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

�12���
3����.�,")�&45���6���87:9;	�"�<

=�>@?BA�CDAFEHG
I#JLK6MONQPSR(TOK

UWVYX8Z\[.] C Z_^
`Qab^dcQ^D^fe ? Vg]Fh_ij] >@?(k�?Bl a C [ ? e ? VH] A
imh_[�] >@?on)?qp [ ?q? h_i

n hLrs]th_[�h_i�X >bC ^dh A h_u >gG

v Z_^ C imh_[�V C Z#UWV A ] C ].a@] ? h_i =w? r > V@hx^Dh p_G
X8Z A Z_y ? VbZLz v Z_^ C imh_[�V C Z

{\|_|\}
~�� a E e C ]t] ? y��xabV ?�|x� z {\|_|\}H�



CDC

r� {\|_|\}
��hxV p_G a k Z_V

� ^f^ k�Cdpx> ] A�k�?BA.? [�� ? y



CfCDC

� ����� ��� 	�
�� 
�
�� 
������

=�>@? ] C e ? U > Z � ?YA u ? VH]#Z\] v Z_^d] ? r >�� Z A r ? [.].Z C Vb^ G i [�a C ]timaQ^�Z_Vby ? V��Wh G Z E ^ ?�� v Z_^d] ? r > Vbh_]#hxVb^ G
h_u ? V ? y ] >@? y@hOh_[�]th A r Cd? VH] C cQr [ ?BA.? Z\[�r > z E a@]�Z_^ A h E [.hxZ_y ? V ? y e G�� V@h � ^ ? y p_?�C V e Z_V G h_] >@? [
Z\[ ? Z A�� U-i ?q? ^ � ? [ G p [�Z\] ? i ab^
]th ] >@?oC V A ] C ].a@] ? Z_VbyY] >@? u ? h_uQ^ ?�� h_[ �LC V p >@? [ ?��

U � hxab^Dy ^ C��_? ]th�] > Z_V � e G Z_y � CDA h_[ zOX,[.h_i ?BA�A h_[ =�C e v hx^DhxV C a A zgi h_[ >bCDA uQZ\] Cd? Vbr ? z A a@uQu6h_[�],Z_Vby
p a C yQZ_Vbr ? ] > [.hxa px> ] >@?FG_? Z\[ A�� � ?F> Z A Z_^ � Z GLA8E�?q? V#Z � Z C ^fZ E ^ ? i h_[�rshxV A aQ^d].Z\] C hxV A Z_Vby C V A u C [�Z\] C hxV A��
U � Z_VH]�]th�] > Z_V � e G rshxe e C ]t] ?q? e ? e E6? [ A z
X�[.h_i ?BA.A h_[ =�� v hx^dhxV C a A z � VH] > hxV G! ? hxVbZ\[�y�z#"�h_[ G
$ > Z\[ CdE Z_Vby%" ? ^DZ_V G �)abVH]qzbi h_[�] >@?BC [�rshxe e ? Vg] A Z_Vby ? Vbrshxa@[ Z p_? e ? Vg] �

U > Z � ?�? V��th G_? y � h_[ �OC V p���C ] > u ? h_uQ^ ?�C V hxa@[,^DZ E&� U > Z_y�im[�a C ]ti ab^Lrshx^D^DZ E h_[�Z\] C hxV ��C ] >(' Z_e�[�Z_V
" h >bAt? V C yQa@[ C V p ] >@?)A ].aby G h_i �_h_[.] ?*) [ C V p i h_[�e Z\] C hxV�zHZ_VQy p h_]-Z(^dh_]�h_i >@? ^du�im[.hxe >bC e hxV ] > [ ?q?*+
y C e ? V A.C hxVbZ_^ rshxe�uQa@].Z\] C hxV � U�] > Z_V � n [ ��= Z � Z\h � a-,Ba �OC i h_[ Z_V A.� ? [ C V p e G rshxaQVg].^ ?BA�A l a ?BA ] C hxV A z
Z_Vby/" C r >@? ^ = Z_V p abZ G imh_[�Z_ybe C V CfA ]t[�Z\] C V p ] >b? rshxe�uQab] ? [ A.GOA ] ? e A�� " G VHaQe ? [ C rqZ_^ A.C e ab^DZ\] C hxV
CDA e Z_y ? u�h A.A�CdE ^ ?0��C ] > ] >@? rshxe�u a@] ? [/] C e ? ub[.h � C y ? y EOG v � v k Z_Vby X,[.h_i ?BA.A h_[21 A rqZ\[43-[�aQV@h-5 A
p [.hxa@u � U � Z_Vg]/]th ] > Z_V � " Z\[ � 3FZ\[.] ? ^D]/Z_Vby v > Z_y � r > e#a@]6, ? [�i h_[/] >@?BC [�Z A.A.CfA ].Z_Vbr ?��

U e a A ] ] > Z_V � e G uQZ\[ ? Vg] A Z_Vby e G A.CDA ] ? [ C V v >bC VbZLz imh_[ ] >b?BC [ rshxVH] C VOa@hxa A A a@uQu6h_[�] Z_Vby
? Vbrshxa@[ Z p_? e ? Vg] � "�h A ] C e�u�h_[.].Z_VH].^ G U � Z_Vg]o]th ] > Z_V � e G ^dh � ? ^ G c Z_Vbr ? Z_Vby E�?BA ]�im[ Cd? Vby
z  Z_V
7,Z_V p z i h_[ >b? [�abVb^ C e C ] ? y ^dh � ? Z_VQy�rshxV@cQy ? VQr ?oC VYe ?��



C �

� � ������� � �

UWV ] >@? ub[ ?BAt? VH] A ].aby G z n�C [ ? rs]��/aQe ? [ C rqZ_^ � C e ab^DZ\] C hxV A ~ n � � � h_ij] >@? i ab^D^ G rshxe�uQ[ ?BA.A.CdE ^ ? zH] > [ ?q?*+
y C e ? V A.C hxVbZ_^��)Z � Cd? [ + � ]th �_?BA(?Bl abZ\] C hxV A Z\[ ? a A.? y ]th p_? V ? [�Z\] ? Z_V�Z )@CDAtG e e ? ]t[ C r �_h_[.] ?*) [ C V p ]th
��>bC r > ] > [ ?q?*+ y C e ? V A.C hxVbZ_^ A ]thLr > Z A ] C r�y CDA ].a@[ E Z_Vbr ?BA Z\[ ? Z_yQy ? y � =�>@? [�Z_y C Z\] ? y Z_rshxa A ] C r2c ? ^Dy
CDA rshxe�uQa@] ? y y C [ ? rs].^ G C V ] >@? V ? Z\[ c ? ^Dy�z Z_Vby EHG A hx^ � C V p ] >@? � Z � ?2?Bl abZ\] C hxV C V Z A u >@? [ C rqZ_^
rshOh_[�y C VbZ\] ?oA.GOA ] ? e C V ] >@? i Z\[�c ? ^fy �

� ] >bCdpx> k�?qG V@hx^Dy A VOabe E6? [ zHZ �_h_[.] ?*) [ C V p �/C ^D^babVQy ? [ p h#Z_V C V A ].Z EQC ^ C ] G ]th�Z , C e#ab] > Z_^ � Z � ?BA��
=�>@? C V A ].Z EQC ^ C ] G ub[.hLybabr ?BA�>QCdpx>@? [�Z , C e a@] > Z_^@e�hLy ?BA Z_Vby C VQybabr ?BA V@hxVb^ C V ? Z\[ C Vg] ? [ Z_rs] C hxV E�? ] �-?q? V
] >@? e�hLy ?BA z@Z_Vby ��C ^f^QrqZ_a At? ] >@? �_h_[.] ?*) [ C V p ]th E [ ? Z � y@h � V Z_Vby ]t[�Z_V A.C ] C hxV ]th�].a@[ E aQ^ ? Vbr ?��8=�>@?
? Z\[�^ G A ].Z p_?BA h_i8] >@?(A.C e ab^DZ\] C hxV Z p [ ?q? �-? ^D^ ��C ] > ] >b? ^ C V ? Z\[ C V A ].Z EQC ^ C ] G ] >@? h_[ G�� �/hxVb^ C V ? Z\[ A ].Z p_?
h_i C V A ].Z E C ^ C ] G zH]t[�Z_V A.C ] C hxV�zLimh_[�e Z\] C hxV�h_i8Z )@C Z_^	�Qh � Z_Vby A ]t[ ? Z_e ��CDAt? �_h_[.] C r C ] G Z\[ ? Z_VQZ_^ G , ? y Z_Vby
rshxe�uQZ\[ ? y ��C ] > ?*) u ? [ C e ? VH].Z_^ [ ?BA ab^d] A�� � i ] ? [�].a@[ E ab^ ? Vg]-]t[�Z_V A.C ] C hxV�zL] >@?�? �_hx^Da@] C hxV h_i A ].Z\] CDA ] C rqZ_^
l abZ_Vg] C ] Cd?BA E�? rshxe ?BA�C Vby ? u ? Vby ? VH]Fh_i � CDA rsh A.C ] G Z_VbyY] >@?#C V C ] C Z_^ p_? hxe ? ]t[ G z6Z_Vby�] >@? �bh � E�? rshxe ?
At? ^di + A.C e C ^DZ\[ ��=�>@? ] ? e u6h_[ Z_^ ? �_hx^Da@] C hxV�h_i l abZ_VH] C ] Cd?BA�C Vbrq^Daby C V p ]th_].Z_^jr C [�rqab^fZ\] C hxV�z@Z )LC Z_^ � ? ^dhLr C ] G
ub[.h_c ^ ? z �_h_[.] ?*) [ C V p y CDA uQ^fZ_r ? e ? Vg]�Z_Vby �_h_[.] C r C ] G uQ[.h_cQ^ ? Z p [ ?q?BA � ? ^D^ �/C ] > ] >@? At? ^Di + A.C e C ^DZ\[ C ] G
^DZ �2� = a@[ E ab^ ? VH] ? V ? [ p_G5A u ? rs]t[�aQeYz k�?qG V@hx^Dy A A ]t[ ?BA�At?BA Z_Vby5].ab[ E ab^ ? VQr ? ub[.hLybabrs] C hxV Z\[ ? Z_^ A h
ub[ ?BA.? Vg] ? y �

=�>b? aQV A ] ? Z_y G �_h_[�] C r C ] G c ? ^Dy p_? V ? [�Z\] ?BA Z_rshxa A ] C r � Z � ?BA �/C ] >�>bCdpx>@? [�Z , C e a@] > Z_^Le�hLy ?BA z ? Z_r >
e�hLy ? �/C ] > Z y CDA ] C Vbrs] C � ?(A u ? rs]t[�aQe Z_Vby2y C [ ? rs] C � C ] G���=�>@?#? V At? e E ^ ? Z � ? [�Z p_? y�u ? Z � im[ ?Bl a ? Vbr G z
E Z_Vby ��C y@] > zjZ_Vby ] >@? A hxabVby ub[ ?BA.A ab[ ? ^ ? � ? ^FZ p [ ?q?BA�l abZ_^ C ].Z\] C � ? ^ G ��C ] > [ ? u�h_[.] ? y ?*) u ? [ C e ? VH].Z_^
[ ?BA aQ^d] A��5=�>b? y C [ ? rs] C � C ] G h_i ? Z_r > Z , C e a@] > Z_^�e�hLy ?�CDA rshxe�uQZ\[ ? y ��C ] > ub[ ? y C rs] C hxV A h_i �_h_[.] ?*)
A hxabVQy�] >@? h_[ G�� =�>@? A hxabVby p_? V ? [�Z\] C hxV rshxV A�CDA ] A h_i ] > [ ?q? A ].Z p_?BA��Y=�>@? cQ[ A ] CDA Z�y ? ] ? [�e C V CDA ] C r
A ].Z p_? ��>@? V�^ C V ? Z\[ C V A ].Z EQC ^ C ] G%� Z � ?BA(? e ? [ p_? Z_Vby p [�h � Z_VQy p_? V ? [�Z\] ? [ ? ^DZ\] C � ? ^ G!�-? Z � A hxabVby �
=�>@? At? rshxVby A ].Z p_? CfA V@hxVb^ C V ? Z\[ C VH] ? [�Z_rs] C hxV Z_Vby �_h_[�] ?*) E [ ? Z � y@h � V	
�Z\](] >bCfA(A ].Z p_? ] >@? A hxabVby
ub[ ?BA�A a@[ ? ^ ? � ? ^�[ ? Z_r >@?BA Z u ? Z � � Z_^Da ?�� =�>b? ] >QC [�y A ].Z p_? CDA ] >@? ].ab[ E ab^ ? VH]�Z AtG e ub]th_] C r�y ? rqZ G h_i
] >@? Z_rshxa A ] C r c ? ^Dy � 3FZ At? y�hxV ] >@?�At? ^di + A.C e C ^DZ\[jy ? rqZ G h_i6] >@? ].a@[ E aQ^ ? Vg]�V ? Z\[,c ? ^Dy�z_] >@?�A.? ^di + A�C e C ^DZ\[



�

y ? rqZ G h_iL] >@? A hxaQVby�c ? ^Dy CDA
C V � ?BA ] Cdp Z\] ? y � v hxVQV ? rs] C hxV E�? ] � ?q? V#] >@? Z_rshxa A ] C r�c ? ^fyoZ_Vbyo] >b? �_h_[.] ?*)
[ C V p h A r C ^f^DZ\] C hxV A CDA Z_^ A h A ].aQy Cd? y ��C ] > �_h_[�] ?*) A hxabVQy ] >@? h_[ G�� ` C VbZ_^D^ G z � ? V@h_] ?�A hxe ?�A.C e C ^DZ\[ C ] Cd?BA
E�? ] �-?q? V ] >@?)A hxabVby [ Z_y C Z\] ? y EOG Z(]t[�Z C V h_i
y ?*+ rsh_[.[ ? ^DZ\] ? y �_h_[.] ?*) [ C V pxA Z_Vby ].a@[ E ab^ ? Vg] � ? ]-Vbh CDAt?��
=�>@?�A hxabVQy ub[ ?BA�A a@[ ? ^ ? � ? ^ z A u ? rs]t[�abeYzLZ_Vby y C [ ? rs] C � C ] G h_i
] >@? ]t[�Z C V h_i �_h_[.] ?*) [ C V pxA-CDA-A.C e C ^fZ\[�]th
] >@?(A hxabVby c ? ^Dy im[.hxe�Z4� ? ] ��C ] >YA.C e C ^fZ\[ k�?qG Vbhx^Dy A VOabe E�? [�Z_Vby " Z_r > VOabe E�? [ �



� C



� CDC

� � ��� 
 �����

�������	��

������������������� �����

���	���� �!��"� �$#

% & ���� '�(�*)+�"�'�$��� %
, �-, " h_] C �\Z\] C hxV �2� ���2�2���2�2� ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� ,
, � { n)G VQZ_e C r A h_i�Z�].a@[ E ab^ ? VH] �_h_[�] ?*) [ C V p��2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� {
, �/. � ? [.hxZ_rshxa A ] C r(] >@? h_[ G Z_Vby � ? ]�V@h CDA.? ���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� }
, � } 0 h_[.] ?*) A hxaQVby � ���2�2���2�2� ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 1
, �/2 =�>b?oA hxabVby c ? ^fy h_ijZ�].ab[ E ab^ ? VH] �_h_[.] ?*) [ C V p%�2�2���2�2��� �2�2���2�2��� �2�2���2� 3
, �/4 � rqrshxe�uQ^ CDA�> e ? VH] A �2�2���2�2� ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� ,",
, �51 1)[ p Z_V C ,BZ\] C hxVYh_i8] >bCDA ] >b?BA.CDA � ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� ,B{

6 7 )	���� 8���9!��;:;���8<	����=�)+��� %�>
{ �-, v hxe ub[ ?BA.A.CDE ^ ? �/Z � Cd? [ + � ]th �_?BA�?Bl abZ\] C hxV A���� �2�2���2�2��� �2�2���2�2��� �2�2���2� ,�.
{ � { �)abe ? [ C rqZ_^�e ? ] > hLy �2���2�2� ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� ,�2
{ �/. =�>b? imZ\[�c ? ^Dy A hx^Da@] C hxV �2�2� ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� {".
{ � } $ ? V ? [ Z\] C hxV�h_i�Z �_h_[.] ?*) [ C V p ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� { }

{ � }-�-, $ ? V ? [�Z\] C hxVYh_i �_h_[.] ?*) [ C V pxA ��C ] > V@hxV + rshxV At? [��\Z\] C � ?(E hLy G imh_[�r ? �2���2� {"2
{ � }-� { UWVg]t[�hOybaQrs] C hxV h_i�Z , C e#ab] > Z_^
y CDA ].a@[ E Z_Vbr ?BA4���2�2��� �2�2���2�2��� �2�2���2� {91

{ �/2 X8Z\[�Z_^D^ ? ^ C e�uQ^ ? e ? Vg].Z\] C hxV �2� ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� {_�
{ �/4 $ [ C yYrshxV � ? [ p_? Vbr ? �2���2�2� ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� {"3

> & �	�?��!@�*�����A�CB@DE:; �!F�+���$�������G!��	�H:;)	 '��)��������JIK���9!�B >�%
. �-, v > h C r ? h_i k�?qG Vbhx^Dy A VOabe E�? [ ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� .�,
. � { =�> [ ?q?*+ y C e ? V A�C hxVbZ_^ �_h_[.] ?*) [ C V p C V A ].Z EQC ^ C ] Cd?BA �2�2���2�2��� �2�2���2�2��� �2�2���2� . }



� CDCfC
. �/. = a@[ E ab^ ? Vg]F]t[�Z_V A�C ] C hxV ���2�2� ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� ."3
. � } � , C e#ab] > Z_^	�bh � Z_Vby A ]t[ ? Z_e ��CfAt? �_h_[.] C r C ] G � �2�2���2�2��� �2�2���2�2��� �2�2���2� } 2
. �/2 " ? Z_V �bh � Z_VbyY].ab[ E ab^ ? VQr ?)A ].Z\] CfA ] C r A0�2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� }�1
. �/4 � ? ^di + A.C e C ^DZ\[Fy ? rqZ G h_i �_h_[.] ?*) [ C V p �2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 2"3

� � �F)��+��� ������� ��� ! : )+ '�*)	��������� �� ����
	������	� 
 >
}-�-, =�>@? Z_rshxa A ] C r�c ? ^fy �2�2���2�2� ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 4".
}-� { � hxaQVby ub[ ?BA.A a@[ ? ^ ? � ? ^
Z_Vby A u ? rs]t[ abe �2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 4"2
}-�/. v hxe�u Z\[ CDA hxV ��C ] > �_h_[.] ?*) A hxabVby ] >b? h_[ G ��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 4_�
}-� } 0 h_[.] ?*) rsh_[ ? h A r C ^D^DZ\] C hxV �2�2� ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 1�,
}-�/2 � AtG e ub]th_] C roy ? rqZ G h_ij] >b?oA hxabVbyYc ? ^Dy �2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 182
}-�/4 v hxe�u Z\[ CDA hxV ��C ] > � ? ]�Vbh CDAt? � ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 183

� � ���+����)	�����F�	��!��+���	)+��)	 ���� �� '� � �

� � �F���	!@ 8�����F� ���*�	�F�������*)	�����$#F��� �� '� ���+��

�$��< ��<	� �"B+�����	�	�� ��������?���F� �����8<+!F�	����� ���

� �����������F �!��*<�B � %



C )

� � ��� ��� � � 
�� ��
 �

{ �-, � r >@? e Z\] C r(y C Z p [�Z_e h_i8rshxe�uQab].Z\] C hxVbZ_^
y@hxe Z C V �2���2�2��� �2�2���2�2��� �2�2���2� {\|
{ � { $ [ C y A ]t[ ? ].r >bC V p C VYZ )@C Z_^
Z_VQyY[�Z_y C Z_^�y C [ ? rs] C hxV �2�2���2�2��� �2�2���2�2��� �2�2���2� {\|
{ �/. `@h_[ r C V p i abVbrs] C hxV uQ[.h_cQ^ ? �2�2� ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� {91
{ � } =w? e�u�h_[�Z_^ ? �_hx^Da@] C hxVYh_i8].a@[ E ab^ ? Vg] ? V ? [ p_G ��� �2�2���2�2��� �2�2���2�2��� �2�2���2� {_�
{ �/2 v hxV � ? [ p_? Vbr ? A ].aby G �2�2���2�2� ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� .\|

