
 � � * � � � � � � � � � 
 
 � # 	
 
 � � � � � � �
� � 
 � 
 
 � � � � 
 � � 
 � � � 
 	 � � $ � � � � � � � � � � ! � � � 	 $ � � � 	 
 
 � 	 � � � � � � � 
 � 
 � 
 � � � �



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

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

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

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

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

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

 � 	 � � � 
 � 
 � � � 
 � 	 	 � � � � 	 � � � � 
 � � 
 
 � � � � � � % 
 � � � � � � 	 � � 
 	 � 
 	 � � � 
 � 
 	 � � � 
 �� � 	
� � 
 � �

� � � 
 � � � � � �

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

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

� � 	 � � 
 � 	 � � 	 
 � 	 � 
 � � 	 ' 
 
 � � � � 	 � 
 . 
 	 	 � 
 � � �� � 	 � � 
 � � 	 	 � 
 	 * � � � 
 � � 
 ) �
� � 	 � � � 	 � 
 � 
 � � 
 � 
 � # � � 
 � � 	 	 	 � 	 	 � � � � 
 	 � � � � � 
 � � 
 � 
 � � % 	 � � 
 	 � 
 � 	 	 � � 
 	 �

 
 � � 
 � �� � � � � � 	 � � � 
 � � � 
 � 
 � # 
 
 � � 	 � � 
 � � 
 # � 
 	 � � � 	 � � � � � 
 � �
� � � 
 # � � � 	 � � 
 � � 
 � �� � � 	 � � � � 	 � � � � � � � � � - � � 	 
 
 � $ � � 
 � � � � � � � � � 
 � 
 � 
 	 # �
 � 
 �
� � � � � 
 � � � � � 	 � � � # � 
 	 � � � 
 � 	 � 	 � � � � 	 � � � 	 � � � 
 � � & � � 
 # � 
 � � �� 
 � 
 � / � � � � � � �

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

� � � � � 	 � 
 � �
� � 
 � 	 � � 
 � � � � � � � � � 
 	 � � � � 
 � 
 � � 	 � � � � � 
 � 
 
 � � / �� � � � 	 
 
 � � � � � � � � 	 
 	 � �
	 � � 
 � � 	 � 
 � 
 # � � 
 � 	 � � � � � 	 � � � � � � � � 	 � � � 	 � � � � � 
 	 � 
 
 � � � � �� 	 	 � � 
 
 � � �� 
 	 � � �
� � � 
 � � � � � 	 � 
 � $ � � � � � � � � � � � � 	 � � 	 � � 	 � � � � 
 � � 
 	 	 � 
 � � 	 � � 
 � 
 � � � 	 	 � 
 � � � � 
 � � �
� � � 	 � 
 	 	 �� 	 	 � � � � � 
 � � � 
 � � � � 
 � � 
 � � 
 	 	 � � � 
 
 � � � 	 	 � � 
 � � � 
 
 � �



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


 * � � � / � 	 	 ' & 
 	 � � )� � � � �  � "  ! � � � � � ! � ' �  �
� 
 	 � � 	 � 
 � � � * � � �


 	 � � � � � 
 � � � � � $ � � �
� � � � �  � �  ( � � �  � ! �  
� 
 � � 	 � 
 � � � � � � 	 � � � � 
 * � � �
� � � 
 � 
 � 
 � $ 	 
 
 � �

� � � � �  � �  ( � � �  � ! �  
� � � � � � * � � �


 � � � � � � � � � � � 
 
 � � % 	 � � � 	 	 � � ' * � � + ) 	 * +
� � . � � � � � � 
 � � 
 � � 
 � 
 	 	 � & + � * ' * � � * � * � � + ) 
 
 � � & + * 	 ' 	 * � 	 � * � � + )' 
 
 � � 
 �� � � 
 	 � � � � 	 )


 + � $ 	 � � � � 	 � � � � 
 � � � � � % 	 � � � ' * � � * ) � � �$ 	 � � � � 
 � � 
 � � � % 	 � 
 � � � � � 	 	 � * � ' * � � � ) * 	 � +
� � $ � � � � � � % 	 � 
 � � � * 	 � ' * � � 	 ) � � *


 � � � � � 
 � � � 	 � 
 � � 	 
 
 �
� � � � �� � ! � � � � � � � � � � �  � ! �  �
/ � � & � 
 � � � 
 	 � � � $ * � � � � � �


 � � & � � 
 � 	 	 � � � � � � � � � � � � � 
 
 � & � � � 
 	 � % � � 
 � � % 	 � � � 	 	 � / + � ' * � � � ) � � �

� � 
 � 
 � 	 	 � � �� � � � � � � � � % 	 � 
 � � � � � ' * � � � ) � � � �� � 
 � 
 � 	 	 � � �� � � � � � � � � % 	 � 
 � � � � � ' * � � + ) � � �& � � � � � � � 	 � � 
 � � % 	 � 
 � � � * + ' * � � + ) * 	 �


 � � � � $ � � � �
 	 � 
�  � � � � � � ! � � �  � � � � � � � � � �  � ! �  � � �� ! � � �  ! � �  � � � ( � � � ' � �  !
	 � � 
 � 
 � � � 
 � � � 	 � 	 � � 
 � � � � � $ � 
 � 
 � � 
 	 � 
 � � � / � 
 � � 
 & � � � � � � � 
 � * � � �


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

 � � / � � � 	 	 � 
 ' & 
 	 � � )

� (  � � ! � � � � � ' � � ! � � � � � � � � ( � � � � � � � � ' � � '
� � � � & � � � � 
 � / 
 � 	 	 � � � 
 � � � � � � 
 � * � � �

� +



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


 * � � � � 	 � 
 � � � � � � � � � 
 � 	 �
� � � 
 � � � � � % 	 � / * 	 � ' * � � � ) 	 � �


 * * � � � � �� 
 � � � �

� ! � � � �  �  ! ' � � � 	 � � � ! � � ! � � � � ! ' � � � ( � � � � � � � � 
 � � � ' � � �  ' � � � (  �
�  � � � � � � �  � � ( � � ! � � � � ( � � �  (
� � � � � � � % 	 � � � � � � � * ' * � � 	 ) * � � � *


 * 	 � � � � � � � 

� 
 � � � � � � � �
� 
 � # 	


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

� � � ! � �  � ! � ' � � � � � � � � �  � ! � �  ! � �  ' � � � � � ! � 
  � '
� 
 � � � � � % 	 � / * � � ' * � � � ) * � � �


 * + � � � $ � �� 	 	 
 � 
 �

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


 * � � / � � 
 � � 
 	 � 
 � � � � 
 	 	 � � 	 � 
 � � � $ �� � � 
 � � 
 �
. � � � % 	 � � 	 � ' * � � � ) � * �


 * � � � � � � 	 � 
 	 � 
 � 	 � � � � � % 	 � 
 � � � � � 	 	 � � 	 � ' * � � � ) * � �


 * � � � � $ � �� 	 	 
 � 
 �

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


 * � � � � � � 
 � � � 	 � 
 � � 	 � � �
� � � � � � � � � � �  
 � ! ( �  �  � � �  �  ! � � � ! � � ! ' � � � ( � � � � � � � � ! � � � � � ' ' � � �
�  � � � � � � � � � � � � �  ! �  ! � � � � ( � � � '
� � � � 
 � � 	 � � & � � � � � � 	 � � � % * � � *


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

  � ' � ! � � � � � � � � � 
 � ! � � � � � � � � � � '
� � % 	 � 
 � � � � � 	 	 � � � ' * � � � ) 	 �


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

� � � � ( � ! � � � � � � � ! � � � � � � � � � ! � � � �  � � ! � � � � 
 � 
  � '
. � � � % 	 � � 	 � � � � � 	 ' * � � � )


 	 * � � � � � � � � � � � � � � 
 � � � � � � 	 � � 	 � � 
 � 	 � � � � � � � � � 
 � $ � � � � 
 � % � 

. � � � % 	 � � � * � 	 * � � 	 * � ' * � � � )


 	 	 � � � � � / 
 �
 � � � 

� � �  ! � �  � � � ( � � �  � � � � ' �  � � ! � � � � �  � � ��  � � � � ! � � ' � � � 
 � � � � ( ( � �  ! '
� � � � � !  � � � � 
 � � � ( � � ( � � � � � '
. � � � % 	 � � � � � � � � � � � � ' * � � � )



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


 	 � � � 
 � � � � � � 	 � � 	 � � 
 � 	 � � �
� � ' � � ' � � �  ! � � " � � � � � 
 �
� � � 	 � � 
 	 � 
 � 
 	 � � 
 � 	 � � � # � 	 
 
 � � � 	 	 � � * � � *


 	 + � � � - � � 	 � � � 
 	 �� 
 � � � � � � � 	 	 � � � 
 
 �

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

� � � � � � ! � � � (  � ! � � � � � � � � � � � � 
 � � � �  !  � �  
� � � � � � � � � * � � + � ' * � � � )


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

 	 � � � � � � & � � � � � � � � � � & � � � � * * � � - � � � 	


 	 � � � � 
 � / � 
 � � 
 � � � � � � � � � � 
 � � � � � 	 � � � � � � 
 � �
� ' � �  !   � �  ! � �  � � � (  � � �  � �  � � ! � � �  !  � �  � � ' � � � � ( � � � ' � ! � � � �  � � �
�  � � � � ' �  � � ! � � � � � � ! � � ' � � � 
 � � � � � � �
� � % 	 � � � 	 	 � / � � � 	 * � � 	 	 * ' * � � � )


 	 � � � � / � � � 	 	 � 
 �
� � �  ! � � � � � � � � � � ( � � � ! � � � � � � � � � ! � � � ! � � � � � � � � � � � 
 � � � � ( ( � ' � � � '
. � � � % 	 � � � � � + � � � + � 	 ' * � � � )


 � � � � � & � 
 	 � 
 � � 	 � � �
� � % 	 � 
 � � � � � 	 	 � � � ' * � � � ) * � � �


 � * � $ � � � � 
 � � � . � � � 
 
 � �
� � � !   � �  � � � � � � � � �  � ! � � 	 	 � �  �  � � � � � � � �
� � $ $ - � � 	 � � � � � + ' 	 � � � � * � � � )


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

� � � �  ! � ! �  ! 
 � ! !  � � � � � ' � � � � � ! � � � �  ! � � � � ' � ! � " � � � � � ' � � 
  � '
� � % 	 � � � 	 	 � / 	 	 � � ' * � � � ) 	 � � � 	 � 	


 � � � - � � � � � � � �
� ' � � � � � � � � �  !  � �  � � ' � � � � ( � � � ' � � � � � ! � � �  � '
� � % 	 � � � 	 	 � / 	 + � ' * � � � ) � * � � � 	 �


 � + � � - � � . � � � � �
�  � ' � !  �  � � ' � � � � � ( � ' � �  � � ! � � � (  ' �  � � ! � � � � �  ' � � � � � � � � !  � � � � � � � � �
� 
 � � � � � � � � ( � � � � � � � 	 � 
 � � �  �
� � % 	 � � � 	 	 � / � + � ' * � � � ) � � � � � + 	


 � � � / � 
 � � � � � � 

� � � ! � � � � � � � � �
� � � � � � � � + * * � � +


 � � � � � $ � � � � � � � 
 �
� 
 � !  ' � ( � ' � ! � � � �  � � � � � � � � � � ! � � � � � � �  � � � '
� � % 	 � � � $ � 
 � � 	 � � 	 � � � � * � � � � � � * � � * � � �



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


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

� �  �  �  � � ( � � � � � � �  � � ! � � � (  ' �  � � ! � � � � 
 � �  � ' � � � � � � ��  � (  � � � � �
( � � � ! � � � � � � � � � ! � � � � � � � � �
. � � � % 	 � � � � � * � � � * * + ' * � � 	 )


 � � � - � � � � � � � �
� ' � � � � � � � � � ! �  � � � ( � � � ( � � � � �  ' � � � � � ! � � � � �  � � � ' � � � �  �
. � � � % 	 � � � � � � � � � � � + ' * � � 	 )


 � � � 
 � & � � � � � 
 

�  ( � � � � � ' � � � � � �  � � � � � '
� � � � / � � � � � 
 � 
 � � * � � �


 + � � � � � � & � � � � � � � � � � 
 � 
 � 	 � � �
� � � � � � � � � � � � �  � � ! � ' � � � � � � � � � �  � �  � � � �  	 � � �  � � !  � � � � ' ' � �  ! �
� � � � � �� � � �  � � '
� � � * 	 + � & � $ � � 	


 + * � 	 � / � � � � �
� � �  � � � ' �  ! � � � � � � � ! � �  � � � �  ! � �  � �  � �  ! � � � �  �  ! � �  � � � ' � �
' 	 * � & � 
 � 	 	 	 � � 
 � � # �
 
 & � � � � 
 � 
 � � � � � % 	 � � * � � � � � � 
 � � � � � � � )


 + 	 � 	 � / � � 
 % � � % � � � � � � � . � � � 
 
 � � �
�  � � ( � ! � � � � � � � �  � � � � ' � � ! � � �  ( � � � � �  �  � � � ! � � � �  �  � �  � �  ' � � � � � � � � � �
� � ' � ! � " � � � � � '
� � % 	 � � � 
 	 � � 
 � � � 	 + � + 	 + � 
 
 � % � � 
 � 
 	 	 * � � �


 + � � 	 � / � � � � �
� � � � ( � � � � �  � � � � ' � � � � �  � �  ! � �  � � '
� � $ � 
 � � � 
 	 � + � * * �


 + + � � � � � � � � � 
 	 % � � � 
 � � % � 	 	
� �  !  � � � � � � � � � � ! � � � � � � � � � ' 	 
 �  
 !  � � �  � � � � �  � ' � !  �  � � ' � � � � � �
� � �  � � � '
� � 
 � � � � � � � + � � 	


 + � � � � � � & � � � � � �
� � � � � � � � � � � � � ( � '  � ! � � ! � � � � � � � � � � � '  ! � � � �  
� � � � & � � � � + + � 
 - � * � �


 + � � � � � � & � � � � � �

 �  �  ( � � � �  �  � � � ! � � � � �
� 
 � � � � 
 � 
 	 	 
 
 � � 
 	 	 � 
 � � � 	 � � � 	 � � � � ' * � � * ) 	 � �


 + � � � � � � & � � � � � �
�  ! � � ! � � � �  � � � �  � � � � � � �  �  � � � !
� 
 � � � � 
 � 
 	 	 
 
 � � 
 	 	 � 
 � � � 	 � � � 	 � � � � ' * � � � ) � � � * � �



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


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


 + � � � � � � & � � � � � �

 � � � � � � � � �  ' � � � � ! � � �  � � � � � � � � � �  ( ' " � '  � � � � �  � � ��  � � � ! � � � (  ' � � �
� !  � � ' � � �  �  � � ' � � �  � � � �
. � � � % 	 � � � � ' * � � � ) * * � � �


 � � � � � � � & � � � � � � � � 
 � � � � � � � � � � �
� � � � & � � � � � � � � 
 � � � � � � � � � � 
 * � + � � 
 � # 	 *
# �
 
 � � � � � � � � 
 � 
 � 
 � � � � � 	 � 
 	 � � � � 
 � � �


 � * � � � $ $ - � � � � � . � � � % 	 � � 	 	 ' * � � + ) � � � � � + �


 � 	 � � � $ $ - � � � � � / 
 � 
 
 	 � � � � � � � 	 � � � . � � � % 	 � � + * ' * � � � ) � � �


 � � � � � � � � � � � � � % 	 � 
 � � � � + * ' * � � � ) 	 � � �


 � + � � � � � 	 	 � 
 	 � 
 � 	 � � � � � % 	 � 
 � � � 	 � � � � � ' * � � � ) * � � �

 � � � � � $ $ - � � � � � / 
 � 
 
 	 � � � � � � � 	 � � � . � � � % 	 � � + � ' * � � � ) * � �

 � � � � � � � 	 � � � � � � � � � � 
 � � 	 � � � � � % 	 � 
 � � � � � 	 	 � � * ' * � � � ) * 	 � �

 � � � � � � � & � � � � � � � 
 � � � � � � � � * � �


 � � � � � � � � � 
 � � � & �� 
 	 
 � � � � � � � 
 
 � � � #
�  �  ! � � � � � � � � � � � �  �  � � � � ' � � � � � � � � �  � � � ( � ' � �  � � ' � ! � " � � � � � � � � �
� � 
 � 0
� � � � & � & � � � * � ' � 
 	 � 
 
 � � 
 � 	 � )
� � � � � � 

� � !  � � � �  �  � � � � ' � � � � � � � � �  � � � ( � ' � �  � � ' � ! � " � � � � � � � � � � � 
 � 0
� � � � & � & � � � * � � ' � 
 	 � 
 
 � � 
 � 	 � )


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



� � 
 � � � �

� � � � � � � �

� � � � � ) 	 1 � 
 � ) 	 1 � � . ) 	 1
/ ( / ' / ( � / ( / � 
 / ( / � 
 / ( / � / ( / 
 
 / ( / . 
 / ( / � / ( / 
 
 / ( / . 
 / ( / �
/ ( � ' / ( � / ( . � 
 / ( / � 
 / ( / � / ( � � 
 / ( / � 
 / ( / � / ( � 
 
 / ( / � 
 / ( / �
/ ( � ' � ( . / ( � � 
 / ( � / 
 / ( / � / ( � � 
 / ( / � 
 / ( / � / ( � � 
 / ( � � 
 / ( / �
� ( . ' � ( 
 � ( � 
 
 / ( � � 
 / ( / 
 � ( 
 . 
 / ( � � 
 / ( / � � ( 
 � 
 / ( � 
 
 / ( / �
� ( 
 ' . ( / . ( � � 
 / ( . / 
 / ( / � . ( � � 
 / ( � � 
 / ( / � . ( � / 
 / ( . / 
 / ( / �
. ( / ' . ( � � ( / � 
 / ( . � 
 / ( / � � ( 
 / 
 / ( � � 
 / ( / � � ( � � 
 / ( . � 
 / ( / �
. ( � ' . ( � � ( � � 
 / ( . � 
 / ( / � � ( 
 � 
 / ( . . 
 / ( / � � ( � � 
 / ( . � 
 / ( / �
. ( � ' � ( . 
 ( � . 
 / ( . � 
 / ( / � 
 ( . � 
 / ( . � 
 / ( � � � ( � � 
 / ( � / 
 / ( / �
� ( . ' � ( � � ( . � 
 / ( . 
 