. �-, =w? e�u�h_[�Z_^ ? �_hx^Da@] C hxVYh_i �OC V ? ] C r ? V ? [ p_G ��C ] > y C��6? [ ? VH] k�?qG V@hx^Dy A VHabe E�? [ A�� �2���2� .".
. � { n)? rqZ GLC V p h_iw]th_].Z_^wr C [�rqab^fZ\] C hxVYZ_Vby k�?qG V@hx^fy A VHaQe E�? [ �2��� �2�2���2�2��� �2�2���2� . }
. �/. � C y ? � Cd?�� h_i�Z , C e a@] > Z_^ �_h_[.] C r C ] G Z\]
	�� | Z_Vby
	���� ��� �2�2���2�2��� �2�2���2� ."2
. � } v hxVH]thxa@[ A h_i8Z , C e#a@] > Z_^ �_h_[.] C r C ] G hxV Z�uQ^DZ_V ? Z_rs[�h A.A ] >@? [ C V p Z )LCfA �2��� �2�2���2� ."4
. �/2 " hOy ?oA.> Z\u ? uQ^dh_] A imh_[���� } z 2 z 4 z 1 Z\]��� � 3 �-,B� ���2�2��� �2�2���2�2��� �2�2���2� .91
. �/4 " hOy ?oA.> Z\u ? uQ^dh_] A h_i�����Z\]��� � 1�, � {����2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� ._�
. �51 k Z_y C Z_^�e�hLy ? h_i �_h_[.] C r C ] G �2�2� ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� ."3
. � � � , C e a@] > Z_^ � Z � ? VHabe E�? [ A Z\]�] > [ ?q? Z )LC Z_^ ^dhOrqZ\] C hxV A �2�2��� �2�2���2�2��� �2�2���2� }x|
. �/3 � �_hx^Da@] C hxV h_i �LC V ? ] C r ? V ? [ p_G ybab[ C V p ^ C V ? Z\[ A ].Z p_? ���2�2��� �2�2���2�2��� �2�2���2� }@,
. �-,q| U A h A a@[�imZ_r ? Z_Vby rshxVg]thxa@[/h_i �_h_[.] C r C ] G yQa@[ C V p ]t[�Z_V A�C ] C hxV ��� �2�2���2�2��� �2�2���2� }g{
. �-,", � C y ? � Cd?�� h_i8] >@? ] ? e�u�h_[�Z_^ ? �_hx^Da@] C hxV�h_i8Z , C e#a@] > Z_^ �_h_[.] C r C ] G Z\]
	�� | Z_Vby�� �2� } .
. �-,B{ =w? e�u�h_[�Z_^ ? �_hx^Da@] C hxVYh_i8] >@?��OC V ? ] C r ? V ? [ p_G h_i�e�hLy ? ��� � Z_Vby > Z\[�e�hxV C r A�� ���2� }_}
. �-,�. � �_hx^Da@] C hxV h_i�Z , C e a@] > Z_^
rshxe u6hxV ? Vg] h_i �LC V ? ] C r ? V ? [ p_G���� �2�2���2�2��� �2�2���2� } 2
. �-,s} v hxVH]thxa@[�u ^dh_] h_i�Z , C e#ab] > Z_^ � ? ^dhLr C ] G Z\]��� � ,�18. �2���2�2��� �2�2���2�2��� �2�2���2� } 4
. �-,�2 =w? e�u�h_[�Z_^ ? �_hx^Da@] C hxVYh_i8] >@?oA ]t[ ? Z_e ��CDAt? �_h_[.] C r C ] G ��� �2��� �2�2���2�2��� �2�2���2� }g�
. �-,�4 U A h + A a@[�imZ_r ? h_i A ]t[ ? Z_e ��CDA.? �_h_[.] C r C ] G � � �2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� } 3
. �-,�1 � V At? e E ^ ? Z � ? [�Z p_? h_i8]th_].Z_^ r C [ rqab^DZ\] C hxV �2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 2\|
. �-,B� 1�V ?*+ y C e ? V A�C hxVbZ_^ ? V ? [ p_GYA u ? rs]t[�Z C V�	 y C [ ? rs] C hxV �2���2�2��� �2�2���2�2��� �2�2���2� 2\|
. �-,�3 n)? rqZ G h_i �_h_[.] ?*) [ C V p r C [�rqab^fZ\] C hxV �2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 2�,



)
. � {\| 0 h_[.] ?*) [ C V p ]t[�Z � ? rs]th_[ G Z_VbyY]t[�Z_V A ^DZ\] C hxVbZ_^ � ? ^dhLr C ] G��%�2�2��� �2�2���2�2��� �2�2���2� 2_{
. � {�, k Z_y C Z_^�ub[.h_c ^ ? h_i8e ? Z_V � ? ^dhLr C ] G Z_Vby k�?qG Vbhx^Dy A A ]t[ ?BA�At?BA � �2�2���2�2��� �2�2���2� 2 }
. � {_{ ? V A.? e E ^ ?*+ Z � ? [�Z p_? y2Z )LC Z_^
Z_VbyY[�Z_y C Z_^ � ? ^dhLr C ] G �2�2���2�2��� �2�2���2�2��� �2�2���2� 2"2
. � {". ? V A.? e E ^ ?*+ Z � ? [�Z p_? y k�?qG V@hx^Dy A A ]t[ ?BA.A�� ������������	�

��� �2��� �2�2���2�2��� �2�2���2� 2"4
. � { } ? V A.? e E ^ ?*+ Z � ? [�Z p_? y k�?qG V@hx^Dy A A ]t[ ?BA.A�� � �� � �� ��	�

�����2�2��� �2�2���2�2��� �2�2���2� 2"4
. � {"2 ? V A.? e E ^ ?*+ Z � ? [�Z p_? y k�?qG V@hx^Dy A A ]t[ ?BA.A�� � � � � � � ��	�

��� �2��� �2�2���2�2��� �2�2���2� 291
. � {"4 ? V A.? e E ^ ?*+ Z � ? [�Z p_? y k�?qG V@hx^Dy A A ]t[ ?BA.A�� ���� �������	 

� � �2��� �2�2���2�2��� �2�2���2� 291
. � {91 = a@[ E aQ^ ? Vbr ? ub[.hLybabrs] C hxV ] ? [�e A ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 2_�
. � {_� = h_].Z_^
].a@[ E ab^ ? Vbr ? ub[�hOybaQrs] C hxV � ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 2"3
. � {"3 X ? Z � Z )LC Z_^ � ? ^dhLr C ] G Z_^dhxV p ] >b? r ? Vg] ? [ ^ C V ? � A�� Z )@C Z_^
^dhLrqZ\] C hxV�Z_Vby�] C e ? � �2�2���2� 4\|
. �/.\| � )LC Z_^ � ? ^dhOr C ] GYC V A.C e C ^DZ\[ C ] G �\Z\[ C Z E ^ ?BA �2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 4_{

}-�-, v hxVH]thxa@[�u ^dh_] h_i8ub[ ?BA.A ab[ ? Z\]�] >@? i Z\[�c ? ^Dy ��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 4 }
}-� { � , C e a@] > Z_^�rshxe�u�hxV ? VH] A h_i8Z_rshxa A ] C roc ? ^Dy ��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 4"2
}-�/. � rshxa A ] C r A.Cdp VbZ_^�h_i8e�hLy ? ��� , �2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 4"4
}-� } � hxaQVby ub[ ?BA.A a@[ ? ^ ? � ? ^
e ? Z A a@[ ? y�Z\]�u�h C VH]�� � 2_{�� z ,�4��-,������2�2���2�2��� �2�2���2� 4"4
}-�/2 � u ? rs]t[�aQe h_ijy C��6? [ ? VH]�Z , C e a@] > Z_^
e hOy ?BA Z\]�y C ��? [ ? VH] u6hx^fZ\[�Z_V p ^ ?BA �2��� �2�2���2� 4"3
}-�/4 Xjhx^DZ\[�y CDA ]t[ CdE a@] C hxV h_i A hxabVby ub[ ?BA�A a@[ ? ^ ? � ? ^ � �2�2���2�2��� �2�2���2�2��� �2�2���2� 1\{
}-�51 X,[ ?BA.A a@[ ? u ? [.].ab[ E Z\] C hxV ub[ ? y C rs] ? y ��C ] > "��h > [ C V p 5 A i h_[ e#ab^fZ �2�2���2�2��� �2�2���2� 18.
}-� � k Z_y C Z_^ � ? ^dhLr C ] G Z_rs[.h A�A ] >@? rsh_[ ? �2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� 182
}-�/3 � , C e a@] > Z_^�Z � ? [ Z p_? y �_h_[�] C r C ] G rshxVH]thxa@[/yQa@[ C V p ^DZ_e C VbZ\[ A ].Z p_?����2�2��� �2�2���2� 184
}-�-,q| � , C e a@] > Z_^�Z � ? [ Z p_? y �_h_[�] C r C ] G rshxVH]thxa@[/yQa@[ C V p ]t[�Z_V A�C ] C hxV A ].Z p_? �2�2��� �2�2���2� 1"1
}-�-,", n)? rqZ G h_i�Z_rshxa A ] C r�c ? ^DyYZ\] ~��  !� � ,�2���� z"� � .91#� { � � �2�2��� �2�2���2�2��� �2�2���2� 1\�
}-�-,B{ = [�Z_V A imh_[�e E�? ] �-?q? V e h � C V p im[�Z_e ? Z_Vby A ].Z\] C hxVbZ\[ G im[�Z_e ? �2�2���2�2��� �2�2���2� �\|
}-�-,�. � rshxa A ] C roc ? ^Dy h_i8Z�]t[�Z C V h_i �_h_[.] ?*) [ C V pxA �2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� �".
}-�-,s} � u ? rs]t[�aQe h_iw[ ? u ^ C rqZ\] ? y �_h_[.] ?*) [ C V pxA Z\] �  !� � 4\|����2�2��� �2�2���2�2��� �2�2���2� � }
}-�-,�2 Xjhx^DZ\[�y CDA ]t[ CdE a@] C hxV h_ij]th_].Z_^ A hxabVby uQ[ ?BA.A a@[ ? ^ ? � ? ^ ���2�2��� �2�2���2�2��� �2�2���2� � }

� �-, n�CDA ].Z_VQr ? h_iw] >b? �_h_[.] ?*) r ? VH] ? [�im[.hxe ] >@? imh_[�r C V p ^DhOrqZ\] C hxV � �2�2���2�2��� �2�2���2� 3\|
� � { � )LC Z_^ � ? ^dhOr C ] G Z\]�] >@? r ? VH] ? [�h_i8] >@? imh_[�r C V p [ ?qpxC hxV �2�2��� �2�2���2�2��� �2�2���2� 3\|



)LC

� � ��� ��� � � � 	�
 �

{ �-, X8Z\[�Z_e ? ] ? [ A imh_[/Z EQA h_[ EQC V p ^DZ G_? [ �2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� {".

. �-, X8Z\[�Z_e ? ] ? [ A imh_[/rshxe�uQab].Z\] C hxV A ���2�2���2�2��� �2�2���2�2��� �2�2���2�2��� �2�2���2� ._{



)@CDC

� � � 
 � � 	 � ��� ��


�������	��

��������
��������

� � hxabVby A u ?q? y

� v G ^ C Vby ? [Fy C Z_e ? ] ? [

� � abe h_i �LC V ? ] C r�Z_Vby C VH] ? [�VbZ_^ ? V ? [ p_G
� `b[ ?Bl a ? Vbr G

� = h_].Z_^ C e�uQab^ A.?

� k Z_y C Z_^�VOabe E6? [

� X CDA ]thxV A ]t[�h �_? ^ ? V p ] >
� � z�� �  ? V p ] > h_i�rshxe�uQab].Z\] C hxVbZ_^
y@hxe Z C V
� � , C e a@] > Z_^�VOabe E6? [
 "!	#�$ �)abe E�? [ h_iw[ ? Z_^ C ,BZ\] C hxV A�C VYZ_V ? V At? e E ^ ?
 � z� � z% �� $ [ C y A.C , ?oC VYZ )LC Z_^�z@[�Z_y C Z_^�Z_VbyYZ , C e#a@] > Z_^
y C [ ? rs] C hxV A

& X,[ ?BA.A ab[ ?

' " hxe ? VH] A h_i �_h_[.] C r C ] GYC V "��h > [ C V p 5 AF?Bl abZ\] C hxV

( � ? Z\] �Qa )
� k/C V p [�Z_y C a A

) =w? e�u ? [�Z\].a@[ ? zbyba@[�Z\] C hxV h_ijimh_[�r C V p

� =�C e ?



)LCDCfC
)����  wCdpx> ] >bC ^D^ A ]t[ ?BA.A ] ? V A h_[
�� �/hxVby C e ? V A.C hxVQZ_^Q] C e ? ��� � ���
	�� z 	 � z 		� " Z )LC e#abe Z\[.] C cQr C Z_^�rshxV � ? rs] C hxV � ? ^dhLr C ] Cd?BA�C V ] >b?oA u�hxV p_?

	�
 X CDA ]thxV � ? ^dhLr C ] G

� 0�? ^DhOr C ] G

 ������� 
���������
��������

� Xjhx^DZ\[/Z_V p ^ ?

� k Z\] C h�h_i A u ? r C cQr >@? Z\] A

� v C [�rqab^DZ\] C hxV

� v h_[ ?*+ [ C V p [�Z_y C a A [�Z\] C h

� '(C V ? e Z\] C r � CDA rsh A.C ] G

� � l a C � Z_^ ? Vg] abV C i h_[�e �_h_[.] C r C ] G

� 0 h_[�] C r C ] G zQ[.h_].Z\] C hxV�[ Z\] ?
� U [.[ ? � ? [ A.CdE ^ ? � CDA rshxa A y CDA.A.C u Z\] C hxV

� n)? V A�C ] G

� v h_[ ? [�Z_y C a A

� � z � � z � � n Z_e�u C V p rsh ?�� r Cd? Vg] A/C V ] >@?oA u�hxV p_?

� 0�CDA rshxa A A ]t[ ?BA.At?BA
	 � , C e a@] > Z_^�Z_V p ^ ?

� � e�uQ^ C ].aby ? h_i C V C ] C Z_^�y CDA ].a@[ E Z_Vbr ? z A ]t[ Z C V [�Z\] ?

� z�� � ? ^di + A�C e C ^DZ\[FrshOh_[�y C VbZ\] ?BA
� 
 ��� �	 "! � ���$#���%$% ���'&�� �����(� � �



)LC �
v `  v hxa@[�Z_VH] + `@[ Cd? y@[ C r >bA6+  
?���G VHabe E�? [
n � � n�C [ ? rs] �/abe ? [ C rqZ_^ � C e#ab^fZ\] C hxV A
" " Z_r > VHaQe E�? [
X�[ X,[�Z_Vby@].^�VOabe E�? [

k�? k�?qG Vbhx^Dy A VOabe E�? [

[�e A k hHh_] + e ? Z_V + A.l abZ\[ ?
� X  � hxabVby ub[ ?BA.A a@[ ? ^ ? � ? ^

� ] � ]t[.hxa > Z_^�VOabe E6? [

��� % � 
 ���������

~ ��� 0 Z_^fa ? h_i l abZ_VH] C ] G Z\] C V@cQV C ] G
��� � ����� 
 ���������

~ � 
 n�C e ? V A.C hxVbZ_^ l abZ_VH] C ] Cd?BA

�~ � k�?qG Vbhx^Dy A Z � ? [ Z p_? h � ? [)Z , C e a@] > Z_^�y C [ ? rs] C hxV
� � � V At? e E ^ ? Z � ? [ Z p_?



,

� �������	��
 �


 � ����� � � � � � � �

����� � � ��	�� 
-��	��/"

=�>@? �_h_[�] ?*) [ C V pYCDA ] >@? Z_e�hxV p ] >@? A.C e�uQ^ ?BA ]/] > [ ?q?*+ y C e ? V A.C hxVbZ_^ �_h_[.] C rqZ_^ A ]t[�abrs].ab[ ?BA z Z_Vby CDA Z
�-? ^D^ � V@h � Z_Vby u�h_uQab^DZ\[�h E � ? rs])h_i�] >@? h_[ ? ] C rqZ_^8Z_Vby ?*) u ? [ C e ? VH].Z_^ C V � ?BA ] Cdp Z\] C hxV A�� 0 h_[.] ?*) [ C V pxA
Z\[ ? rshxe e hxV C V VbZ\].a@[ ? ~ ?�� p-� k h p_? [ A ,�3"2_� z k Z G c ? ^fy�� k�?BC i ,�3"4". z  a p ] ,�3_�". z  abVQy p [ ? V��
" Z_V A hxa@[ ,�3"3�, � Z_Vby C V ? V pxC V ?q? [ C V p Z\ubu ^ C rqZ\] C hxV A ~ ?�� p-� v > Z >QC V ? � $ ? Vbhxa ) ,�3_�". z � �O> e ? ]th �
,�3_�\| z  abVby p [ ? V
z 7,Z\h�� " Z_V A hxa@[ ,�3"3_{ z ' [ a ?qp_? [�� $ > Z\[ CDE�{\|_|9.x� � UWV � ?BA ] Cdp Z\] C hxV A h_i �_h_[.] ?*)
[ C V pxA E�?qp Z_V C V ] >@? ,�3 ] > r ? VH].a@[ G �/>@? V  h_[�y '�? ^ � C V rshxV A.C y ? [ ? y ] >@? e Z A Z e�hOy ? ^/h_i#] >@?
�_h_[.] ?*) ] >@? h_[ G h_i�Z\]thxe A ~ '�? ^ � C V ,B�"491�� � zbZ_Vby ^DZ\] ? [ ?*) ] ? VQy ? y ]th e Z_V G Z\[ ? Z A h_i �Qa C y�y G VQZ_e C r A��
� Z � e Z_V ~ ,�3_��, �wA Z C y�� =�>@?BC [�imh_[�e Z\] C hxV CDA Z uQ[.h E ^ ? e h_i �_h_[.] ?*)(A.>b?q? ]wy G VbZ_e C r A zB] >@?,A ] ? Z_y GoA ].Z\] ?
CDA Z ub[.h E ^ ? e h_i ?*)@CDA ] ? Vbr ? z ] >@?BC [oyba@[ Z\] C hxV CDA Z ub[.h E ^ ? e h_i A ].Z EQC ^ C ] G z
Z_Vby C i�] >@? [ ? Z\[ ? A.? � ? [�Z_^
�-? > Z � ? Z�ub[.h E ^ ? e h_i �_h_[.] ?*) C VH] ? [�Z_rs] C hxV A���� � > Z\[ C�� �  ? hxVbZ\[�y ~ ,�3"3_{x� p Z � ? Z_V ?*) ] ? V A�C � ?
[ ? � Cd?�� h_ioe Z �th_[ i ? Z\].a@[ ?BA h_i �_h_[.] ?*) [ C V p y G VQZ_e C r A z C Vbrq^Daby C V p ] >@? imh_[�e Z\] C hxV�z A ] ? Z_y G A ].Z\] ?
Z_Vby Z , C e#ab] > Z_^ C V A ].Z EQC ^ C ] G h_i �_h_[.] ?*) [ C V pxA�� ��h � ? � ? [ z A hxe ? C e�u�h_[.].Z_Vg] CfA.A a ?BA [ ? ^DZ\] ? y ]th ] >@?
^DZ\] ? [ A ].Z p_? h_i ].a@[ E aQ^ ? Vg](]t[�Z_V A.C ] C hxV Z_Vby ] >@? ].ab[ E ab^ ? VH] A ].Z p_? [ ? e Z C V abV@[ ?BA hx^ � ? y�z ��>bC r > CDA Z
e�h_] C �\Z\] C hxVYh_i8] >bCfA A ].aby G��

UWV�Z_yby C ] C hxV�z �_h_[.] ?*) [ C V pxA)> Z � ? E�?q? V A ].aQy Cd? y imh_[o] >@?�p_? V ? [�Z\] C hxV�h_i A hxabVby � UWV�^dh � " Z_r >
VOabe E�? [ �bh ��A z�] >@?�A hxabVQy c ? ^Dy rqZ_V E6?�?*) ub[ ?BA.A.? y2y C [ ? rs].^ G C V ] ? [ e A h_i �_h_[.] C r C ] G abV A ] ? Z_y C V ?BA.A
~ "��h > [ C V p�,�391\�x� z ��>bC r > ^ ? y " �ab^D^ ? [�� 1 E�? [�e ?BCd? [ ~ ,�3_�_�x� ]th�e Z �_? ] >@?)A ].Z\] ? e ? Vg] ] > Z\] �_h_[.] C r ?BA
A.> hxaQ^Dy Z_^ A h E�? rqZ_^D^ ? y ] >@? � �_h C r ? h_i/] >b? �bh � � zFZ_yQy C V p ]th�] >b? A ].Z\] ? e ? VH] ] > Z\] �_h_[.] C r ?BA Z\[ ?
] >@? �te#a A rq^ ?BA Z_Vby A�C V ?���A!� h_i �Qa C y�e�h_] C hxV i [�hxe ' �aQr >@? e Z_VQV ~ ,�3"4"2x� �2' Z_e E�? Z_Vby2rsh � h_[ �_? [ A
a At? y �_h_[.] ?*) [ C V p Z A Z A a E � ? rs]-imh_[�Z ? [.hxZ_rshxa A ] C r A�?*) u ? [ C e ? Vg] A��8=�>@?qG(�-? [ ? Z E ^ ? ]th A abrqr ?BA.A imab^f^ G
C y ? VH] C i G A hxabVby A hxa@[�r ?BA Z A.A hLr C Z\] ? y ��C ] > rshx^D^ CDA.C hxV A h_io[ C V pxA z Z_Vby ] >@? e ? Z A a@[ ? y A hxabVby5c ? ^Dy



{
Z p [ ?q? y �-? ^D^ �/C ] > ] >@? h_[ ? ] C rqZ_^Le�hOy ? ^ C V p-� ~ ?�� p-��' Z_e E�? � " C V@h_].Z ,�3_��, z ' Z_e E�? � " C V@h_].Z ,�3_�".x� �
UWV�] >@?BAt? C V � ?BA ] CDp Z\] C hxV A zw] >@? �_h_[.] C r C ] G abV A ] ? Z_y C V ?BA.A Z\[ CfAt?BA im[.hxe C VH] ? [�Z_rs] C hxV AoE6? ] � ?q? V �_h_[.] ?*)
[ C V pxA h_[ C VH] ? [�Z_rs] C hxV E�? ] � ?q? V Z �_h_[.] ?*) [ C V p Z_VQy�Z A hx^ C y E hxaQVbybZ\[ G�� �/h �-? � ? [Bz ��>@? V�Z A�C V p ^ ?
�_h_[.] ?*) [ C V p�E�? rshxe ?BA aQV A ].Z E ^ ? Z_VQy�]t[�Z_V A�C ] C hxV A ]th ].a@[ E aQ^ ? Vbr ? z C ]�Z_^ A h p_? V ? [ Z\] ?BA/A hxaQVby Z A/> Z A
E�?q? V C V � ?BA ] Cdp Z\] ? y EOG�� Z C ] A.? � z ' h_u Cd? �6z�" abV C V�� Xjh_]th �LC V ~ ,�3"3\|g� � v hxe�uQZ\[ ? y �/C ] > e�h_[ ?
rshxe�uQ^ C rqZ\] ? y �Qh � A abr > Z A � ? ] �bh � z ] >b? �_h_[.] C r C ] G c ? ^fy�h_i�Z �_h_[.] ?*) [ C V p CDA [ ? ^DZ\] C � ? ^ G rshxe�u Z_rs]qz
��>bC r > e Z �_?�C ]8Z_e ? VbZ E ^ ? ]th�]t[ ? Z\].e ? VH] ��C ] > �_h_[.] ?*)�A hxabVby#] >@? h_[ G���=�> a A Z_V@h_] >@? [�e�h_] C � Z\] C hxV�h_i
] >bCDA A ].aby G�CDA ]th C V � ?BA ] CDp Z\] ? ] >b? Z_rshxa A ] C r�c ? ^fy Z A.A hLr C Z\] ? y ��C ] > ] >@? �_h_[.] ?*) [ C V p zOZ_Vby ]th ?*) u ^dh_[ ?
] >@? rshxVQV ? rs] C hxV A E�? ] � ?q? V �_h_[.] ?*) [ C V p�C V A ].Z EQC ^ C ] Cd?BA Z_VQy C ] A�A hxabVQy p_? V ? [�Z\] C hxV �

�����  !�#"�
��$	���% ����
 �����
3����.�,")� �/�/�6�6�87 �
	�"�<

� �_h_[.] ?*) [ C V p rqZ_V E�?,p_? V ? [�Z\] ? y C V(] >@? ^DZ E h_[�Z\]th_[ G(EHG ] >b? e�h_] C hxV#h_i Z�u CfA ]thxV(u a A.>bC V p Z/rshx^fabe V
h_i �Qa C y ] > [.hxa px> Z_V h_[ C c r ? h_[#V@h�,�,B^ ?�� $ ^ ? , ? [ ~ ,�3_�_�x� rqZ\] ?qp h_[ C , ? y ] >b? p_? V ? [�Z\] C V p rshxVby C ] C hxV A
imh_[ �_h_[.] ?*) [ C V pxA Z_Vby rq^DZ A�A.C c ?BA ] >@? rshxVby C ] C hxV A aQVby ? [ �/>bC r > Z pxC � ? V �_h_[.] ?*) p_? V ? [�Z\]th_[Fub[.hLybabr ?BA
?BC ] >@? [�Z_V C V C ] C Z_^D^ G ^DZ_e C VbZ\[wh_[�].ab[ E ab^ ? VH] [ C V p-� � ]t[�Z_V A�C ] C hxV e Z\u CDA rshxV A ]t[�abrs] ? y
z ��>bC r >#CfAwE Z At? y
hxVo] � h)uQZ\[�Z_e ? ] ? [ A�� � � � � � � z �/>@? [ ? � � CDA ] >b? k�?qG V@hx^Dy A VHaQe E�? [Bz � CfA ]th_].Z_^Or C [�rqab^DZ\] C hxV�h_i@] >@?
�bh � Z_Vby � CDA ] >@? �LC V ? ] C r � CDA rsh A.C ] G 
LZ_Vby A ]t[�h �_? [�Z\] C h � � � z �/>@? [ ? � CDA ] >b?/A ]t[.h �_? ^ ? V p ] > h_i�] >@?
u CDA ]thxVYZ_Vby � CDA ] >@? y C Z_e ? ] ? [�h_ij] >@? r G ^ C Vby ? [ � `@h_[�Z�e�hLy ? [�Z\] ?(A ]t[.h �_? VOabe E�? [�� � � � , zb] >@?
rs[ C ] C rqZ_^ k�?qG V@hx^fy A VHabe E�? [ CfA Z E hxa@] ,q|����	� C ] > e�hOy ? [�Z\] ?�k�?qG V@hx^Dy A VHaQe E�? [BzLZ�^DZ_e C VbZ\[ �_h_[.] ?*)
[ C V p rqZ_V E�? p_? V ? [�Z\] ? y C V C ] C Z_^D^ G z E ab]o] >@? �_h_[.] ?*) [ C V p CDA aQV A ].Z E ^ ? ]th2Z , C e a@] > Z_^ y CDA ].ab[ E Z_Vbr ? z
Z_Vby �/C ^D^ E [ ? Z � y@h � V C VH]th Z�].a@[ E aQ^ ? Vg] �_h_[.] ?*) [ C V p-�

=�>b? ]t[�Z_V A.C ] C hxV�im[.hxe$^DZ_e C VbZ\[�]th ].ab[ E ab^ ? VH] �bh �!C V�Z �_h_[.] ?*) [ C V pYE�?qpxC V A���C ] > Z , C e a@] > Z_^
C V A ].Z EQC ^ C ] CD?BA C V ] >b? i h_[ e h_i E6? VQy C V p e�hLy ?�� � ) u ? [ C e ? VH] A y CDA rsh � ? [ ? yY] > Z\] � ? ^f^ + i h_[ e ? y �_h_[.] ?*)
[ C V p rshxab^Dy aQVby ? [ p h(Z_V C V A ].Z EQC ^ C ] G ]th�Z , C e a@] > Z_^ � Z � ?BA ~ " Z ) � h_[.] >HG ,�391\{ z � C ybVbZ_^D^ � � ab^D^ C � Z_V
,�3918. z�" Z ) � h_[�] >gG ,�391 } z�" Z ) � h_[�] >gG ,�391"1_� ��=�>@?�p [�h � ] > Z_Vby E [ ? Z � y@h � V�h_iO] >@? � Z � ?BA ub[.hLr ?q? y A
] >@? ]t[�Z_V A.C ] C hxV�h_i�] >@? �_h_[�] ?*) [ C V p-�
� C ybVbZ_^D^���
 ����� ~ � C ybVQZ_^D^ � � ab^D^ C �\Z_V ,�3918. z � C yQVbZ_^D^ z 3F^ CDA�A �
=�A Z C ,�391 } z � C ybVbZ_^f^ � =�A Z CE,�391"1_� ub[.h_u�h At? y Z_V C V � CDA r C yYe�hLy ? ^�i h_[)Z�] >bC V�[ C V p ��C ] > Z rsh_[ ? h_i
rshxV A ].Z_VH] �_h_[.] C r C ] G���� >@? V h A r C ^f^DZ\] C hxV A Z\[ ?�C e�u�h At? y ��C ] > Z A ]t[�Z C V2c ? ^Dy2yba ? ]th ] >@? rqa@[��\Z\].a@[ ?
h_ij] >@? [ C V p z@r ? [.].Z C V�Z , C e a@] > Z_^�e�hLy ?BA ��C ] > Z A u ? r C cQr�[ Z_y C Z_^ A ]t[�aQrs].a@[ ?�E�? rshxe ? abV A ].Z E ^ ?���=�>@?
e�h A ]�^ C V ? Z\[�^ G Z_e�uQ^ C c ? y�e�hLy ? z�] >@? p [�h � ] > [�Z\] ? z,Z_VQy ] >@? [�Z_y C Z_^ A ]t[�aQrs].a@[ ? rqZ_V E�? h E ].Z C V ? y
im[.hxe ] >b? e�hLy ? ^ � � Z � e Z_V ~ ,�391\�x� a At? y2Z �_h_[.] ?*) A.>@?q? ]�[.hx^D^ + a@u e�hLy ? ^wi h_[�[ C V p i h_[ e Z\] C hxV Z_Vby



.
Z_^ A hSrshxV A.C y ? [ ? y � CDA rshxa A y C � a A.C hxV h_i�] >@? rsh_[ ? z ��>bC r > p Z � ? e h_[ ? [ ? Z_^ CDA ] C r �_h_[.] C r C ] G ub[�h_cQ^ ?BA
C V�] >b? A ].Z EQC ^ C ] G rqZ_^Drqab^fZ\] C hxV �Y=�>@? VOabe E�? [oh_i � Z � ?BA�CDA imhxabVby�]th E�? y ? u ? Vby ? VH]ohxV k�?qG Vbhx^Dy A
VOabe E�? [Bz@Z_Vby�] >@? ub[ ? y C rs] C hxV Z p [ ?q? y �-? ^D^ �/C ] > ] >@?�?*) u ? [ C e ? VH] A��

UWV Z_yby C ] C hxV�]th ] >@? h_[ ? ] C rqZ_^-Z_Vby ?*) u ? [ C e ? VH].Z_^ A ].aby Cd?BA h_i ] >b? Z , C e a@] > Z_^ C V A ].Z EQC ^ C ] G zw] >@? [ ?
Z\[ ? A.? � ? [�Z_^,VOabe ? [ C rqZ_^ A ].aby Cd?BA�� ' V C h � $ > hxV Cd? e ~ ,�3"3\|g� rshxV A ]t[�abrs] ? y Z . + n �_h_[.] ?*) e ? ] > hLy
imh_[ A.C e ab^DZ\] C hxVSh_i C V � CDA r C y C VQrshxe�ub[ ?BA.A�CdE ^ ? �bh � z-Z_Vby rqZ_^Drqab^fZ\] ? y ^ C V ? Z\[ p [.h � ] > h_i�Z , C e a@] > Z_^
C V A ].Z EQC ^ C ] G � Z � ?BA�� =�>@? e�hLy ? i [ ?Bl a ? Vbr G Z_Vby p [.h � ] > [ Z\] ? Z\[ ?�C V Z p [ ?q? e ? Vg] ��C ] > ] >@? h_[ G
h_i � C yQVbZ_^D^ ��
 ��� � =�>@?qG h EQA.? [�� ? y p_? V ? [ Z\] C hxV�h_i A e Z_^D^ A rqZ_^ ?BAoC V ] >@? i h_[�e�h_i > Z C [ + u C V �_h_[.] ?*)
A ]t[�aQrs].a@[ ?BA Z\]8] >@?F? y p_? h_iQ] >@? rsh_[ ? zgZ_Vby ] >@? A.> Z\u ? h_iQ] >@? ].a@[ E ab^ ? VH] �_h_[.] ?*) [ C V p�CDAjC V l abZ_^ C ].Z\] C � ?
Z p [ ?q? e ? VH] ��C ] > ?*) u ? [ C e ? VH].Z_^�h E At? [��\Z\] C hxV A ~  a p ] ,�3_�". z n)G �_? ,�3_�_{x� � � > Z\[ C�� z 0�? [., C rqrsh��
1)[�^fZ_Vby C ~ ,�3"3 }H� a At? y c V C ] ?*+ y C ��? [ ? Vbr ? rqZ_^Drqab^DZ\] C hxV A ]th A ].aby G ] >@? C V A ].Z EQC ^ C ] G h_i � CDA rshxa A �_h_[.] ?*)
[ C V p ��C ] > ZS] >bC r �_? [�rsh_[ ? z �/C ] > k�?qG Vbhx^Dy A VHabe E�? [YZ A >QCdpx> Z A 2"2\|_| � k Z_Vbybhxe Z_VQy A�C V p ^ ?*+
e�hLy ? u ? [.].ab[ E Z\] C hxV A2� ? [ ? Z_yby ? y ]th ] >b? �_h_[.] ?*) [ C V p z8Z_Vby e ab^d] C u ^ ?�E Z_Vby A h_i � Z � ? VHabe E�? [ A
Z\[ ? Z_e�uQ^ C c ? y�z ? Z_r >�E Z_VQy > Z � C V p Z y CfA ] C Vbrs]/[�Z_y C Z_^ A ]t[�abrs].ab[ ?��o= ? e u6h_[ Z_^ ? �_hx^Dab] C hxV2h_i �LC V ? ] C r
? V ? [ p_G Z A.A hLr C Z\] ? y �/C ] >S? Z_r > Z , C e#a@] > Z_^ e�hOy ? � Z A rqZ_^DrqaQ^DZ\] ? y � =�>@?qG Z_^ A h i hxaQVby Z � CfA rshxa A
rsh_[.[ ? rs] C hxV i Z_rs]th_[/]th ] >@? u ? Z �YC V � CDA r C y p [.h � ] > [�Z\] ?�� =�>b? rshxe�uQa@].Z\] C hxV � Z A rqZ\[.[ CD? y�hxV�]th ] >@?
V@hxVb^ C V ? Z\[ p [.h � ] > A ].Z p_?#E�? imh_[ ?(C ]�[ abVYhxa@]/h_i�[ ?BA hx^Da@] C hxV � � � Z �_? A ]t[�abrs].a@[ ? ��C ] > e Z_V G ^DZ G_? [ A
h_i ] >b?o> Z C [.u C V �_h_[.] C r ?BA � Z A imh_[�e ? y�z ��>QC r > A.> h � ? y A hxe ? r > Z\[ Z_rs] ? [ A h_iw].a@[ E ab^ ? Vg] �_h_[.] ?*) [ C V p-�
�/h �-? � ? [Bz�yba ? ]th ] >@? rshxe�u ^ ?*)LC ] G h_iF] >@? ub[.h E ^ ? eYz y ? ].Z C ^ ? y A ].aQy G h_iF] >@? �_h_[.] C r C ] G y G VQZ_e C r A
yba@[ C V p ] >@? ]t[�Z_V A.C ] C hxV ub[.hLr ?BA.A0� Z A V@h_]oZ\]t] ? e�ub] ? y�zjZ_Vby l abZ_Vg] C ].Z\] C � ? A ].aby G h_i-] >@? ].a@[ E aQ^ ? Vg]
A ].Z p_? � Z A V@h_]�Z �\Z C ^DZ E ^ ?��

� ]�] >@? ^fZ\] ? V@hxVb^ C V ? Z\[ A ].Z p_? z " Z ) � h_[.] >gG ~ ,�391"1_� h E At? [�� ? y Z A.C V p ^ ?�� Z � ? ub[.h_uQZ p Z\] C V p Z_^dhxV p
] >@? �_h_[.] ?*) [ C V p z ��>QC r > C VbyQabr ?BA Z �bh � C V ] >@? Z , C e a@] > Z_^�y C [ ? rs] C hxV � U ] CDA rshxV�� ? rs].a@[ ? y ] > Z\] ] >bCDA
CDA Z [ ?BA ab^d] h_i8] >@? V@hxVHaQV C imh_[�e E [ ? Z �LC V p h_i C V A ].Z E C ^ C ] G(� Z � ?BA�� � ? Z_^ A h y CfA rsh � ? [ ? y ] > Z\]�imh_[�^dh �
k�?qG V@hx^Dy A VOabe E�? [ �bh � z,] >b? Z , C e#a@] > Z_^ �Qh ��CDA � ? [ G�� ? Z � z,] >@? rsh_[ ? A ]t[�abrs].a@[ ? E [ ? Z �OA y@h � V
e abr > e�h_[ ? [�Z\u C yQ^ G Z_VQy ] >@? [ C V p p [.h ��A e abr > i Z A ] ? [�] > Z_V �_h_[�] ?*) [ C V p ��C ] > >bCdpx> k�?qG Vbhx^Dy A
VOabe E�? [ � " Z_V G [ ?BAt? Z\[ r >@? [ A�A a p_p_?BA ] ] > Z\] ] >QCDA Z , C e#ab] > Z_^ �bh � > Z A ] >@?�? �6? rs] h_i A ].Z EQC ^ C , C V p ] >@?
].a@[ E ab^ ? VH] �_h_[�] ?*) [ C V p-� `@h_[ ?*) Z_e�uQ^ ? z 7,abZ_V ~ ,�3918.x��> Z A�A.> h � VY] > Z\]�i h_[�^dhxV p � Z � ?BA z Z )@C Z_^	�bh �
[ ? ybaQr ?�p [.h � ] > [�Z\] ? h_iFabV A ].Z E ^ ? y CfA ].a@[ E Z_VQr ?BA hxV�ZY] � h y C e ? V A.C hxVbZ_^ �_h_[.] ?*) rshx^Dabe V � " hOh_[ ?
� � Z � e Z_V ~ ,�39182x�-A a p_p_?BA ] ? y ] >@?�A Z_e ?)? �6? rs]Fimh_[ A.> h_[.] � Z � ?BA ��>bC r > Z\[ ? h EQA.? [�� ? y hxV Z �_h_[.] ?*)
[ C V p-� =�>@? ] >@? h_[ G�A.> h ��A ] > Z\]o] >@? V ? r ?BA�A Z\[ G rshxVby C ] C hxV i h_[ C V A ].Z EQC ^ C ] G CfA ] > Z\](] >@? y CDA u ? [ A.C hxV
?Bl abZ\] C hxV�imh_[ C V@cQV C ] ?BA�C e Z_^ � Z � ?BA hxV Z_V CDA hx^DZ\] ? y �_h_[.] ?*) CfA y ?qp_? V ? [�Z\] ? z C � ?�� ] � h � Z � ?BA z ��C ] >