 / ( � / 
 ( � . 
 / ( . � 
 / ( � . � ( � � 
 / ( . � 
 / ( � /
� ( � ' � ( � 
 ( 
 / 
 / ( . � 
 / ( / � � ( � � 
 / ( . � 
 / ( � � � ( � � 
 / ( . � 
 / ( � /
� ( � ' � ( / � ( 
 / 
 / ( . . 
 / ( / � 
 ( 
 � 
 / ( . � 
 / ( � . � ( � � 
 / ( . � 
 / ( / �
� ( / ' � ( � � ( / / 
 / ( � � 
 / ( / � � ( � � 
 / ( . � 
 / ( � � � ( 
 � 
 / ( � � 
 / ( / �
� ( � ' � ( 
 � ( / 
 
 / ( . � 
 / ( / � � ( � � 
 / ( . � 
 / ( � / � ( � � 
 / ( � . 
 / ( / �� ( 
 ' 
 ( / . ( / � 
 / ( . . 
 / ( / � . ( � . 
 / ( � 
 
 / ( � � � ( � � 
 / ( . � 
 / ( � /

 ( / ' 
 ( � ' ' � ( � . 
 / ( � 
 
 / ( / �
� � � � � � � � � * 1 � � � � � � 
 � � � � � � � � � � � 
 
 � 	 � 
 � � 	 � � 
 � � � � 
 � 0 � � 
 �� �

� �



� � � � � � � � � � � � � � � � � �

� � � � � ) 	 1 � 
 � ) 	 1 � � . ) 	 1
/ ( / ' / ( � � ( � 
 
 / ( � � 
 / ( . � 
 ( � / 
 / ( . � 
 / ( . � � ( � � 
 / ( � � 
 / ( � �
/ ( � ' � ( / � ( � � 
 / ( � � 
 / ( � � � ( � � 
 / ( . � 
 / ( � � � ( � � 
 / ( � � 
 / ( . �
� ( / ' � ( � � ( � / 
 / ( . � 
 / ( � / � ( � � 
 / ( . � 
 / ( � � � ( � � 
 / ( � � 
 / ( . /
� ( � ' . ( / 
 ( � � 
 / ( . 
 
 / ( / � � ( � � 
 / ( . � 
 / ( � � � ( � . 
 / ( � � 
 / ( � �
. ( / ' . ( � � ( � � 
 / ( . � 
 / ( / � 
 ( 
 � 
 / ( . . 
 / ( � . 
 ( � � 
 / ( . � 
 / ( � �
. ( � ' � ( / � ( � / 
 / ( . . 
 / ( / � � ( 
 . 
 / ( . / 
 / ( / � � ( � � 
 / ( . � 
 / ( � �
� ( / ' � ( � � ( � � 
 / ( � � 
 / ( � / � ( � � 
 / ( � � 
 / ( � � � ( � � 
 / ( . � 
 / ( � �
� ( � ' � ( / . ( / . 
 / ( � � 
 / ( � / . ( � � 
 / ( � � 
 / ( � � . ( � � 
 / ( � � 
 / ( � 
� ( / ' � ( � / ( � � 
 / ( / � 
 / ( / 
 � ( . / 
 / ( / � 
 / ( / � � ( . / 
 / ( � � 
 / ( � �� ( � ' � ( � / ( . � 
 / ( / � 
 / ( / � / ( . � 
 / ( / � 
 / ( / � / ( . 
 
 / ( / � 
 / ( / .

� � � � � � � � � 	 1 � � � � � � 
 � � � � � � � � � � � 
 
 � 	 � 
 � � 	 � � 
 � � � � 
 � � � � 	 
 � � �� � � 
 	 
 0 �
	 �

0 �


 � �� � � � � � � � � � � � ) 	 1 � 
 � ) 	 1 � � . ) 	 1
/ ( / / / ' / ( � . � � � ( 
 � . 
 � ( � � � 
 / ( � � � � � ( � � � 
 � ( . � . 
 / ( � / 
 � � ( � � � 
 � ( � � � 
 / ( � � �
/ ( � . � ' / ( � � � � � ( / . � 
 / ( � / . 
 / ( � � . � . ( � � � 
 / ( � � � 
 / ( � 
 
 � . ( � . � 
 / ( � / � 
 / ( � � �
/ ( � � � ' / ( 
 � � � � ( � � � 
 / ( � � 
 
 / ( � � . � � ( � / � 
 / ( � � � 
 / ( . . � � � ( � � . 
 / ( � 
 � 
 / ( . � 

/ ( 
 � � ' / ( � � � � ( . � 
 
 / ( � � . 
 / ( � � � � ( � / 
 
 / ( � / � 
 / ( � � / � ( � � . 
 / ( � � . 
 / ( � � /
/ ( � � � ' � ( � . � � ( � � � 
 / ( � . � 
 / ( / � � � ( � � � 
 / ( . � � 
 / ( / � � � ( � � / 
 / ( � � . 
 / ( � � �
� ( � . � ' � ( � � � . ( � � � 
 / ( . � / 
 / ( / 
 � � ( . 
 � 
 / ( . � . 
 / ( / � / � ( � 
 � 
 / ( � � � 
 / ( / � �
� ( � � � ' . ( / / / � ( � . 
 
 / ( � . � 
 / ( / � . � ( � � � 
 / ( � / � 
 / ( / � � . ( � � � 
 / ( � 
 � 
 / ( / � �
. ( / / / ' � ( / / / / ( 
 � � 
 / ( / � � 
 / ( / � � / ( � � � 
 / ( / � � 
 / ( / � / / ( � . 
 
 / ( / � . 
 / ( / 
 /
� ( / / / ' � ( / / / / ( � � 
 
 / ( / � � 
 / ( / � � / ( . � � 
 / ( / � � 
 / ( / � � / ( � 
 / 
 / ( / � � 
 / ( / . �
� ( / / / ' 
 ( / / / / ( / � � 
 / ( / � 
 
 / ( / / 
 / ( / � � 
 / ( / � � 
 / ( / / � / ( . . � 
 / ( / � / 
 / ( / � /

 ( / / / ' � ( / / / / ( / � � 
 / ( / � . 
 / ( / / � / ( / � 
 
 / ( / � / 
 / ( / / � / ( / � � 
 / ( / � � 
 / ( / � �� ( / / / ' � . ( / / / ( / � � 
 / ( / / � 
 / ( / / . / ( / / � 
 / ( / / � 
 / ( / / � / ( / / � 
 / ( / / � 
 / ( / / �

� � � � � � � � � � 1 � � � � � � 
 � � � � � � � � � � � 
 
 � 	 � 
 � � 	 � � 
 � � � � 
 � � �
 ' � � � � � � � � 
 	 � � � � 	 � )


 � � �� � � � � � � � � � � � ) 	 1 � 
 � ) 	 1 � � . ) 	 1
/ ( / / ' / ( . / 
 / ( / 
 
 � ( . 
 
 � ( . / 
 
 ( 
 � 
 � ( � � 
 � ( � � 
 
 ( . � 
 � ( � / 
 � ( � �
/ ( . / ' / ( � / � / ( � � 
 / ( � / 
 / ( � � � . ( � � 
 / ( � / 
 / ( 
 � � . ( � 
 
 � ( / � 
 / ( � .
/ ( � / ' / ( 
 / � . ( � � 
 / ( � � 
 / ( . � � � ( � � 
 / ( � . 
 / ( � � � � ( � � 
 / ( 
 
 
 / ( � �
/ ( 
 / ' / ( � � � ( � � 
 / ( � � 
 / ( � . � ( � 
 
 / ( � / 
 / ( � � 
 ( . 
 
 / ( � / 
 / ( � �
/ ( � � ' � ( . / � ( � / 
 / ( � 
 
 / ( / � � ( � 
 
 / ( � � 
 / ( / 
 . ( � � 
 / ( . � 
 / ( � �
� ( . / ' � ( 
 / / ( � � 
 / ( � / 
 / ( / � / ( � . 
 / ( / � 
 / ( / � / ( � � 
 / ( � . 
 / ( / 

� ( 
 / ' . ( / / / ( . � 
 / ( / � 
 / ( / . / ( � . 
 / ( / � 
 / ( / � / ( . � 
 / ( / � 
 / ( / 

. ( / / ' � ( / / / ( / � 
 / ( / . 
 / ( / � / ( / � 
 / ( / . 
 / ( / . / ( � / 
 / ( / � 
 / ( / �

� � � � � � � � � + 1 � � � � � � 
 � � � � � � � � � � � 
 
 � 	 � 
 � � 	 � � 
 � � � � 
 � � 	 �

 ' � � � � � � � � 
 	 � � � � 	 � )



� *


 � �� � - 
 � 	 � � � � � , � � � � ) 	 1 � 
 � ) 	 1 � � . ) 	 1
/ ( / / / ' / ( � . � � � ( � � � 
 � ( � � 
 
 / ( � 
 . � . ( 
 
 � 
 � ( � � � 
 / ( � � � � � ( � . / 
 � ( 
 � / 
 / ( � � �
/ ( � . � ' / ( � � � . � ( . . 
 