}
y C ��? [ ? VH] Z_V p ab^DZ\[ y ? u ? Vby ? Vbr ? Z\[.hxaQVby ] >@? rsh_[ ? E a@]�] >@?�A Z_e ? Z )@C Z_^ � Z � ? ^ ? V p ] > z > Z � ? ] >@?
A Z_e ? A u ?q? y � U i,] >@? [ ? CDA V@h�Z )@C Z_^ � ? ^dhLr C ] G Z_^dhxV p ] >@? rsh_[ ? z ] >@? � Z � ?BA ��C ^D^jy ?qp_? V ? [�Z\] ? yba ? ]th
AtG e e ? ]t[ G z6] >@? [ ? imh_[ ?#E6? rshxe ? abV A ].Z E ^ ?�� �/h �-? � ? [Bz ��C ] > Z )LC Z_^ �bh � z ] >@? A ] ? Z_y G y CDA ].a@[ E Z_Vbr ?oCDA
V@h_]�V ? r ?BA.A Z\[ C ^ G y ?qp_? V ? [ Z\] ? Z_VbyYe Z G V@h_] pxC � ? [ CDAt? ]th C V A ].Z EQC ^ C ] G��

� e�hxV po?*) u ? [ C e ? VH].Z_^ A ].aQy Cd?BA h_i�] >@? ].a@[ E ab^ ? VH] �_h_[.] ?*) [ C V p z $ ^ ? , ? [�� v hx^ ?BA ~ ,�3"3\|g�,C V � ?BA ] C +
p Z\] ? y ] >@?)At? ^di A.C e C ^DZ\[�ub[�h_u ? [�] Cd?BA h_i
] >b?�? V At? e E ^ ? Z � ? [ Z p_? y �bh �2�	� >@? V ] >@? �bh � CDA ].a@[ E ab^ ? Vg]qz
] >@? [ ?���C ^D^ E�? y CDA u ? [ A.C hxV C V(] >@? ]t[ Z � ? rs]th_[ CD?BA h_i C VQy C � C ybabZ_^ [ C V pxA z Z_Vby ? V At? e E ^ ? Z � ? [�Z p_?BA e a A ] E�?
rqZ\[ ? i ab^D^ G C e�u ^ ? e ? VH] ? y � X�[.h_cQ^ ?BA h_i�Z )@C Z_^ e ? Z_V � ? ^dhLr C ] G z6[�Z_y C Z_^ e ? Z_V � ? ^dhOr C ] G z�Z_Vby k�?qG Vbhx^Dy A
A ]t[ ?BA�A2�-? [ ? e ? Z A ab[ ? y � ��?BCDp Z_Vby � $ > Z\[ CdE ~ ,�3"3 }H� Z_Vby � a ? [ E Z_r > ~ ,�3"3\|g� h E At? [�� ? y�u ? [ C hOy C r
A.>@? yQy C V p h_i �_h_[.] C r C ] G im[.hxe ] >@? �_h_[.] ?*) [ C V p ]th ] >@? � Z �_? z ��>bC r > [ ?BA ab^d] ? y C V ] >@? [ ? ybabrs] C hxV h_i
r C [�rqaQ^DZ\] C hxVYZ_Vby k�?qG Vbhx^Dy A VOabe E�? [ �

����� � ������
 ���)��%b��	.� ����������� 
�"���� �8� "��)	.%6�

� rshxa A ] C r � Z � ?BA rqZ_V E�? Z A.A hOr C Z\] ? y ��C ] > ] >@? uQ[ ?BA.A a@[ ? � abrs].abZ\] C hxV A(C V�abV A ] ? Z_y G �bh � z u Z\[.] C r +
ab^DZ\[ ^ G ].ab[ E ab^ ? VH] �bh �2�� Cdpx> ] >bC ^f^ ~ ,�3"2_{x� [ ? Z\[.[�Z_V p_? y ] >@? ?Bl abZ\] C hxV A h_i �Qa C y e�h_] C hxV A C VH]th Z
l abZ_y@[�a@u�hx^ ?*+ yb[ C � ? V � Z � ?(?Bl abZ\] C hxV�z

� � �
� � ��� � �	� � � � � � )�� �

�  � �  ��
 ~ , �-, �

��>@? [ ? � CDA ] >@? y ? V A�C ] G z � CDA ] >@? Z_e EQCd? VH] A hxabVby A u ?q? y�zbZ_VQy ) � � � � � � � �
� ~ & � ��� � � ��� � � � � � �

CDA ] >@?  Cdpx> ] >bC ^f^�] ? V A h_[Bz � � z & z�Z_VQy � � � Z\[ ? ] >@? � ? ^dhLr C ] G z
uQ[ ?BA.A a@[ ? z6Z_Vby � CDA rshxa A�A ]t[ ?BA�At?BA���� � ��CDA
] >@?2' [�hxV ? r �_? [�y ? ^d].Z ��=�>b? [ Cdpx> ] + > Z_Vby A.C y ? h_i8] >@?�?Bl abZ\] C hxV Z\[ ? [ ?qp Z\[�y ? y�Z A ?Bl a C �\Z_^ ? Vg] A hxabVby
A hxa@[ r ?BA ] > Z\] � hxab^Dy Z_rs] C V Z_V h_] >@? [ ��CfAt?�l a Cd?BA r ? VH] e ? y C abe � U i �-? Z A.A aQe ? ] > Z\] ] >@?�A e Z_^D^
? yby CD?BA C V ].ab[ E ab^ ? VH] �bh � Z\[ ? ] >@? l abZ_y@[ a@u�hx^ ?YA hxa@[�r ?BA z�Z V@h CDAt? A rqZ_^ C V p ^DZ � rqZ_V E�? y ? [ C � ? y
��C ] > y C e ? V A�C hxVbZ_^�Z_VbZ_^ GLA.CDA��  CDpx> ] >bC ^D^8y ? e�hxV A ]t[ Z\] ? y ] > Z\]#] >@? Z_rshxa A ] C r u�h �-? [([ Z_y C Z\] ? y EOG Z
� ? ] A.> hxaQ^Dy �\Z\[ G Z A ] >@?/?BCdpx> ] > u�h �-? [,h_i�] >b? � ? ] � ? ^dhLr C ] G�� UWV Z_yQy C ] C hxV�zg] >@?�? yby Cd?BA Z\[ ? rshxV � ? rs] ? y
y@h � V A ]t[ ? Z_e EHG ] >@? e ? Z_V �bh � z\Z_Vby�] ? VQy�]th�[�Z_y C Z\] ? e�h_[ ? V@h CfAt?�C V�] >@? y C [ ? rs] C hxV�h_iLe�h_] C hxV �j=�>@?
rshxV � ? rs] C hxV h_i,Z_rshxa A ] C r A hxab[�r ? > Z A)A�Cdp V C cQrqZ_VH] ? ��? rs]�hxV ] >b? y C [ ? rs] C � C ] G h_i � ? ])Vbh CDAt? ~  Cdpx> ] >bC ^D^
,�3"2 } z `jimh � r A�� C ^D^ C Z_e A ,�3"4".x� �

UWV ] >@?)At? � ? VH] Cd?BA z C ] � Z A y CfA rsh � ? [ ? y ] > Z\] ].a@[ E ab^ ? Vbr ?�C V�� ? ] A Z_VQy im[ ?q?�A.>@? Z\[F^DZ G_? [ A rshxV A.CDA ]�h_i
^DZ\[ p_?*+ A rqZ_^ ? ].a@[ E ab^ ? VH] A ]t[�abrs].a@[ ?BA Z A �-? ^D^
Z A cQV ?*+ A rqZ_^ ? ].a@[ E ab^ ? Vbr ? ~ v [�h � � v > Z_e�uQZ p V ? ,�391�, z
3-[.h � V�� k h A.>-� h ,�391 } z � C VQZ_Vg] � 3-[.h � Z\[�y ,�391 }H� �&=�>b? ^DZ\[ p_? A rqZ_^ ? A ]t[�abrs].a@[ ?BA Z\[ ? e�h_[ ?



2
y ? ] ? [�e C V CDA ] C r ] > Z_V ] >@? c V ?*+ A rqZ_^ ? e�h_] C hxV � U ] > Z A E�?q? V A a p_p_?BA ] ? y ] > Z\]F].a@[ E ab^ ? VH],e C )@C V p V@h CDAt?
im[.hxe >bCDpx> + A u ?q? y � ? ] A rshxV A.CfA ] A h_i ] � h ?BA.At? VH] C Z_^D^ G�C Vby ? u ? VQy ? Vg]�rshxe�u�hxV ? VH] A�+ ] >@? Vbh CDAt? im[.hxe
^DZ\[ p_? ].a@[ E ab^ ? Vg] A ]t[ abrs].a@[ ?BA�C V�] >@? imh_[�e;h_i&" Z_r > � Z � ? [ Z_y C Z\] C hxV Z_VQy cQV ?*+ A rqZ_^ ? ].a@[ E ab^ ? VH]�V@h CDAt?
~ = Z_e � v >@? V ,�3"3 } z � ?BC V ? [ � ' [ ? � A Z ,�3_�"3 z = Z_e ,�3"3"2 z = Z_e�z $ hx^ ?qEQC h �/A6�OC � � ?BC V ? [ ,�3"3"4x� �
=�>@? cQ[ A ]FuQZ\[.] h_ij] >@? V@h CDA.?oCDA >bCdpx> ^ G y C [ ? rs] C hxVbZ_^�Z_Vby�y@hxe C VbZ_Vg] C VYybh � V A ]t[ ? Z_e�y C [ ? rs] C hxV�zL] >@?
At? rshxVby�uQZ\[.] CDA V ? Z\[ ^ G aQV C imh_[�e Z_Vby�y@hxe C VQZ_Vg] C V ] >b? A.C y ? ^ C V ? Z_Vby a@u A ]t[ ? Z_e$y C [ ? rs] C hxV A�� `bh_[
] >@? cb[ A ] uQZ\[�]qzb^ C V ? Z\[ A ].Z EQC ^ C ] G ] >b? h_[ Cd?BAF> Z � ?(E6?q? V a A.? y ]th rqZ_^frqab^DZ\] ? ] >@? " Z_r > � Z � ? [�Z_y C Z\] C hxV
im[.hxe >bCdpx> " Z_r > VOabe E�? [ � ? ]qz ��>@? [ ? Z A i h_[�] >b?�A.? rshxVbyYuQZ\[.]qz@] >b? [ ?�CDA V@h A Z\] CDA i Z_rs]th_[ G ] >@? h_[ G h_[
rshxe�uQab].Z\] C hxVbZ_^H[ ?BA ab^d]wZ �\Z C ^DZ E ^ ? ]th)y ?BA rs[ CdE�? ] >@?FA hxabVby�c ? ^Dy �w= Z_e � � a@[ C Z_aQ^d] ~ ,�3"3"3x� y ? � ? ^dh_u ? y
Z At? e C +�? e�u C [ C rqZ_^L] >@? h_[ G imh_[,] >@? uQ[ ? y C rs] C hxV�h_i�] >@? cQV ?*+ A rqZ_^ ? ].a@[ E ab^ ? Vbr ? V@h CDAt? im[.hxe >bCdpx> + A u ?q? y
� ? ]qz ��>@? [ ? ] >b? ].a@[ E aQ^ ? Vbr ?�C V@imh_[�e Z\] C hxV CDA A a@ubuQ^ CD? y EOG ] >@?��

���
e�hOy ? ^ �

`@h_[ rshx^Dy A a EQA hxV C r � ? ] A z�e Z_V G [ ?BAt? Z\[�r >b? [ A Z\]t] ? e�uQ] ? y ]th [ ? ^DZ\] ? � ? ] V@h CDAt? ]thS^DZ\[ p_?2A rqZ_^ ?
�_h_[.] ?*) A ]t[�abrs].a@[ ?�C Vg] ? [�Z_rs] C hxV A ~ " hOh_[ ?�,�391"1 z 'oCdE�? V AK,�39183 z  Z_abi ? [ � 7 ? V ,�3_�". z 3-[ C y p_?BA �
�)a A.A Z C V ,�3"3_{x� � " Z_V � ybZ EQC �  wC a ~ ,�3_� }H� Z\]t] ? e�ub] ? y ]th C Vbrsh_[.u�h_[�Z\] ? ] >b? y G VbZ_e C r A h_ib^DZ\[ p_?-A rqZ_^ ?
A ]t[�aQrs].a@[ ?BA(C V�] >@? imh_[�e�h_i�^ C V ? Z\[ C V A ].Z EQC ^ C ] G%� Z � ?BA�C VH]th A hxabVQy A hxa@[�r ? e�hLy ? ^ A Z_Vby ub[.hLybabr ? y
[ ?BA aQ^d] A ] > Z\])Z p [ ?q?BA�l abZ_^ C ].Z\] C � ? ^ G ��C ] >Y?*) u ? [ C e ? VH] A��  Z_a@i ? [ � 7 ? V ~ ,�3_�".x� h EQAt? [ � ? y ] > Z\]/] >@?
i Z\[ + c ? ^Dy A hxabVby�h_iwZoimh_[�r ? y A a EQA hxV C rF[.hxabVby�� ? ] � Z A->bCdpx> ^ G y C [ ? rs] C � ? �/C ] > Z A ]t[.hxV p y ? u ? Vby ? Vbr ?
hxV ] >b? Z_V p ^ ? i [�hxe�� ? ] A Z )@CDA���=�>@?/A hxabVby � Z � ? ub[�h_uQZ p Z\] C V p V ? Z\[,] >@? Z )LCDA CDA [ ? i [�Z_rs] ? y ]th#^fZ\[ p_? [
u�hx^DZ\[FZ_V p ^ ?BAFEOG ] >@? e ? Z_V �bh � � ? ^DhOr C ] G z@] >@? [ ? imh_[ ? ] >@?�A hxabVby ub[ ?BA�A a@[ ? ^ ? � ? ^�y@[.h_ubu ? y V ? Z\[ ] >@?
� ? ]�Z )LCDA�� 3-[ C y p_?BA � �/a A�A Z C V ~ ,�3"3_{x� a A.? y�Z�� � | � |x� rshx^Dy4� ? ]�Z_VQy�h E ].Z C V ? y�[ ? ^fZ\] C � ? ^ G rshxe�u ^ ? ] ?
� V@h � ^ ? y p_? h_i ] >@? �bh � c ? ^Dy �8=�>@?qG ? e�uQ^dh G_? y �_h_[.] ?*)YA hxabVby ] >@? h_[ G ]th�ub[ ? y C rs] ] >@?�A hxaQVby c ? ^Dy �
=�>@? e ? Z A a@[ ? y A hxabVQy�c ? ^Dy#y C [ ? rs] C � C ] G h_i �_h_[�] ?*) [ C V p u Z C [ C V p�C V(r C [�rqaQ^DZ\[ � ? ] A � Z A � ? [ GoA.C e C ^DZ\[�]th
] > Z\]�uQ[ ? y C rs] ? y �/C ] > ] >@? h_[ G � Z A ].Z\] C hxVbZ\[ G z6Z )LCfAtG e e ? ]t[ C r\zb^DZ\] ? [ Z_^ l aQZ_y@[�a@u�hx^ ?���=�>b? y C ��? [ ? Vbr ?
h_i�y C [ ? rs] C � C ] G ��C ] > abV@imh_[�r ? y!� ? ] A A a p_p_?BA ] ? y ] > Z\] uQZ C [ C V p h_i�uQab[ ? ^ G Z )@CDAtG e e ? ]t[ C rYrsh >@? [ ? VH]
A ]t[�aQrs].a@[ ? � Z A V@h_] ] >@? y@hxe C VbZ_Vg] A hxabVby A hxab[�r ? C V ^dh � + " Z_r > + VOabe E6? [ � ? ] A Z_Vby ] > Z\] �_h_[.] ?*)
Z AtG e e ? ]t[ G e a A ] E�? Z_V ?BA.A.? Vg] C Z_^/Z A u ? rs] h_i �_h_[.] ?*) e�h_] C hxV A(��>bC r > ub[.hLybabr ?BA V@h CfAt?�C V A abr >
� ? ] A�� =�>b?qG�A a p_p_?BA ] ? yS] > Z\] ] >@? E [ ? Z � ybh � V h_i�^DZ\[ p_?*+ A rqZ_^ ? �_h_[�] C rqZ_^ A ]t[�abrs].a@[ ?BA Z_Vby ].a@[ E aQ^ ? Vg]
]t[�Z_V A�C ] C hxV ]th � Z\[�y A ] >b? rq^dh At? h_iwu�h_] ? VH] C Z_^�rsh_[ ? rqZ_V E�?�C e�u�h_[.].Z_VH] A hxa@[�r ? h_i A hxabVby p_? V ? [�Z\] C hxV �

UWV#VOabe ? [ C rqZ_^ A.C e#ab^fZ\] C hxV A z v hx^dhxV C a A z  ? ^ ? � " h C V ~ ,�3"391_� a At? y y C [ ? rs]8VHaQe ? [ C rqZ_^ A.C e ab^DZ\] C hxV
~ n � � � ]th A ].aby G ] >@?YA hxabVby p_? V ? [�Z\] ? y EOG �_h_[.] ?*) u Z C [ C V p C V Z2e C )@C V p ^DZ G_? [ A�� =�>@? Z_rshxa A ] C r
c ? ^Dy � Z A i hxabVQy ]th E�?�>bCdpx> ^ G y C [ ? rs] C � ? zL] >@? Z_e�uQ^ C ].aby ? h_iw] >@?0� Z � ?BA E�?BC V p(p [ ? Z\] ?BA ]�Z\] A.> Z_^D^Dh �
Z_V p ^ ?BA ]th(] >@? y@h � V A ]t[ ? Z_e Z )LCfA h_i�] >@? ^fZ G_? [Bz A.C e C ^DZ\[�]th � ? ] V@h CfAt? ?*) u ? [ C e ? Vg] A h_i  Z_a@i ? [�� 7 ? V



4
~ ,�3_�".x� � =�>@? y C [ ? rs] C � C ] G Z\]o] >@? u Z C [ C V p im[ ?Bl a ? Vbr Cd?BA Z_^ A h�Z p [ ?q? y �-? ^D^ ��C ] > Z >@? ab[ CDA ] C r e�hLy ? ^
imh_[ A a@u ? [�y C [ ? rs] C � ? Z_rshxa A ] C r A hxa@[�r ?BA ~ v [ Cdpx> ]thxV � �/a ? [�[ ? ,�3"3\|g� � " C ].r >b? ^D^ z  ? ^ ? � " h C V ~ ,�3"3"3x�
rshxe�uQab] ? y ] >@?)A hxabVby p_? V ? [�Z\] ? y EHG �_h_[.] ?*) u Z C [ C V p�C V Z_V Z )@CDAtG e e ? ]t[ C r � ? ] � UWV h_[�y ? [,]th C Vbybabr ?
] >@? [.hx^D^ + a@u Z_Vby u Z C [ C V p h_i �_h_[�] ?*) [ C V pxA z ] >@? �bh � � Z A u ? [.].a@[ E6? y ��C ] > ] >@? � ? ](i abVbybZ_e ? VH].Z_^
im[ ?Bl a ? Vbr G ~ ] >@? im[ ?Bl a ? Vbr G Z\] �/>bC r > y CDA ].a@[ E Z_Vbr ?BA Z_r l a C [ ? ] >@? ^DZ\[ p_?BA ] A uQZ\] C Z_^�Z_e�uQ^ C cQrqZ\] C hxV
[�Z\] ? � Z_Vby C ] A cb[ A ]�i ?��5A a E > Z\[�e�hxV C r A�� � ]-^dh � " Z_r > VOabe E6? [ A z_] >@? i Z\[ + c ? ^Dy A hxabVby > Z_y Z_V p ^ ? h_i
?*) ] C Vbrs] C hxV C V ] >b? [�Z_V p_? h_i 4\| � ]th 1 | � i [�hxe ] >@? � ? ]�5 A y@h � V A ]t[ ? Z_e Z )@CDA zOZ A h EQAt? [�� ? y C V 3 [ C y p_?BA
� �/a A�A Z C V ~ ,�3"3_{x� ��=�>@? cb[ A ] n � � A ].aQy G h_i ].a@[ E aQ^ ? Vg] � ? ]�V@h CDAt? � Z A rshxVbyQabrs] ? y EOG `@[ ? abVby
~ {\|_| , � hxV Z � ? ] ��C ] > " Z_r > VOabe E6? [ | �/3 Z_Vby k�?qG Vbhx^Dy A VHaQe E�? [ ."4\|_| � =�>@? [ ?BA ab^D] A A�> h �-? y
Z p [ ?q? e ? VH] �/C ] >�?*) u ? [ C e ? VH].Z_^@ybZ\].Z�imh_[ E h_] > e ? Z_V �Qh � y ? � ? ^Dh_uQe ? VH],Z_Vby�] >@? [�Z_y C Z\] ? y A hxabVby �
=�>@?2 wCdpx> ] >bC ^D^ A hxa@[�r ? � Z A rshxe�uQa@] ? y�Z_VQy�Z_VbZ_^ G , ? y �

� A Z A abe e Z\[ G h_i�] >b?BAt? ub[ ? � C hxa A�A ].aby CD?BA zb] >@? A hxabVbyYc ? ^DyYh_i�Z ].ab[ E ab^ ? VH]#� ? ]�[ ?BA aQ^d] A im[.hxe
e Z_V G rshxe�u�hxV ? VH] A Z_Vby5] >@?BC [ C Vg] ? [�Z_rs] C hxV A z ] >@? [ ? imh_[ ? � ? [ G rshxe�uQ^ C rqZ\] ? y � =�>@? � ? ] imh_[�e A Z_V
Z_VbVOab^DZ\[ e C )@C V p ^DZ G_? [/Z\] ] >@?�?*)LC ]-h_ij] >@? V@h�,�,B^ ? z �/>@? [ ? Z A V ? Z\[ ] >@? r ? VH] ? [�^ C V ? zL] >@? �bh � [ ? e Z C V
^DZ_e C VbZ\[YZ_Vby CDA a A abZ_^D^ G [ ? i ? [.[ ? y Z A ] >@?���� 
 ��� 
�� ���	�
��� � � =�>@? � ? ] � ? ^dhOr C ] G ub[.h_cQ^ ? ^ ? Z_y A ]th
C V A ].Z EQC ^ C ] G Z_Vby [.hx^D^ + a@u h_i �_h_[.] C r ?BA�C V ] >@? e C )@C V p ^DZ G_? [ � =�>@? [.hx^D^ + abu Z_VQy C Vg] ? [ Z_rs] C hxV A h_i ] >b?BAt?
�_h_[.] C r ?BA [�Z_y C Z\] ? A hxaQVby ��C ] > Z u ? Z � im[ ?Bl a ? Vbr G%�/>bC r > CDA [ ? ^DZ\] ? y ]thY] >@? e�h A ]oaQV A ].Z E ^ ? e�hLy ?
h_i�] >@? � ? ]qz�Z_VQy ] >@?�A hxabVQy [�Z_y C Z\] C hxV ybhxe C VbZ\] ?BA Z\]�^dh �-? [�Z_V p ^ ?BA�� `ba@[.] >@? [�y@h � V A ]t[ ? Z_eYz ] >b?BAt?
�_h_[.] C rqZ_^ A ]t[ abrs].a@[ ?BA)E [ ? Z � y@h � V2Z_Vby2]t[�Z_V A�C ] C hxV�]th ].a@[ E ab^ ? Vbr ? ]th � Z\[�y A ] >@? rq^dh At? h_i�u�h_] ? VH] C Z_^
rsh_[ ? z ��>bC r >YCDA Z_Vbh_] >@? [/e ? r > Z_V CDA e�] > Z\]/[�Z_y C Z\] ?BA/A hxabVby � � im] ? [�].ab[ E ab^ ? VH] ]t[�Z_V A�C ] C hxV�z@] >@? cQV ?
A rqZ_^ ? ].ab[ E ab^ ? VQr ? [�Z_y C Z\] ?BA�A hxabVby ��C ] > [ ? ^fZ\] C � ? ^ G >QCdpx>@? [�i [ ?Bl a ? VQr G z
Z_Vby�y@hxe C VQZ\] ?BA Z\] >QCdpx>@? [
u�hx^DZ\[#Z_V p ^ ?BA�� U VSZ_yby C ] C hxV�zw] >b? A hxaQVby � Z � ?BA uQ[.h_u�h p Z\] C V p V ? Z\[ ] >b? Z )@CDA�CDAoE�? VH] Z � Z G im[.hxe
] >@? y@h � V A ]t[ ? Z_e �bh � y C [ ? rs] C hxV EOG ] >@? e ? Z_V(� ? ] � ? ^dhOr C ] G�� 1�V�] >@? h_] >@? [ > Z_Vby�z6Z �_h_[.] ?*) [ C V p
CDA ] >b? A.C e�u ^ ?BA ]oe�hLy ? ^�h_i ^DZ\[ p_? rsh >@? [ ? VH] A ]t[�aQrs].a@[ ?(��C ] > [ ? ^DZ\] C � ? rshxe�uQZ_rs] �_h_[.] C r C ] G c ? ^Dy � U ]
? VbZ E ^ ?BA a A ]th At? uQZ\[ Z\] ? ] >@?oA hxabVQy p_? V ? [�Z\] C hxV EOG ^fZ\[ p_?*+ A rqZ_^ ?(A ]t[�abrs].a@[ ?BA im[.hxe ? ��? rs] A h_i �_h_[.] ?*)
C VH] ? [�Z_rs] C hxV A Z_Vby e ? Z_V �bh � [ ? im[�Z_rs] C hxV�z-Z_Vby a A.? �_h_[�] ?*)5A hxabVbyS] >@? h_[ G ]th�e�hLy ? ^F] >@?�A hxabVby
p_? V ? [�Z\] C hxV � � ].a@[ E ab^ ? Vg] �_h_[.] ?*) [ C V pYCDA Z_^ A h�rshxe�uQ[ CDAt? y h_iF] � h rshxe u6hxV ? Vg] A z C � ?�� ^DZ\[ p_?*+ A rqZ_^ ?
�_h_[.] C r C ] G A ]t[�abrs].a@[ ? Z_Vby cQV ? [ + A rqZ_^ ? ].a@[ E aQ^ ? Vbr ?�� U V ] >@? rsh_[ ? [ ?qpxC hxV�z@e Z_V G imZ_e C ^ Cd?BA h_iwabV A ].Z E ^ ?
e�hLy ?BA rqZ_V E�?�?*) r C ] ? y � =�>@? ^dh �-? [�h_[�y ? [oe�hLy ?BA Z\[ ? imhxabVby2]th E�? e�h_[ ?�?�� r CD? Vg] C V2[�Z_y C Z\] C V p
A hxabVQy � UWV hxab] ? [o[ ?qpxC hxV�Z_Vby � Z �_? z cQV ? ].ab[ E ab^ ? VQr ?(?*)@CDA ] A Z_Vby [�Z_y C Z\] ?BA�A hxabVby ��C ] > y C��6? [ ? VH]
im[ ?Bl a ? Vbr G Z_VQy�y C [ ? rs] C � C ] G��



1
����� 45�/�6�6�87 % �)��"��

UWV A hxe ? rqZ A.?BA z C ] CDA Z_y � Z_VH].Z p_? hxa A ]th [ ?�� [ C ] ?  CDpx> ] >bC ^D^ 5 A�l aQZ_y@[�a@u�hx^ ? A hxa@[�r ? )�� � C V Z�imh_[�e
��>bC r >Y? e�u > Z A.C , ?BA ] >b? rshxVg]t[ CdE a@] C hxV�h_i8^DhOrqZ_^ �_h_[.] C r C ] G�� 1�V ? [ ? Z A hxV CDA ] > Z\] �_h_[.] C rqZ_^
[ ?qpxC hxV A h_i
] >@? �bh � Z\[ ? h_i ] ? V e�h_[ ? rshxe�uQZ_rs]F] > Z_V ] >@? [ ?qpxC hxV h � ? [ ��>bC r > )����)CDA V@hxV-, ? [.h � UWV Z_yQy C ] C hxV�zH] >@?
y G VbZ_e C r A h_i8] >@? �_h_[�] C r C ] G c ? ^fy CDAF? Z A.Cd? [/]th E�? y ?BA rs[ CdE�? y ] > Z_VY] >b? ].a@[ E ab^ ? Vg] � ? ^dhLr C ] G c ? ^fy �

v [�h � ~ ,�391 |g� a At? y ] >@? e ? ] > hLy h_i#e Z\].r >@? y&Z AtG e ub]th_] C r ?*) uQZ_V A.C hxV A ]th C V � ?BA ] CDp Z\] ? ] >@?
A hxabVQy p_? V ? [�Z\] ? y EHG Z ].a@[ E ab^ ? Vg] ? yby G��o= h�^dh �-?BA ]�h_[�y ? [ C V ] >@? " Z_r > VOabe E�? [Bz >@? � [.h_] ? ] >@?
Z_rshxa A ] C r A hxa@[�r ?�C V ] >@? imh_[�e h_i � � � � � � � � � �  � �  � z �/>@? [ ?�� zx] >@? � ? ^dhLr C ] G c ? ^fy C V�Z >gG u�h_] >@? ] C rqZ_^
C Vbrshxe ub[ ?BA.A.CDE ^ ? �Qh � zQrqZ_V E�? y ?BA rs[ CdE�? y EOG

� � rqa@[�^�� � ~�� � y
	 �} � � �
�
� � 
 ~ , � {x�

��C ] > � E�?BC V p ] >@? �_h_[.] C r C ] G � ? rs]th_[ �
=�>@? $ [ ?q? V i abVbrs] C hxV h_i
] >@?�� Z � ?�?Bl aQZ\] C hxV CDA ] >b? V a At? y ]th�rqZ_^Drqab^fZ\] ? ] >b? y ? V A.C ] G u ? [.].ab[ E Z\] C hxV
p_? V ? [�Z\] ? y EHG ] >@?oA hxa@[�r ? z

� � ~�� 
 � � � � � �
� � � � � �
�
� � �
� � � ~ � � � �

� �
�
� � � � �

} � � � � � � � � � 	 � � � � ~ , �/.x�

�/h �-? ~ ,�39182x� [ ? Z\[�[�Z_V p_? y ] >@? ?Bl abZ\] C hxVS]th�y ? e�hxV A ]t[�Z\] ? ] >@? y ? u ? Vby ? Vbr ? h_i�] >@? Z_rshxa A ] C r
c ? ^Dy�hxV�] >@? �_h_[�] C r C ] G�� UWV�] >@? i Z\[�c ? ^Dy�z@] >@? ^ ? Z_y C V p ] ? [�e C V ] >@? y ? V A.C ] G u ? [.].ab[ E Z\] C hxV > Z A ] >@?
imh_[�e

� � ~�� 
 � � � �
� �

} � � � � � � 	 � �� � � � ~������ � ~���� ��� � � ~��

 � �

� � �
� � � 	 � � ~ , � }H�

=�> a A ��� ��CDA ] >@?(A hxa@[ r ? ] ? [�eYz �/>bC r >�? VbZ E ^ ?BA ] >b? Z_rshxa A ] C roc ? ^Dy ]th E�? imhxabVby EOGYC Vg] ?qp [ Z\] C hxV
hxVb^ G h � ? [)[ ?qpxC hxV A ��>@? [ ? �_h_[.] C r C ] GYCDA V@hxV , ? [.h �

"��h > [ C V p ~ ,�391\�x� ub[ ?BA.? Vg] ? y5] >@? Z_rshxa A ] C r y ? V A.C ] G u ? [.].ab[ E Z\] C hxV C V Z�imh_[�e ] > Z\] y@h ?BA V@h_]
rshxVH].Z C V ] >@? �bh � � ? ^dhLr C ] G z)Z_Vby y ? u ? Vby A ^ C V ? Z\[�^ G hxV ] >@? �_h_[.] C r C ] G c ? ^Dy �&=�>bCDA ? VQZ E ^ ?BA ] >@?
rshxVH]t[ CdE a@] C hxV i [.hxe At? � ? [�Z_^ �_h_[�] C r ?BA ]th Z_yby�a@u�^ C V ? Z\[�^ G�� �/h �-? � ? [Bz C ] [ ? ^ Cd?BA hxV�] >@?o?*)@CDA ] ? Vbr ? h_i
Z � ? rs]th_[ $ [ ?q? V i abVbrs] C hxV
z ��>bC r > CDA hxVb^ G u�h A.A.CdE ^ ? ��C ] > ^dh � " Z_r > VOabe E�? [ � "��h > [ C V p 5 A,?Bl aQZ\] C hxV
> Z A ] >b? i h_[ e



�

� � ~�� 
 � � � � �
,B{ � � � � � � 	 � 	� � 	 � ~������ � � �g~ ��� � � � 	 � � ~ , �/2x�

=�>QCDA imh_[�e ab^DZ � Z A a At? y#]th)rqZ_^DrqaQ^DZ\] ? ] >b? A hxabVQyoub[ ?BA�A a@[ ?�p_? V ? [�Z\] ? y EHG Z)r C [�rqaQ^DZ\[ �_h_[.] ?*) [ C V p
h_i
[�Z_y C a A�k r ? VH] ? [ ? yYZ\]-Z(u�h A.C ] C hxV � z ��C ] > r C [�rqab^DZ\] C hxV � ��=�>b? i Z\[ c ? ^fy ub[ ?BA�A a@[ ? u ? [.].ab[ E Z\] C hxV
CDA��

& � ~�� 
 � � � � �
} � � � ��� 	 � 	� � 	

�
� � ��� ~���� � � ~�� ��� � � ,

. � � � � � �����
	 
 ~ , �/4x�

��>@? [ ? � CDA Z#abV C ] � ? rs]th_[FV@h_[�e Z_^b]th(] >b? [ C V p-� U i6] >b? [ C V p e h � ?BAFC V�] >@? y C [ ? rs] C hxV h_i � z � ��� � z
] >@? imh_[�e ab^DZ A.C e uQ^ C c ?BA z

& � ~�� 
 � � � � �
} � � � � � 	 � 	� � 	

�
� � � � � ~����
� � �

�
,
. � � � � ��	 � ~ , �51_�

] > a A ] >@?oA hxabVQy c ? ^Dy h_ijZ )@CDAtG e e ? ]t[ C r �_h_[.] ?*) [ C V pxAF> Z A ] >@? y C [ ? rs] C � C ] G h_iw] > Z\] ub[.hLybabr ? y EHG Z
^DZ\] ? [�Z_^ l abZ_yb[�a@u�hx^ ? Z_Vby�Z_V CDA h_]t[.h_u C r l abZ_y@[�abu6hx^ ?��

1 E�? [�e ?BCd? [ ~ ,�3_�"2x� Z_Vby ' Z_e E�? ~ ,�3_�"4x�wp Z � ? �_h_[.] ?*)#A hxabVQy(] >@? h_[ G [ Cdp h_[.hxa A ]t[ ? Z\].e ? Vg] EOG a A +
C V p e Z\].r >@? y Z AtG e�ub]th_] C r ?*) uQZ_V A.C hxV A Z_VQy A.C V p ab^DZ\[ u ? [.].a@[ E Z\] C hxVYe ? ] > hLy A�� ' Z_e E6? ub[ ?BAt? VH] ? y
Z p_? V ? [�Z_^ A hx^Da@] C hxV i h_[ �_h_[.] ?*) + C VbybaQr ? y A hxaQVby C V ] >@? ub[ ?BAt? Vbr ? h_i,Z A hx^ C y A a@[.i Z_r ?#EOG e Z\].r >QC V p
Z e ab^d] C u6hx^ ?�?*) uQZ_V A.C hxV�h_i�] >b? i Z\[ + c ? ^Dy ub[ ?BA.A ab[ ?���� i [�hxe � Z � ?�?Bl aQZ\] C hxV �/C ] > Z V ? Z\[/c ? ^Dy ���
h_i,] >b? �_h_[�] ?*) c ? ^Dy � "��h > [ C V p 5 A i h_[�e ab^DZ � Z A [ ? rsh � ? [ ? y�i h_[ �_h_[.] ?*) �bh � �/C ] > hxa@] A hx^ C y E hxabVby +
Z\[ GSC Vg] ? [ Z_rs] C hxV � `@h_[ Z At? [ Cd?BA h_i/rsh + Z )@C Z_^ Z )LCfAtG e e ? ]t[ C r �_h_[.] ?*) [ C V pxA z�] >@? i Z\[ + c ? ^Dy ub[ ?BA�A a@[ ?
u ? [.].a@[ E Z\] C hxV CDA pxC � ? V EOG

& � ~�� 
 � � � � �
} � � � � ��� rsh A � � � ,

.�� �����' ~ � � � � � � � � 
 ~ , � �x�

��>@? [ ? ' ~ � � �
�
{ � � � � ~ � � Z_Vby � CDA ] >b? u�hx^DZ\[(Z_V p ^ ? h_i ] >@? h EQA.? [�� ? [ ���,l � ~ , � �x� [ ? � ? Z_^ A ] � h

C e�u�h_[.].Z_VH]FimZ_rs] A Z E hxab] A hxabVby p_? V ? [�Z\] C hxV�h_iwZ )@CDAtG e e ? ]t[ C r �_h_[.] ?*)YAtGLA ] ? e A�� ] >@? e Z p V C ].aby ? h_i
& � A rqZ_^ ?BA hxV � � 	 �� ����� � � � � � z �/>@? [ ? 	!� CDA ] >b? C V C ] C Z_^ A u ?q? y�h_i ] >@? [ C V p-� =�>@? y C [ ? rs] C � C ] G h_i�Z
At? [ CD?BA h_i Z )LCDA.G e e ? ]t[ C r �_h_[.] ?*) [ C V pxA�CDA ~ rsh A � �

���	 � zjZ_VQy�] >@? [ ? CDA Z_V Z_V p ^ ? h_i�y CDA ] C Vbrs] C hxV Z\]
� � rsh A�� � ~ . ���� � � 2 } �51�� � 3-h_] > Z_e�u ^ C ].aby ? Z_Vby�y C [ ? rs] C � C ] G2�-? [ ? rshxVbcb[�e ? y C V ] >@? ?*) u ? [ C e ? VH] A
h_i ' Z_e E6? ��
 �����



3
����� 1 ����%6�/��"���� �,��� ����
 �����
3����.�,")� �/�/�6�6�87 �
	�"�<

=�>@? cb[ A ] ?*) u ? [ C e ? Vg].Z_^ C V � ?BA ] Cdp Z\] C hxVSh_i A hxaQVby p_? V ? [ Z\] ? y EHG Z ].a@[ E aQ^ ? Vg] �_h_[.] ?*) [ C V p C V Z_V
Z_V ? r > h C r-r > Z_e E�? [ � Z A [ ? u�h_[.] ? y EOG � Z C ] At? � ? ]8Z_^ � ~ ,�3"3\|g� �,=�>@? �_h_[�] ?*) [ C V p�> Z AjC V C ] C Z_^ k�?qG Vbhx^Dy A
VOabe E�? [ � � ��� � � � � � 4�� � � ,q| � � 1 � ? [-] >@? u ? [ C hLy�h_i�Z_rshxa A ] C r A Z_e�uQ^ C V p zx] >@? �_h_[.] ?*) [ C V po> Z A
Z rsh_[ ?*+ ]th + [ C V p [�Z_y C a A [ Z\] C h#h_iwZ E hxab] � � | �-,B{ � � rshxa A ] C r A�Cdp VbZ_^ A�> h ��A Z u ? Z � h_i
] >@?�A u ? rs]t[�abe
C V2Z VbZ\[.[.h � im[ ?Bl a ? Vbr G�E Z_Vby2h_i�� �	� .\|_|�
 �@z ��C ] > ] >@? e Z )@C e abe i [ ?Bl a ? Vbr G � � � ,B{\|_|�
 � �
� >@? V ] >@? u ? Z � i [ ?Bl a ? VQr G CDAFA rqZ_^ ? y ��C ] > ] >@?�C V C ] C Z_^ �_h_[.] ?*) [ C V p � ? ^dhLr C ] G Z_Vby y C Z_e ? ] ? [-h_iw] >@?
h_[ C c r ? z C ] > Z A Z � ]t[.hxa > Z_^
VOabe E�? [�h_i�� � � � � ��	 � {�� | � 1�V�] >@? h_] >@? [ > Z_Vby�z �/>@? VY] >@? u ? Z �
im[ ?Bl a ? Vbr G CDA�A rqZ_^ ? y ��C ] > �_h_[�] ?*) [ C V p uQZ\[�Z_e ? ] ? [ A h � ? [#] >@? u ? [ C hLy h_iFZ_rshxa A ] C r A Z_e�uQ^ C V p z�] >@?
� ]t[.hxa > Z_^�VHabe E�? [ CDA Z\[.hxabVby � � }-� � A ] >@? �_h_[.] ?*) [ C V p e�h � ? y�y@h � V A ]t[ ? Z_eYz@] >b? u ? Z � i [ ?Bl a ? Vbr G
y@[ C i ] ? y ]th ^dh �-? [/im[ ?Bl a ? Vbr G�� U V Z e�h_[ ? [ ? r ? Vg] ?*) u ? [ C e ? Vg]qz � Z C ] At? �6z ' h_u CD? � � ' h_]th �\Z ~ {\|_| , �
a At? y2Z r C [�rqab^fZ\[)Z\[.[ Z G h_i e C rs[.h_u > hxV ?BA/C V h_[�y ? [)]th ?*) ]t[�Z_rs] l abZ_y@[�a@u�hx^ ? rshxe�u�hxV ? Vg] A im[.hxe ] >@?
]th_].Z_^)V@h CDAt?�� � � ? [�Z p_? rshxVH]t[ CdE a@] C hxV A h_i�y C ��? [ ? Vg] Z , C e#a@] > Z_^�rshxe�u�hxV ? VH] A(�-? [ ? A ].aQy Cd? y�zFZ_Vby
] >@?BC [�y C [ ? rs] C � C ] G � Z A rshxe�uQZ\[ ? y ��C ] > ub[ ? y C rs] C hxV�im[.hxe �_h_[.] ?*)�A hxabVby ] >@? h_[ G ~ " �h > [ C V p ,�391\�x� �
�/h �-? � ? [Bz A.C Vbr ? ] >@? e C rs[�h_u > hxV ? Z\[.[�Z G � Z A uQ^fZ_r ? y C V hxV ? r C [ rqab^DZ\[FuQ^DZ_V ? z C V A ].Z_Vg].Z_V ? hxa A u�hx^DZ\[
y CDA ]t[ CdE a@] C hxV�h_i�Z_rshxa A ] C r A.CDp VbZ_^ rshxab^Dy V@h_] E�? e ? Z A a@[ ? y�z Z_Vby > Z_y ]th E6? h E ].Z C V ? y im[.hxe ] >@?
Z_VbZ_^ GLA.CDA h_i�] >@? ] C e ?#? �_hx^Dab] C hxV2h_i,y C ��? [ ? VH] > Z\[ e�hxV C r A���=�>@? V@hxV + A ].Z\] C hxVbZ\[ G r > Z\[�Z_rs] ? [oh_i ] >@?
e ? Z_V �Qh � rshxe uQ^ C rqZ\] ? yY] >b? Z_VbZ_^ GLA.CDA��

= h A ].aby G ] >@?�A hxabVby p_? V ? [�Z\] C hxV�e ? r > Z_V CDA eYz ' h_u Cd? ��� v >@? [ V GLA.>@? � ~ ,�3"391_� e�hLy ? ^ ? y2] >@?
�_h_[.] ?*) [ C V p Z A Z_V2h A r C ^D^DZ\] C V p AtGLA ] ? e ��C ] > Z_V C V@c V C ] ? VOabe E�? [/h_i-y ?qp [ ?q?BA h_i�im[ ?q? y@hxe �o=�>@? [ ?
Z\[ ? ] � h i Z_e C ^ G h_i �_h_[�] ?*) [ C V p h A r C ^D^DZ\] C hxV A zOhxV ?#CDA�A�> h_[.] + � Z � ? h A r C ^D^DZ\] C hxV A�C VYZ , C e a@] > Z_^wy C [ ? r +
] C hxV�z ��>QC r > Z\[ ? ] >@? E�? Vby C V p e�hLy ? y CDA rqa A�At? y C V � ? rs] C hxV , � { � � V@h_] >b? [ i Z_e C ^ G CfA ^dhxV p + � Z � ?
h A r C ^f^DZ\] C hxV A z ��>QC r > Z\[ ? [ ? ^fZ\] ? y�]th�rsh_[ ? h A r C ^D^DZ\] C hxV A��(=�>@? h A r C ^f^DZ\] C hxV A Z\[ ? r > Z\[�Z_rs] ? [ C , ? y EHG .
VOabe E�? [ A�� Z�y CDA rs[ ? ] ? im[ ?Bl a ? Vbr G ��
oz ��>bC r > CDA A rqZ_^ ? y ��C ] > � �\{ Z_Vby � CDA ] >@? abV C i h_[ e �_h_[.] C r C ] G
C V2] >@? rsh_[ ? 
 � z
Z , C e a@] > Z_^8VOabe E6? [ z ��>QC r > CDA ] >@? VOabe E�? [�h_i � Z � ?BA Z_^dhxV p ] >@? [ C V p 

Z_VQy � z Z
[�Z_y C Z_^�VHabe E�? [ ] > Z\]�[ ? uQ[ ?BAt? VH] A ] >@? [�Z_y C Z_^ A ]t[�abrs].ab[ ? h_ij] >b? e�hLy ?�C VY] >@? rsh_[ ?#At? rs] C hxV �
� Cdp_? V + h A r C ^f^DZ\] C hxV A Z\[ ? y ? cQV ? y EOG Z(y CDA uQ^DZ_r ? e ? VH]�c ? ^Dy

�
~  

 � � ]th(] >b?�E hxabVbybZ\[ G z ��>bC r > CDA C V

] >@? imh_[�e

�
~  

 � � � �

� ~ � 
�� � ?*) u ~�� � 	 � � � � � � ~ , �/3x�

� 
�� Z\[ ? rshHh_[ y C VbZ\] ?BA c )O? y�hxV�] >b? rsh_[ ?�� � A.GOA ] ? e h_i ?Bl abZ\] C hxV A ��C ] >�E hxabVbybZ\[ G rshxVby C ] C hxV A rqZ_V



,q|
E�? y ? [ C � ? yoimh_[

�
~  

 � � � � hx^ � C V p ] >@?-AtGOA ] ? e&rqZ_V pxC � ? ?BCdp_? V + im[ ?Bl a ? Vbr G � 
 Z_Vbyo] >b? imh_[�e A h_i ?BCdp_? V +

h A r C ^f^DZ\] C hxV � � im] ? [ Z_^f^@] >@? e hOy ?BA Z\[ ? h E ].Z C V ? y�zg] >b? Z_rshxa A ] C r�c ? ^Dy CfA rqZ_^Drqab^DZ\] ? y ��C ] > imh_[�e ab^DZ�h_i
"��h > [ C V p-� U ] CDA imhxabVby ] > Z\]F] >@? e�h A ] ?�� r CD? Vg] A hxabVQy [�Z_y C Z\] C V p e�hOy ?BA-> Z � ? Z , C e a@] > Z_^�VHaQe E�? [
� � | z , z { z6Z_Vby i [ ?Bl a ? VQr G ��
�� , �-=�>b?qG C Vbrq^Daby ? hxV ? Z )LCDA.G e e ? ]t[ C r�e�hLy ? ~ , z | z |g� z {�CDA hx^DZ\] ? y
e�hLy ?BA h_i ~ , z , z |g� Z_Vby ~ , z { z |g� z@Z_Vby C V@cQV C ] ? VOabe E6? [,h_i 3 ?BA.A.? ^Qe�hLy ?BA ~ , z , z �O� z ~ , z { z �H� ��=�>@?�A hxabVby
ub[ ?BA�A a@[ ? ^ ? � ? ^
Z_VQy�y C [ ? rs] C � C ] G Z A.A hOr C Z\] ? y ��C ] > ? Z_r > e�hLy ? rqZ_V E�? h E ].Z C V ? y �

=�>b? ] >@? h_[ G � Z A y ? [ C � ? y i h_[ �_h_[.] ?*) [ C V p ��C ] > abV C imh_[�e �_h_[�] C r C ] G y CDA ]t[ CDE a@] C hxV Z_Vby5] >bC V
rsh_[ ? z E a@] C ] CfA � Z_^ C ySi h_[ Z_V G �_h_[.] ?*) [ C V p!�/C ] > A ] ? Z_y G �_h_[.] C r C ] G y CDA ]t[ CDE a@] C hxVSy C ��? [ C V p im[.hxe
abV C i h_[�e EOG � ~ � � � ��=�>@? ] >@? h_[ G [ ? ub[�hOybaQr ? y A hxe ? h_i�] >b?�?*) u ? [ C e ? Vg].Z_^bh EQAt? [��\Z\] C hxV A�� ] >@? u ? Z �
im[ ?Bl a ? Vbr G rsh_[.[ ?BA u�hxVby A ]th e hOy ?BA���C ] > � 
 � , z ��>bC r > C Vbrq^faby ?BA�At? � ? [ Z_^Qi Z_e C ^ CD?BA h_i
h A r C ^f^DZ\] C hxV A
Z_Vby ?*) uQZ_VQy C V ] >@?2C VH] ? [�� Z_^ � � � � � ~

�
} � 
 } � � z ��>@? [ ? � � � � � CDA ] >@? rsh_[ ?*+ [ C V p [�Z\] C h �

� C ] > ] >@? ?*) u ? [ C e ? Vg].Z_^Fu Z\[�Z_e ? ] ? [ A h_i)] >@? �_h_[.] ?*) [ C V p z,] >@? ub[ ? y C rs] ? ySu ? Z � i [ ?Bl a ? Vbr G Z_Vby
E Z_Vby ��C y@] > Z p [ ?q? y � ? ^D^ �/C ] > ?*) u ? [ C e ? Vg] A��

1)] >b? [/[ ?BA.? Z\[�r >@? [ A/> Z � ? ]t[ Cd? y�]th ?*) u ^DZ C V�] >b? e ? Z A ab[ ? y Z_rshxa A ] C r A�Cdp VbZ_^
]th Z A u ? rs] A h_i �_h_[ +
] ?*) [ C V p y G VbZ_e C r A�� � > Z\[ C � z  
? hxVbZ\[ y � ` ? [ , Cdp_? [ ~ ,�3_�"3x� ]t[ Cd? y�]th cb]o] >b? i [ ?Bl a ? VQr G ]th2^dh �-? [
Z , C e a@] > Z_^8e�hLy ? ~ � � { e�hLy ? � Z_Vby "�hOh_[ ? 5 A Z )@CDAtG e e ? ]t[ C r ? ^D^ C ub] C rorsh_[ ? [ C V p ~ " hHh_[ ? ,�3_�\|g� �
=�>@?qG i hxabVQyo] > Z\]8] >@?FAt? rshxVby�e ? r > Z_V CDA e&Z p [ ?q?BA8E�? ]t] ? [ ��C ] > ] >@?F?*) u ? [ C e ? VH] �w=�>@? V@hxV + r C [�rqab^DZ\[
rsh_[ ? A ]t[ abrs].a@[ ? rqZ_a At? y�h A r C ^D^DZ\] C hxV C V E h_] > Z A u ? rs]�[�Z\] C h Z_VQy h_[ Cd? VH].Z\] C hxV�Z_V p ^ ?����)A.C V p �_h_[.] ?*)
A hxabVQy ] >@? h_[ G z�] >@? Z_rshxa A ] C r A.Cdp VbZ_^ � Z A i hxabVQy�]th E�? A.C VHa A h C ybZ_^ Z\]�] ��C r ? ] >@? i [ ?Bl a ? Vbr G h_i ] >@?
rsh_[ ? [�h_].Z\] C hxV � �/h �-? � ? [BzQ] >b?�? ^D^ C ub] C r�rsh_[ ? [ C V p�CDA Z_V C y ? Z_^�rqZ A.?�� � >@? VYZ �_h_[.] ?*) [ C V p CDAFp_? V ? [ +
Z\] ? y C V2^DZ E h_[�Z\]th_[ G z C ] p h ?BA ] > [�hxa px> Z [ ? ^DZ ) Z\] C hxV ub[�hOr ?BA.A ]th ] >@?�A ] ? Z_y C ^ G ]t[�Z_V A ^fZ\] C hxVbZ_^ A ].Z p_?
rq^dh At? ]th ] >@? �/h_[ E a@[ G i Z_e C ^ G h_i �_h_[�] ?*) [ C V pxA ~ �/h_[ E a@[ G ,�3918.x� z
Z_Vby ] >@? Z )LCDA.G e e ? ]t[ C roh A r C ^D^DZ +
] C hxV rqZ_V hxVb^ G�E�?�A a A ].Z C V ? y�imh_[ At? � ? [ Z_^ ? yby G ].a@[ V@h � ? [ ] C e ?BA zH] >@? [ ? imh_[ ? ] >@?�? ^D^ C ub] C r-e hOy ? Z_^dhxV ?
rqZ_V2V@h_] E�? ] >@?(A hxabVby p_? V ? [ Z\] C hxV e ? r > Z_V CfA e Z\im] ? [/] >b? �_h_[.] ?*) [ C V p i h_[ e Z\] C hxV �F=�>@? uQ[.h E ^ ? e
� Z A Z_^ A h A ].aby Cd? ySa A.C V p rshxVg]thxab[ y G VQZ_e C r A ~ = Z_V p � ' h {\|_|_| z = Z_V p � ' h {\|_|9.x� z Z_Vby C ] CDA
imhxabVby ] > Z\]�] >b? ] � h E Z A.C r �_h_[�] ?*) A hxabVby p_? V ? [ Z\] C hxV�e ? r > Z_V CDA e A Z\[ ? �_h_[.] ?*) rsh_[ ? y ? i h_[�e Z\] C hxV
Z_Vby ] >b? �_h_[.] C r C ] G r ? Vg]t[.h C y5y G VbZ_e C r A z Z_Vby Z\[ ? C Vby ? u ? VQy ? Vg] h_i�] >@? A u ? r C c r �_h_[.] ?*)5AtGLA ] ? e �
k�C �_hxZ_^ ? V�z �)a E�? [ A hxV � ' V C h ~ {\|_|9.x� a At? y Z_V Z )@CDAtG e e ? ]t[ C r �_h_[.] ?*) uQZ\[.] C rq^ ? e ? ] > hLy�]th A ].aby G
] >@?FA hxabVby#ub[.hLybabrs] C hxV EOG#CDA hx^fZ\] ? y �_h_[.] ?*) [ C V pxA imh_[ E h_] > V@hxe C VbZ_^D^ G�A ] ? Z_y G Z_Vby#aQV A ] ? Z_y G rsh_[ ?BA��
=�>@? Z_rshxa A ] C r A.Cdp VQZ_^ A [ ? � ? Z_^�Z y@hxe C VQZ_Vg] u ? [ C hOy ] > Z\] CfA Z\ubuQ[.h )@C e Z\] ? ^ G > Z_^di�] >@?/? yQy G ].a@[�V@h � ? [
] C e ?�� UWV Z_yQy C ] C hxV�zH] >@? Z_e uQ^ C ].aby ? h_i�] >@? [�Z_y C Z\] ? y A hxabVby i [�hxe!abV A ] ? Z_y G rsh_[ ?BAFCDA-A a EQA ].Z_Vg] C Z_^f^ G
>bCdpx>b? [�] > Z_V ] > Z\],h_i A.C e C ^DZ\[ A ] ? Z_y G [ C V pxA�� U V Z_yQy C ] C hxV�]th rsh_[ ? h A r C ^D^DZ\] C hxV A z ��?BCdp Z_Vby � $ > Z\[ CdE



,",
~ ,�3"3 }H� Z_VQy � a ? [ E Z_r > ~ ,�3"3\|g� imhxabVby ] > Z\]�Z ].a@[ E ab^ ? VH] �_h_[�] ?*) [ C V p �/C ^D^ u ? [ C hOy C rqZ_^D^ G ? � ? rs] > Z C [ +
u C V �_h_[.] C r ?BA�C VH]th ] >@? � Z �_? z Z_Vby A u ? rqab^DZ\] ? y ] > Z\]�] >@? �_h_[.] ?*)�A.>@? yby C V p(� Z A ] >b? A hxab[�r ? h_i�] >@?
A hxabVQy p_? V ? [�Z\] C hxV �

UWVS] >@? ub[ ?BAt? VH] A ].aby G z�] >b? Z_rshxa A ] C r c ? ^DySh_i�] >b? �_h_[�] ?*) [ C V p2CfA rqZ_^DrqaQ^DZ\] ? y y C [ ? rs].^ G���=�>@?
A u ? rs]t[�abe Z_Vby A hxaQVby ub[ ?BA.A ab[ ? ^ ? � ? ^ CDA rshxe�uQZ\[ ? y ��C ] > ?*) u ? [ C e ? VH].Z_^�ybZ\].Z�Z_Vby ] >@? ] >@? h_[ ? ] C rqZ_^
e�hLy ? ^ A�� Xjh A.A.CDE ^ ?oA hxabVQy p_? V ? [�Z\] C hxV�e ? r > Z_V CfA e EOG ] >@? �_h_[.] ?*) [ C V p�CDA y CDA rqa A.A.? y �

����� � �����/����� 	.%������,"��6%

UWV�] >bCDA�At? rs] C hxV �-? [ ? � Cd?�� ] >@? ub[�h p [ ?BA.A��-? > Z � ? e Z_y ? C V�e ?q? ] C V p ] >b? h E � ? rs] C � ?BA#At? ](hxa@] C V
� ? rs] C hxV , �-, �

� U ] CDA ] >@? cQ[ A ] n � � A ].aby G h_i�Z�].a@[ E ab^ ? VH] �_h_[.] ?*) [ C V p0��C ] >�C ] A�A hxabVQy�c ? ^Dy �jn/? ].Z C ^ ? y C V@imh_[ +
e Z\] C hxV hxV C V A ].Z E C ^ C ] G zg].a@[ E ab^ ? VH] ]t[�Z_V A.C ] C hxV Z_VbyYy ? rqZ G CDA h E ].Z C V ? y ��=�>@?�A.C e ab^DZ\] ? y �bh �
c ? ^Dy A.> h ��A p hOhOy Z p [ ?q? e ? VH] ��C ] > ] >@? h_[ Cd?BA Z_Vby ?*) u ? [ C e ? VH].Z_^�ybZ\].Z hxV�^ C V ? Z\[ C V A ].Z EQC ^ C ] G
Z_VQyY].a@[ E aQ^ ? Vg] At? ^Di + A.C e C ^DZ\[Fy ? rqZ G��

� n � � ub[.h � C y ?BA y ? ].Z C ^ ? y C Vbi h_[�e Z\] C hxV�hxV Z_rshxa A ] C r A hxab[�r ?BA V@h_])Z � Z C ^DZ E ^ ? C V ?*) u ? [ C e ? VH] A��
3 ? rqZ_a A.? ] >@? �Qh � c ? ^Dy CDA V@hxV + A ].Z\] C hxVQZ\[ G zb^DZ\[ p_? VHaQe E�? [-h_i
[ ? Z_^ C ,BZ\] C hxV A Z\[ ? rshxe uQa@] ? y ]th
p_? ]oZ_rqrqab[�Z\] ? ? V At? e E ^ ? Z � ? [ Z p_?�� U ] C Vbrs[ ? Z A.?BA ] >@? Z_e�hxabVH])h_i-rshxe�uQa@].Z\] C hxV EHG Z_V h_[ y ? [
h_i Z_e�uQ^ C ].aQy ? ] > Z_V�uQ[ ? � C hxa A VOabe ? [ C rqZ_^ A.C e ab^DZ\] C hxV A zbZ_Vby2Z_^ A h C Vbrs[ ? Z At?BA ] >@? rshxe�uQ^ ?*)@C ] G
C VYybZ\].Z�ub[.hLr ?BA.A��

� =�>@?(A u ? rs]t[�abe Z_VQy A hxabVby�ub[ ?BA.A ab[ ? ^ ? � ? ^ Z p [ ?q? � ? ^f^ ��C ] >Y?*) u ? [ C e ? VH] A zbZ_VbyY] >b?(A.C e ab^DZ +
] C hxV�[ ?BA aQ^d] A rshxV@cQ[�e A ] >@? A rqZ_^ C V p h_i u ? Z � im[ ?Bl a ? Vbr G Z_Vby E Z_Vby ��C yb] > ub[.h_u�h At? y EOG ] >@?
e hOy ? ^�h_i ' h_u Cd? � � v >@? [�V GOA�>@? � ~ ,�3"391_� �

� ��? Z_VbZ_^ G , ? y ] >b? ] ? e�u�h_[�Z_^ ? �_hx^Da@] C hxV h_i A hxabVby�uQ[ ?BA.A a@[ ? ^ ? � ? ^QZ_Vby y C [ ? rs] C � C ] G Z A�A hOr C Z\] ? y
�/C ] >Y? Z_r > Z , C e a@] > Z_^we�hOy ?BA z ��>bC r > Z\[ ? V@h_]�Z �\Z C ^DZ E ^ ? im[.hxe ub[ ? � C hxa A�?*) u ? [ C e ? Vg] A�� =�>@?
u ? Z � A hxabVby [�Z_y C Z\] C hxV hLrqrqa@[ A yba@[ C V p ^DZ\] ? ]t[�Z_V A.C ] C hxV A ].Z p_? Z_VbyS].a@[ E ab^ ? VH] E [ ? Z � y@h � V �
=�>@? Z_rshxa A ] C roc ? ^fy�] >@? V2y ? rqZ GLA���C ] > At? ^di + A.C e C ^fZ\[ C ] G��F=�>@? y C [ ? rs] C � C ] G h_i ? Z_r > Z , C e a@] > Z_^
e hOy ? zbZ\im] ? [/rsh_[�[ ? rs] ? y �/C ] >Yn h_ubuQ^ ? [ i Z_rs]th_[Bz Z p [ ?q?BA �-? ^D^ ��C ] > �_h_[�] ?*)YA hxabVbyY] >@? h_[ G��

� =�>@?�A hxabVbyo[�Z_y C Z\] C hxV EOG Z ]t[�Z C V�h_iLy ?*+ rsh_[.[ ? ^DZ\] ? y �_h_[.] ?*) [ C V pxA�CDA rshxe uQZ\[ ? y ��C ] > ].a@[ E aQ^ ? Vg]
� ? ]oV@h CDA.?�� =�>b?�A hxabVby ub[ ?BA�A a@[ ? ^ ? � ? ^ z A u ? rs]t[ abeYz�Z_Vby�y C [ ? rs] C � C ] G h_i ] >@? ]t[�Z C V h_i �_h_[.] ?*)



,B{
[ C V pxAFCDAFA.C e C ^DZ\[ ]th�] >b?oA hxabVby c ? ^Dy im[.hxe Z4� ? ] �/C ] > A.C e C ^fZ\[ k�?qG V@hx^Dy A VOabe E�? [FZ_VQy " Z_r >
VOabe E�? [ � U ] rshxV@cb[ e A ] > Z\] ] >@? �_h_[.] ?*) [ C V p2CfA Z p hHhLy e�hLy ? ^-i h_[ A hxabVby p_? V ? [�Z\] ? y EHG
^fZ\[ p_?*+ A rqZ_^ ? rsh >b? [ ? Vg] A ]t[�abrs].ab[ ?BA�C V ].a@[ E ab^ ? VH]&� ? ] �

����� � ��</
�"�	���
-��	.�/" ��� ����	.% ������%�	.%

UWV v > Z\uQ] ? [ { zL] >@? VHabe ? [ C rqZ_^ A r >@? e ?BA ]th A hx^ � ? ] > [ ?q?*+ y C e ? V A.C hxVbZ_^Qrshxe�ub[ ?BA.A�CdE ^ ? �)Z � Cd? [ + � ]th �_?BA
?Bl abZ\] C hxV A Z\[ ? ub[ ?BAt? VH] ? y�z Z_VQy A u Z\] C Z_^ Z_Vby ] C e ? y CDA rs[ ? ] C ,BZ\] C hxV�z E hxaQVbybZ\[ G rshxVby C ] C hxV Z_Vby r ? V +
] ? [�^ C V ? ]t[ ? Z\].e ? VH]/Z\[ ? y CDA rqa A.A.? y ��=�>@?�A hx^Da@] C hxV CDA ?*) ] ? Vby ? yY]th ] >b? imZ\[�c ? ^Dy EOG A hx^ � C V p Z � Z � ?
?Bl abZ\] C hxV a@] C ^ C , C V poA u >b? [ C rqZ_^ > Z\[�e�hxV C r A��j=�>b? e ? ] > hOy h_i p_? V ? [�Z\] C V p Z �_h_[.] ?*) [ C V p Z_Vby Z_yQy C V p
] > [ ?q? y C e ? V A.C hxVbZ_^ A ]thLr > Z A ] C r#u ? [�].a@[ E Z\] C hxV�]th ] >@? [ C V p CDA/C Vg]t[.hLybabr ? y � � i a@[.] >b? [/rshxe�uQZ\[ CDA hxV
E�? ] �-?q? V5] >QCDA e ? ] > hLy5Z_VQy ] >@? u CDA ]thxV�� r G ^ C VQy ? [ e ? r > Z_V CDA e C V ^DZ E h_[�Z\]th_[ G rqZ_V E6? i hxabVQy C V
� ubu ? Vby C ) � �

UWV v > Z\ub] ? [ . z �-?�A ].aby G ] >b? ].ab[ E ab^ ? VH]�]t[ Z_V A.C ] C hxV ub[.hLr ?BA.A z C Vbrq^Daby C V p ] >@?�? Z\[�^ G ^ C V ? Z\[�Z , +
C e a@] > Z_^ C V A ].Z EQC ^ C ] G z@V@hxVb^ C V ? Z\[�Z_e�uQ^ C cQrqZ\] C hxV h_i8] >@?(>bCDpx>@? [�Z , C e a@] > Z_^
e�hLy ?BA z E [ ? Z �LC V p h_i8] >@?
Z , C e a@] > Z_^ � Z � ?BA zLZ_VQy�] >@?�C V A ].Z_Vg].Z_V ? hxa A �_h_[.] C rqZ_^ A ]t[�abrs].ab[ ? h_i�] >@? ].a@[ E ab^ ? VH] �_h_[�] ?*) [ C V p-�j=�>@?
VOabe ? [ C rqZ_^w[ ?BA aQ^d] A Z\[ ? rshxe uQZ\[ ? y ��C ] > ^ C V ? Z\[ C V A ].Z EQC ^ C ] G ] >@? h_[ Cd?BA z ?*) u ? [ C e ? VH] A z�Z_Vby ub[ ? � C hxa A
VOabe ? [ C rqZ_^ A.C e#ab^fZ\] C hxV A�� � ? ^di + A.C e C ^DZ\[ C ] G h_i�] >@? ].a@[ E ab^ ? VH] �bh ��CDA�? � Z_^fabZ\] ? y EHG Z � ? [�Z pxC V p Z_V
? V At? e E ^ ? h_i A.C e ab^DZ\] C hxV A��

UWV v > Z\ub] ? [ } z �-?YC V � ?BA ] Cdp Z\] ? ] >@? Z_rshxa A ] C r c ? ^Dy p_? V ? [�Z\] ? y EOG ] >@? �_h_[.] ?*) e�h_] C hxV�z ��C ] >
imhOrqa A hxV im[ ?Bl a ? Vbr G A u ? rs]t[�aQeYz A hxabVbySub[ ?BA.A a@[ ? ^ ? � ? ^ z,Z_VQySy C [ ? rs] C � C ] G h_i�] >@? Z_rshxa A ] C r A�Cdp VbZ_^
��C ] > y C ��? [ ? VH]wZ , C e a@] > Z_^LVOabe E6? [ A��w=�>b? [ ?BA aQ^d] CDA rshxe�uQZ\[ ? y �/C ] >(?*) u ? [ C e ? VH].Z_^OybZ\].Z)h_i � Z C ] At? �
? ]8Z_^ � ~ ,�3"3\|g� Z_Vby#] >@? h_[ ? ] C rqZ_^Le�hLy ? ^_h_i ' h_u Cd? � � v >@? [�V GOA�>@? � ~ ,�3"391_� � v hxe�uQZ\[ CfA hxV ��C ] > �_h_[.] ?*)
A hxabVQy�] >@? h_[ G�CDA Z_^ A hoy CDA rqa A�At? y � UWV Z_yby C ] C hxV�z_] >@?/A hxabVby�c ? ^fy�h_i�Z�]t[ Z C V�h_i�y ?*+ rsh_[.[ ? ^fZ\] ? y �_h_[.] ?*)
[ C V pxA CDA A ].aQy Cd? y Z_Vby rshxe�uQZ\[ ? y ��C ] > ] >b? A hxabVQy c ? ^Dy h_i�].ab[ E ab^ ? VH]4� ? ] A ��C ] >5A.C e C ^fZ\[ " Z_r >
VOabe E�? [�Z_Vby k�?qG V@hx^Dy A VOabe E6? [ �

v hxVQrq^Da A.C hxV A Z_VQyYimab].a@[ ?�?*) ] ? V A.C hxVYh_i8] >@?oA ].aQy G Z\[ ? y CDA rqa A.At? y C V v > Z\uQ] ? [ 2 �



,�.

� �������	��
 �

� � � 
 � � � � 	 � 
 ��� � ��� � 
 �

� ��� � �/�������,% %�	�3���� � 
 �#	������b���6�	����% ��
(��
-��	��/"�%

=�>@? �bh � c ? ^Dy h_i)Z2].a@[ E ab^ ? Vg] �_h_[�] ?*) [ C V p Z_Vby C ] A Z_rshxa A ] C r c ? ^Dy Z\[ ? E h_] >Sp h � ? [ V ? y EHG ] >@?
rshxe�ub[ ?BA.A.CdE ^ ? �)Z � Cd? [ + � ]th �_?BA ?Bl abZ\] C hxV A�� U V ] >@? VOabe ? [ C rqZ_^ A.C e ab^DZ\] C hxV A z_] >@? u >HGLA.C rqZ_^ l abZ_VH] C ] Cd?BA
Z\[ ? V@hxVby C e ? V A.C hxVQZ_^ C , ? y E Z At? y hxVS] >@? C V C ] C Z_^ �_h_[.] ?*) [ C V p [ Z_y C a A z � � z�Z_e EQCD? Vg] y ? V A.C ] G z � � z
Z_Vby�Z_e EQCd? VH] A hxabVQy A u ?q? y�z � � � =�>@? [ ? imh_[ ? z

 �  

��� � � � 
��� � � � � 
�

� �
� � � � 
�

� �
� � � � 
�

� �
� � � 
 � ����

� � � 

� � & � & 


� � � � �
) � ) 
 � 


� � � � � � 

� � � � � 


��>@? [ ? ] >@?�A a@u ? [ A rs[ C ub] ~ �

 y ? Vbh_] ?BA Zoy C e ? V A.C hxVbZ_^ l abZ_VH] C ] G zHZ_Vby � CDA ] >@? ]th_].Z_^ ? V ? [ p_G u ? [�abV C ]
�_hx^Dabe ?�� U VY] >b? r G ^ C Vby@[ C rqZ_^ rshOh_[�y C VQZ\] ?oAtGOA ] ? e ~  



� 
 	 � zb] >b? e Z A.A rshxV At? [��\Z\] C hxV ?Bl abZ\] C hxV CfA
� �
� � �

�
�  ~ � � � � �

,
�
�
� �
~ � � � � � �

,
�
�
� 	 ~ � � � � � | 
 ~ { �-, �

Z_VbyY] >b?o?Bl aQZ\] C hxV A h_i�e�hxe ? Vg].abe rshxV At? [��\Z\] C hxV C VY] >@? Z )@C Z_^ z@[ Z_y C Z_^
Z_Vby Z , C e#ab] > Z_^
y C [ ? rs] C hxV A
Z\[ ?

�
� � ~ � � � � �

�
�  ~ � � � � � � �

,
�
�
� �
~ � � � � � � � �

,
�
�
� 	 ~ � � � � � � � �

� &
�  � � � 
 ~ { � {x�

�
� � ~ � � � � �

�
�  ~ � � � � � � �

,
�
�
� �
~ � � � � � � � �

,
�
�
� 	 ~ � � � � � � �

� � ��
�
�
�
� &
� �

� � �



~ { �/.x�
�
� � ~ � � � � �

�
�  ~ � � � � � � �

,
�
�
� �
~ � � � � � � � �

,
�
�
� 	 ~ � � � � � � �

� � � � �
�

�
�
,
�
� &
� 	 � � � 
 ~ { � }H�



,s}
[ ?BA u ? rs] C � ? ^ G z ��>@? [ ? � � z � � zbZ_Vby � ��Z\[ ? ] >@? � CDA rshxa A ] ? [ e A ] > Z\]�Z\[ ? y ? cQV ? y ^DZ\] ? [ � =�>@?�? V ? [ p_G
?Bl abZ\] C hxV CDA

� �
� � �

�
�  �� � � ~ � � & ��� � ,

�
�
� � � �

� � ~ � � & ��� � ,
�
�
� 	 � � � ~ � � & ��� �

�
� ( �
�  �

,
�
�
� �
~ � ( � � �

,
�
� ( �
� 	 � � � � � � � � � � � � � � � � �




~ { �/2x�

��>@? [ ? � CDA ] >@?�C [�[ ? � ? [ A.CdE ^ ? � CDA rshxa A y CDA�A.C uQZ\] C hxV Z_Vby ( � z ( � z
Z_Vby ( �(Z\[ ? ] >@? >b? Z\] � a )O?BA��o=�>@?
� CDA rshxa A y CDA�A.C uQZ\] C hxV Z_Vby ] >@?�>@? Z\] � a )O?BA Z\[ ? y ? cQV ? y�^DZ\] ? [ �8=�>@? A abe h_i6] >@? C VH] ? [�VbZ_^LZ_Vby �LC V ? ] C r
? V ? [ p_G z � z CfAFpxC � ? V EOG

� � &
� �

, �
�
{ ~ � �� � � �� � � �� � 
 ~ { �/4x�

��>@? [ ? ] >b? [�Z\] C h h_i A u ? r C cQr >@? Z\] A z � z CDA ].Z �_? V ]th E�? , � }-� `@[.hxe0] >b?�C y ? Z_^ p Z A ^DZ � z�] >@?
V@hxVby C e ? V A.C hxVbZ_^Q] ? e u ? [ Z\].a@[ ?oCDA pxC � ? V EHG

) � �
� �

,
&
�
� ~ { �51_�

=�>@? � CDA rshxa A ] ? [�e A Z\uQu ? Z\[ C V p�C V ] >@? e�hxe ? Vg].abe ?Bl aQZ\] C hxV A Z\[ ?

� � � � � ���
�  �

,
�
� � � � �� �

�
,
�
� � � �
� 	 ~ { � �x�

� � � � � � �
�  �

,
�
� � � � �� �

�
,
�
� � � �
� 	 �

,
�
� � � ~ { �/3x�

� � � � � � �
�  �

,
�
� � � � �� �

�
,
�
� � � �
� 	 �

,
�
� � � � ~ { �-,q|g�

=�>@? � CDA rshxa A y CDA.A.C uQZ\] C hxV ] ? [�e � CfA

� � � ���
� � �
�  � � � �

� � �
�  � � � � � � ��  

� � � �
� � �
� �

� � � �
� � �
� �

� � � � � � �� �
� � � �

�
� � �
� 	 � � � �

�
� � �
� 	 �

� � �
�
� � �
� 	 �

� � � � �
� �

� � � � �
�

�

~ { �-,", �

��? Z A.A aQe ? Z � ?�� ]thxV C Z_V �Qa C y � � C Vbr ? ] >b? " Z_r > VOabe E�? [ CDA ^ ?BA.A ] > Z_V | �/. z�] ? e u ? [ Z\].a@[ ?
�\Z\[ C Z\] C hxV A Z\[ ?�A e Z_^D^ 
 >@? Vbr ? z �-? Z A.A abe ? ] >@? � CDA rsh A.C ] G CfA rshxV A ].Z_Vg]�] > [.hxa px> hxa@])] >@? �bh � c ? ^Dy �



,�2
� C ] > ] >@?BAt? Z A.A abe�uQ] C hxV A zL] >@? � CDA rshxa A�A ]t[ ?BA.At?BA�C VYr G ^ C Vby@[ C rqZ_^6rshOh_[�y C VbZ\] ?BA Z\[ ?

k�?�� � ��� � { � � ��  �
{
. � � ���

�
�



~ { �-,B{x�
k�?�� � � � � � � �

�  �
� � �
� � 


~ { �-,�.x�
k�?�� � � ��� � � �

�  �
,
�
� � �
� 	 
 ~ { �-,s}H�

k�?�� � �
� � { � � �� � �
{
. � � ���

�
�



~ { �-,�2x�
k�? � � � ��� � � �

� �
�

,
�
� � �
� 	 �

� �
� 


~ { �-,�4x�
k�?�� � � ��� { � ,� � � �� 	 � � �

� � � {. � � ���
�

�



~ { �-,�1_�

��>@? [ ? � CDA y C ^fZ\].Z\] C hxV h_i8] >@? � ? ^dhLr C ] G c ? ^Dy
z pxC � ? V EOG

� � � � �
�  �

,
�
� � � �� �

�
,
�
� � �
� 	 
 ~ { �-,B�x�

Z_Vby k�?��(CDA ] >b?(k�?qG V@hx^Dy A VOabe E�? [ E Z At? yYhxV ] >@?oA u ?q? yYh_i A hxabVby �

k�?�� � � � � � ���
� �

� ~ { �-,�3x�

UWV ] >@?oA.C e ab^DZ\] C hxV A z C ] CfA Z A.A abe ? y ] > Z\]�] >@?�E ab^ � � CDA rsh A.C ] G CDA [ ? ^fZ\] ? y ]th ] >@?oA.>@? Z\[ � CDA rsh A�C ] G EHG
Z rshxV A ].Z_Vg]�[ Z\] C h h_i ��� � � � | �/4 z �/>bC r >YCfA ] >@? �\Z_^Da ?�pxC � ? VYimh_[�Z C [ EHG =�> hxe�u A hxV ~ ,�3"3�, � �

=�>b?o>@? Z\] �Qa )L?BA�C V ] >b?�? V ? [ p_G ?Bl aQZ\] C hxV�Z\[ ?opxC � ? V EHG `@hxa@[ Cd? [�5 A  Z ���

( � � �
,

k�? X,[
� )
�  
 ( � � �

,
k�? X,[

� )
� � 


( ��� �
,

k�? X�[
,
�
� )
� 	 
 ~ { � {\|g�

��>@? [ ? ] >@? X�[�Z_VQy@].^�VHaQe E�? [�X�[ � � 
 � � � � | �51 �

� ��� �����$���
	.��
��2���8�����o�

�,l abZ\] C hxV A�{ �-, ]th { � {\| � ? [ ?�A hx^ � ? y�a A.C V p >bCdpx>-+ h_[�y ? [ + Z_rqrqa@[ Z\] ? e ? ] > hOy A�C V h_[ y ? [�]th A.C e ab^DZ\] ?
E h_] > cQV ?*+ A rqZ_^ ? ].a@[ E aQ^ ? Vg] �bh � Z_VbyY] >b? Z_rshxa A ] C roc ? ^Dy �

� 	+��!��;!��	�  '!@�*�$!F� �*�����9 '� �'��� ! �����F�
UWV ] >@? Z )@C Z_^8Z_Vby [�Z_y C Z_^8y C [ ? rs] C hxV A z�Z A.C�) ] > + h_[ y ? [�XjZ_y	�? A r >b? e ? ~  
? ^ ?K,�3"3_{x��� Z A Z\uQuQ^ Cd? y �



,�4
=�>@? cQ[ A ] y ? [ C �\Z\] C � ? h_i�Z�i abVbrs] C hxV � Z\]�] >b? � ] >�p [ C y u�h C Vg]qz � �� z � Z A rqZ_^Drqab^DZ\] ? y C e�uQ^ C r C ].^ G ��C ] >

� ���� � � . � �� � � �� � � � 1
.
� ��� � � � � � ���� �

,
,B{

� ��� � � � � ������ 

~ { � {�, �

��>@? [ ? ��� CfA ] >@?op [ C y A uQZ_r C V p h_i�Z abV C i h_[�e e ?BA�> �
� ]�] >@?�? Vby + u�h C VH] A h_i�] >@? y@hxe Z C V
z6^dh � ? [ + h_[�y ? [�rshxe�uQZ_rs] A r >@? e ?BA��-? [ ? a At? y � � ]�] >@? { Vby

u�h C VH]�V ?*) ]/]th ] >@?#E hxabVbybZ\[ G ~�� � { Z_Vby  
�
, � z �-? a At? y Z i hxa@[�] > + h_[�y ? [�r ? VH]t[�Z_^ + y C �6? [ ? Vbr C V p

A r >@? e ? �

� �� � } � �� � � �	 � . � 	 � � ���� ~ { � {_{x�
� �
� ��� � } � �� � � � � �

� � . � � � � � ������ � ~ { � {".x�

� ]�] >@?(E hxaQVbybZ\[ G u�h C VH] ~�� � , Z_Vby  � zQZ�hxV ?*+ A.C y ? y ] >bC [�y + h_[�y ? [ A r >@? e ?2� Z A Z\ubuQ^ Cd? y �

} � �� � { � �� � �
2 � � � } � � � � 	��� ~ { � { }H�

} � �� � � � { � �� � 2 � � �
} � � � � � � � ������

� ~ { � {"2x�

=�>b?BAt? y C ��? [ ? Vbr C V p)A r >@? e ? ^ ? Z_y�]th(Z�]t[ C y C Z p hxVbZ_^ AtGLA ] ? e ] > Z\] � Z A,A hx^ � ? y ��C ] > ] >@?�=�> hxe Z A
Z_^ p h_[ C ] > e ]th p_? ] ] >@? y ? [ C � Z\] C � ?BA Z\] ? Z_r > u�h C VH] � � ? rshxVQy y ? [ C �\Z\] C � ?BA � ? [ ? rqZ_^Drqab^DZ\] ? y ��C ] >
rshxe�uQZ_rs] y C ��? [ ? Vbr ? A r >@? e ?BA h_iF] >@? A Z_e ? h_[�y ? [(Z A ] >@? cb[ A ]oy ? [ C �\Z\] C � ?BA�� � u ? r C cQrqZ_^D^ G z
Z\]#] >@?
C VbV ? [ u6h C Vg] A z@Z A�C ) ] >-+ h_[�y ? [�X8Z_y �?#A r >@? e ?2� Z A Z\uQuQ^ Cd? y �

{ � � �� � � � ,", � � �� � { � � ���� � � ,B{ � ��� � � { � � � � � � ���� � �
.
}
� ��� � � { � � � � � ������ � � ~ { � {"4x�

=�>@? u�h C VH] A Z\] � � { Z_Vby  
�
,��-? [ ?(A hx^ � ? y ��C ] > Z�imhxa@[.] >-+ h_[�y ? [�rshxe�uQZ_rs] A r >b? e ? �

� � �	 � ,q| � � �� � � � �� � ,B{ � 	 � { } � � � ,B{ � ���� � 

~ { � {91_�

� � �
� � ,q| � � �� � � � � � �

� ��� � ,B{ � � �
{ } � � � � � ,B{ � � ������ � 


~ { � {_�x�

Z_Vby ] >@?(At? rshxVby y ? [ C �\Z\] C � ?BA Z\]/u�h C Vg] A � � , Z_Vby  �-? [ ?(A hx^ � ? y ��C ] > Z ] >bC [ y + h_[�y ? [ hxV ?*+ A�C y ? y



,�1
A r >@? e ? �

� � �� � ,", � � �� �
,�. � � � {91 � � � ,�2 � 	 � � ���� � 


~ { � {"3x�
� � �
� � ,", � � �� � � � ,�. � � �

{91 � � � � � ,�2 � � ��� � � � � 	��� � � ~ { �/.\|g�

� � ��� )+��<+!F� �*�����9 '� ��� �9!@�����F�

� C Vbr ? ] >@? Z , C e a@] > Z_^ p [ C y CDA u ? [ C hLy C r\z Z)`@hxa@[ Cd? [ A u ? rs]t[ Z_^ge ? ] > hLy � Z A a At? y C Vo] >QCDA y C [ ? rs] C hxV �
`8^dh � l abZ_VH] C ] Cd?BA � ? [ ? ]t[�Z_V A i h_[�e ? y C VH]th2] >@? `bhxa@[ Cd? [ A uQZ_r ? z,Z_VQy Z , C e a@] > Z_^-y ? [ C � Z\] C � ?BA �-? [ ?
rqZ_^Drqab^fZ\] ? y ��C ] > e#aQ^d] C uQ^ C rqZ\] C hxV EOG � � � i h_[�] >b? cb[ A ]�y ? [ C �\Z\] C � ? z-Z_Vby EHG

�
� �� i h_[�] >@?�A.? rshxVby

y ? [ C � Z\] C � ?��
=�>b? e Z )@C e abe;Z_^D^dh � Z E ^ ? ] C e ?�A ] ? u i h_[FrshxV � ? rs] C � ? ub[.h E ^ ? e A�CDA a A abZ_^D^ G y ? ] ? [�e C V ? y EOG ] >@?

v hxa@[ Z_Vg] + `@[ Cd? y@[ C r >bA +  ?���G ~ v `  j� VOabe E6? [ ��� >@? V ?*) uQ^ C r C ] ] C e ? Z_y � Z_VQr ? e ? Vg] CDA a A.? y�z\] >@? ] C e ?
A ] ? u ��C ^D^ y ? u ? Vby hxV2] >@? e C V C e#abe e ?BA.> A uQZ_r C V p C V2Z_V G h_i ] >@? ] > [ ?q? rshOh_[�y C VbZ\] ? y C [ ? rs] C hxV A��
UWV�r G ^ C Vby@[ C rqZ_^OrshOh_[�y C VbZ\] ?BA zx] >@? � ? [ G cQV ? Z , C e a@] > Z_^@e ?BA.> A uQZ_r C V p V ? Z\[ � � |�C e�u�h At?BA Z A.? � ? [ ?
] C e ? A ] ? uS^ C e C ].Z\] C hxV � ��h � ? � ? [ z�] >@? cQV ? e ?BA.> CDA abVbV ? r ?BA.A Z\[ G E�? rqZ_a At? V@h�cQV ? A rqZ_^ ?BA V ?q? y A
]th E�? [ ?BA hx^ � ? y V ? Z\[/] >@? r ? Vg] ? [�^ C V ?�� =�>@? [ ? imh_[ ? z �-? rqZ_V2Z_^D^ ? � C Z\] ? ] >QCDA rshxV A ]t[ Z C Vg] EHG ?*) uQ^ C r C ].^ G
cQ^d] ? [ C V p ] >@? [ ?BA ab^d] A�C V ] >@? 	 y C [ ? rs] C hxV � � >b? VY].Z �OC V p y ? [ C � Z\] C � ?BA zbZ A.> Z\[.u A u ? rs]t[�Z_^�c ^d] ? [ � Z A
a At? y ]th#c ^d] ? [,hxa@] ] >@? Z , C e#a@] > Z_^Qe�hLy ?BA ] > Z\] �-? [ ?/>QCdpx>@? [,] > Z_V Z rqa@],h � � Z � ? VOabe E�? [  
 ~ � � �
Z\]-] >@? cb[ A ] At? � ? [ Z_^ r C [ rq^ ?BA Z\[�hxabVby � � | � 3 G r > hOh A.C V p ] >@? Z\ubub[.h_ub[ C Z\] ? rqa@] h �%� Z � ? VHabe E�? [ A z
] >@? ] C e ?FA ] ? u rqZ_V E�? ] >@?�A Z_e ? h_[ y ? [�h_i � � zxVbh_] � � � 	 � � y ? ].Z C ^ ? y�y ?BA rs[ C uQ] C hxV h_i ] >@? c ^d] ? [ C V p
� Z A ub[ ?BAt? Vg] ? y EOG "�h >bA.? V C � v hx^dhxV C a A ~ {\|_|_|g� � ��h � ? � ? [Bz ? V ? [ p_G C V ] >b? y CDA rqZ\[�y ? y � Z � ? VOabe +
E�? [ A rqZ_V A ^dh � ^ GYp [.h � yQa ? ]thYV@hxVQ^ C V ? Z\[)ub[.hLybabrs] A i [�hxe ^Dh �-? [ � Z � ? VHabe E�? [ A���=�>bCDA/? V ? [ p_G2CDA
V@h_]�y CfA.A.C uQZ\] ? y V@h_[�rshxV � ? rs] ? y�zQ] >b? [ ? i h_[ ? V ?q? y A ]th E�? [ ? e�h � ? y�VOabe ? [ C rqZ_^D^ G�� `@h_[�] >QCDA uQa@[.u�h At? z
] >@? rshxV At? [ � Z\] C � ? �\Z\[ C Z E ^ ?BA �-? [ ? cQ^D] ? [ ? y Z\] ] >b?)? VQy h_i ? � ? [ G ] C e ?�A ] ? u�a A.C V p ] >@?�A Z_e ? rqab]-h �
� Z � ? VOabe E�? [ A��

� ��� �*)+��! �����F�	!����� 8�$�

=�>b? rshxe�uQa@].Z\] C hxVQZ_^�y@hxe Z C V CDA�A�> h � V A r >@? e Z\] C rqZ_^D^ G C V ` CDp a@[ ? { �-, � � V@hxVHaQV C imh_[�e e ?BA.>



,B�
CDA a At? y C V E h_] > ] >@? Z )LC Z_^6Z_VQy [ Z_y C Z_^�y C [ ? rs] C hxV A�� U V ] >@? Z )@C Z_^�y C [ ? rs] C hxV�z p [ C y A uQZ_r C V p�CDA V ? Z\[�^ G
abV C i h_[�e�h � ? [�] >@? [ ?qpxC hxV i [.hxe

�
2���� ]th 2���� z ��>b? [ ?#>bCDpx> [ ?BA hx^fa@] C hxV CfA V ?q? y ? y ]th [ ?BA hx^ � ? ] >@?

].a@[ E ab^ ? VH] A ]t[�abrs].ab[ ? h_i�] >@? �_h_[.] ?*) [ C V p-� UWV�] >@? imZ\[)c ? ^Dy
zbhxVb^ G ] >@? Z_rshxa A ] C r � Z � ?BA V ?q? y ]th E�?
[ ?BA hx^ � ? y�z ZYrshxZ\[ At? [ p [ C y rqZ_V E�? a At? y � UWV ] >@? [�Z_y C Z_^8y C [ ? rs] C hxV�z�] >@? c V ?�p [ C y ?*) ] ? Vby A im[.hxe |
]th .�� � zQZ_Vby � Z A e�h A ]�rshxe�uQ[ ?BA.At? y Z\[.hxabVby ] >@? [ ?qpxC hxVYh_i � � � � z ��>@? [ ? ] >@? �_h_[.] ?*) [ C V p rsh_[ ?
� Z A ^dhLrqZ\] ? y �

= h(y ? ] ? [�e C V ? ] >@? h_ub] C e Z_^ p [ C y A ]t[ ? ].r >bC V poA r >@? e ? z � ? [ ?Bl a C [ ?F?BA ] C e Z\] ?BA i h_[�] >b?�A.C , ? h_i�] >@?
rshxe�uQab].Z\] C hxV y@hxe Z C V�Z_VbyY] >b?op [ C y [ ?BA hx^Da@] C hxVY] > Z\] CDA V ? r ?BA�A Z\[ G��F=�>@? rshxe�u a@].Z\] C hxVbZ_^
ybhxe Z C V
V ?q? y A ]th E�? ^DZ\[ p_?(? V@hxa px> ]th C VQrq^Daby ? Z\]�^ ? Z A ]�hxV ? � Z � ? ^ ? V p ] > h_i�] >@? A hxabVby � Z � ?�� `@[.hxe ] >@?
?*) u ? [ C e ? VH].Z_^�[ ?BA ab^d] A h_i � Z C ] A.? � ? ]�Z_^ � ~ ,�3"3\|g� z Z �_h_[.] ?*) [ C V p ��C ^D^ p_? V ? [�Z\] ? A hxabVby ��C ] > Z�u ? Z �
� ]t[.hxa > Z_^�VOabe E�? [(Z\[�hxabVby � ]�� { � ��� � � {�� | z ��>@? [ ? � CfA ] >@? ]t[�Z_V A ^DZ\] C hxVbZ_^ � ? ^dhOr C ] G���=�> a A z
] >@? rsh_[.[ ?BA u�hxVby C V p � Z � ? ^ ? V p ] > CDA�� � � � � � � � , � � z ��>@? [ ? � CDA ] >b? ]t[�Z_V A ^DZ\] C hxVbZ_^ " Z_r >
VOabe E�? [ �8=�>@? y@hxe Z C V V ?q? y A ]th E6? � ? [ G ^fZ\[ p_? ��>@? V�] >@? " Z_r > VOabe E�? [ CDA�A e Z_^D^ � U V�] >b? ub[ ?BAt? VH]
A ].aby G zH] >@? �_h_[.] ?*) [ C V pxA,> Z_y ] >@? e Z )@C e abe ]t[ Z_V A ^DZ\] C hxVQZ_^ " Z_r > VHaQe E�? [ E6? ] � ?q? V | �-,s} ]th | � {_� z
] >@? [ ? imh_[ ? zH] >@? r > Z\[�Z_rs] ? [ CDA ] C r � Z � ? ^ ? V p ] > � Z\[ Cd? y�i [�hxe .��/4���� ]th 1#�-,�������=�>bCDA8pxC � ?BA ] >@? ?BA ] C e Z\] ?
h_i8] >@? y@hxe Z C V A.C , ? Z A �-? ^D^
Z A ] >@? ^DZ\[ p_?BA ] p [ C y A u Z_r C V p�C V ] >@? i Z\[�c ? ^fy �

1�V ] >@? h_] >@? [ > Z_Vby�zg] >b?/p [ C y e a A ] E�? c V ?�? V@hxa px> ]th [ ?BA hx^ � ? ] >@?/A e Z_^D^ ?BA ] ].a@[ E aQ^ ? Vg] A rqZ_^ ?��
=�>@?(' hx^De�h p h_[.h � ^ ? V p ] >�A rqZ_^ ? z�� � ~ � 	 �

�
� � � � z > Z A�E�?q? V�a At? y�Z A Z�e ? Z A a@[ ? imh_[o] >@? A e Z_^D^ ?BA ]

A rqZ_^ ? z ��>b? [ ? � CfA ] >@? �OC V ? e Z\] C r � CDA rsh A.C ] G z
�
CfA ] >@? ? V ? [ p_G y CDA.A�C uQZ\] C hxV � � y ? rs[ ? Z At?BA ��C ] > Z_V

C Vbrs[ ? Z At? y k�?qG V@hx^Dy A VHaQe E�? [Bz ��C ] > ] >@? [ ? ^DZ\] C hxV A�>bC u���� k�? � 	 � � � � C V C ] C Z_^D^ G ^DZ_e C VbZ\[ �_h_[.] ?*)
��C ^f^ E6? rshxe ? ].a@[ E aQ^ ? Vg]�Z\]-Z k�?qG V@hx^Dy A VHaQe E�? [ >bCDpx>@? [�] > Z_V {\|_|_| z �/>bC r > ub[.h � C y ?BA Z(^dh � ? [-^ C e C ]
]th ] >b? A.C e ab^DZ\] C hxV A�� UWV�ub[�Z_rs] C r ? zj] >@? c V ? p [ C y ��C y@] >�> Z A ]th E�? y ? ] ? [�e C V ? y EOG rshxV � ? [ p_? VQr ?
A ].aby G Z\]�y C �6? [ ? Vg] k�?qG V@hx^Dy A VHaQe E�? [ A ~ At?q?#At? rs] C hxV { �/4x� �

1�VQr ? ] >b? ?*) ] ? Vg] Z_VQy p [ C y A uQZ_r C V p Z\[ ? y ? ] ? [�e C V ? y�z p [ C y A ]t[ ? ].r >bC V p CDA Z_rqrshxe�uQ^ CDA.>@? y EHG
e Z\ubu C V p ] >@? Z )LC Z_^�Z_Vby [�Z_y C Z_^�e ?BA.> hxVH]th ZYabV C imh_[�e e ?BA.> ��C ] > A e�hOh_] > i abVbrs] C hxV A  �	� ~ � �
Z_Vby � ��
 ~ � � � =�>@? y C ��? [ ? Vg] C Z\] C hxV ��C ] > [ ?BA u ? rs]�]th  Z_Vby � Z\[ ? [ ? ^fZ\] ? y ]th y ? [ C �\Z\] C � ?BA hxV ] >@?
abV C i h_[�e p [ C y ��C ] > ] >@? e Z\ubu C V p i abVbrs] C hxV � `bh_[ ?*) Z_e�uQ^ ? z

� �
�  �

,
� �
� �
� � 


� � �
�  � �

,
� � �

� � �
� � � �

� � �
� � 	 � �� � � ~ { �/.�, �

=�>b? imh_[�e A h_i�� � Z_Vby

 � Z\[ ?�A u ? r C c ? y�cQ[ A ] E6? rqZ_a At? ] >b?qG Z\[ ? y C [ ? rs].^ G ub[.h_u�h_[.] C hxVbZ_^w]th ] >@?
p [ C y A uQZ_r C V p-� U V ] >b? Z )LC Z_^�y C [ ? rs] C hxV�z�] >b? abV C imh_[�e p [ C y � ?*) ] ? Vby A i [.hxe + , ]th , zwZ_Vby�� � ~ � �)CDA



,�3
pxC � ? V EOG

� � ~ � � � �  �
���

� , � ���
��� � , � ? [.i � � � ,

� � � � ,
�
? [.i � � � ,

� � � � 	 
 ~ { �/._{x�

��>@? [ ? ����� �
�
CDA ] >@? p [ C y ��C y@] >2C V �xz �  �#CDA ] >@? e Z\ubu ? y p [ C y ��C y@] > C V ] >b? e C ybyb^ ? h_i ] >@?

y@hxe Z C V�z �/>@? [ ? ] >@?#p [ C y CfA V ? Z\[ ^ G abV C imh_[�e �)=�>@? e Z )LC e#abe p [ C y A uQZ_r C V p V ? Z\[)] >b?#E hxabVbyQZ\[ G
CDA)pxC � ? V EOG �  � ~ , � ���

���
� � � � rshxVH]t[.hx^ A ] >b? ?*) ] ? VH]oh_i,] >@? [ ?qpxC hxV ��C ] > V ? Z\[�^ G abV C imh_[�e p [ C y �

UWVY] >@? ub[ ?BA.? Vg] A�C e#aQ^DZ\] C hxV A z �-? r > h A.? �  � � | � |9. z ���
���
� .\| � | z Z_VQy � � � | �-, �

1�VQr ? ?Bl abZ\] C hxV ~ { �/._{x�jCDAjpxC � ? V
z_] >@? e Z\ubu C V p imaQVbrs] C hxV A � ~ � � Z_VQy C ] AwAt? rshxVQy�y ? [ C �\Z\] C � ? � � � ~ � �
rqZ_V E�? rqZ_^DrqaQ^DZ\] ? y � � C ] > ._{\| p [ C