 / ( � � 
 
 / ( . � � � � ( � � . 
 / ( � / � 
 / ( � � � � � ( � � � 
 / ( � � � 
 / ( � � 

/ ( � � � ' / ( 
 � � � � ( � � � 
 / ( � / . 
 / ( � � � � � ( � � � 
 / ( � � � 
 / ( . � � � � ( � � � 
 / ( � � � 
 / ( . � .
/ ( 
 � � ' / ( � � � � ( / 
 � 
 / ( � . . 
 / ( � / / � ( � � � 
 / ( � / � 
 / ( � � � � ( � � 
 
 / ( � . / 
 / ( � 
 �
/ ( � � � ' � ( � . � � ( 
 � . 
 / ( � � � 
 / ( / � � � ( � 
 � 
 / ( . � . 
 / ( / � � � ( � � � 
 / ( � � � 
 / ( � � /
� ( � . � ' � ( � � � . ( � � 
 
 / ( . � � 
 / ( / 
 � � ( . � � 
 / ( . . � 
 / ( / � � � ( � � / 
 / ( � . � 
 / ( � / �
� ( � � � ' . ( / / / � ( � 
 � 
 / ( � . 
 
 / ( / � � � ( � / � 
 / ( � / � 
 / ( / � � . ( . � � 
 / ( � � � 
 / ( / � �
. ( / / / ' � ( / / / / ( � � � 
 / ( / 
 . 
 / ( / . / / ( � � � 
 / ( / � � 
 / ( / � � / ( � . � 
 / ( / � . 
 / ( / 
 /
� ( / / / ' � ( / / / / ( . 
 � 
 / ( / � � 
 / ( / � � / ( � / 
 
 / ( / � � 
 / ( / � � / ( � � . 
 / ( / � � 
 / ( / � �
� ( / / / ' 
 ( / / / / ( � / � 
 / ( / � � 
 / ( / / � / ( / � � 
 / ( / � � 
 / ( / / � / ( � 
 
 
 / ( / . 
 
 / ( / . .

 ( / / / ' � ( / / / / ( / � � 
 / ( / / � 
 / ( / / � / ( / � � 
 / ( / / � 
 / ( / / � / ( / � 
 
 / ( / � . 
 / ( / / �
� ( / / / ' � . ( / / / ( / / � 
 / ( / / . 
 / ( / / � / ( / / � 
 / ( / / � 
 / ( / / � / ( / / � 
 / ( / / � 
 / ( / / �

� � � � � � � � � � 1 � � � � � � 
 � � � � � � � � � � � 
 
 � 	 � 
 � � 	 � � 
 � � � � 
 � � �
 ' � � � � � $ � � � � � � � � % � � � 	 � )


 � � �� � - 
 � 	 � � � � � , � � � � ) 	 1 � 
 � ) 	 1 � � . ) 	 1
/ ( / / ' / ( . / 
 � ( � � 
 � ( . � 
 � ( . � 
 � ( � � 
 � ( . / 
 � ( � � 
 
 ( � � 
 � ( � � 
 . ( / �
/ ( . / ' / ( � / � / ( � / 
 / ( � / 
 / ( � � � . ( � 
 
 / ( � / 
 / ( 
 � � � ( � / 
 � ( / � 
 / ( � �
/ ( � / ' / ( 
 / � . ( 
 � 
 / ( � � 
 / ( . � � � ( 
 
 
 / ( � � 
 / ( � � � � ( 
 / 
 / ( 
 � 
 / ( � 

/ ( 
 / ' / ( � � � ( / � 
 / ( � . 
 / ( � / � ( � � 
 / ( . � 
 / ( � . � ( � � 
 / ( � 
 
 / ( � /
/ ( � � ' � ( . / � ( 
 � 
 / ( � � 
 / ( / � � ( 
 . 
 / ( � � 
 / ( / � . ( � � 
 / ( . / 
 / ( � �
� ( . / ' � ( 
 / / ( � 
 
 / ( / � 
 / ( / � / ( � 
 
 / ( / � 
 / ( / � / ( � � 
 / ( � � 
 / ( / �
� ( 
 / ' . ( / / / ( . . 
 / ( / � 
 / ( / . / ( . � 
 / ( / � 
 / ( / . / ( � 
 
 / ( / � 
 / ( / �
. ( / / ' � ( / / / ( / � 
 / ( / . 
 / ( / � / ( / 
 
 / ( / � 
 / ( / � / ( / 
 
 / ( / . 
 / ( / .

� � � � � � � � � � 1 � � � � � � 
 � � � � � � � � � � � 
 
 � 	 � 
 � � 	 � � 
 � � � � 
 � � 	 �

 ' � � � � � $ � � � � � � � � % � � � 	 � )



� 	 � � � � � � � � � � � � � � � �

� � ) 	 1 � � � � ) 	 1 � 
 � ) 	 1 � � . ) 	 1
/ ( . / ' / ( � / � / ( � / � 
 ( � . 
 � 
 ( . . � / � / ( � � / 
 ( � 
 � � 
 ( . . � 
 � � ( � � � 
 ( 
 . 
 � 
 ( . � � �
/ ( � / ' / ( � / � ( � . 
 
 ( � � � � 
 ( . � � 
 � / ( � / � 
 ( � . / � 
 ( . � � � � ( � � � 
 ( � / � . 
 ( . � � �
/ ( � / ' � ( . / 
 ( 
 � � 
 ( . � . . 
 ( / � / � � ( � � � 
 ( . 
 � � 
 ( / � � � 
 ( � � / 
 ( � . / � 
 ( / . � �
� ( . / ' � ( 
 / � ( � / � 
 ( . � � � 
 ( / � � � � ( � � � 
 ( . . � � 
 ( / � 
 � � ( � � / 
 ( . � . / 
 ( / � � 

� ( 
 / ' . ( � / � ( � � / 
 ( � � � � 
 ( / � � . � ( � � � 
 ( � . / � 
 ( / � � � � ( � � . 
 ( � 
 � . 
 ( / � � �
. ( � / ' � ( � / . ( / � � 
 ( � / � � 
 ( / � . 
 . ( � / � 
 ( / � � � 
 ( / � � � . ( . . � 
 ( � � � � 
 ( / � 
 .
� ( � / ' � ( / / � ( � 
 � 
 ( / 
 � � 
 ( / � / � � ( � � � 
 ( / 
 / . 
 ( / � / � � ( � � � 
 ( / � 
 � 
 ( / � / �
� ( / / ' � ( / / / ( � � / 
 ( / � � � 
 ( / / � � / ( � 
 
 
 ( / � � � 
 ( / / � � / ( � . � 
 ( / � / � 
 ( / / � �
� ( / / ' � ( / / / ( � � � 
 ( / � � � 
 ( / / � � / ( � � � 
 ( / � / 
 
 ( / / � � / ( � � / 
 ( / � . 
 
 ( / � � �� ( / / ' � � ( / / ( . 
 � 
 ( / � � . 
 ( / / � � / ( . � 
 
 ( / � � / 
 ( / / 
 � / ( . � � 
 ( / . / � 
 ( / / � �
� � ( / ' � � ( / / ( � � / 
 ( / � � 
 
 ( / / � � / ( � 
 � 
 ( / � . � 
 ( / / � � / ( � � � 
 ( / � � 
 
 ( / / � 

� � ( / ' . . ( / / ( / 
 
 
 ( / / � � 
 ( / / / � / ( / � . 
 ( / / � � 
 ( / / � � / ( / � � 
 ( / � � . 
 ( / / � �
. . ( / ' . � ( / / ( / . � 
 ( / / � / 
 ( / / / � / ( / � � 
 ( / / � . 
 ( / / / 
 / ( / � � 
 ( / / � � 
 ( / / / �
. � ( / ' � . ( / / ( / � � 
 ( / / � . 
 ( / / / � / ( / � / 
 ( / / � � 
 ( / / / � / ( / � � 
 ( / / 
 . 
 ( / / / �
� . ( / ' � / ( / / ( / / � 
 ( / / � � 
 ( / / / � / ( / � � 
 ( / / . � 
 ( / / / . / ( / � � 
 ( / / � � 
 ( / / / .
� / ( / ' � � ( / / ( / / . 
 ( / / / � 
 � . � � / � � / ( / / 
 
 ( / / � � 
 ( / / / � / ( / � � 
 ( / / . � 
 ( / / / .
� � ( / ' � � ( / / ( / / � 
 ( / / / � 
 � � � � / � � / ( / / � 
 ( / / / � 
 � � � � / � � / ( / / � 
 ( / / � 
 
 ( / / / �

� � � � � � � � � � 1 � � � � � � � � � � � � � � � � � � 	 � � 
 � 	 � � 
 � � � � � � � � �


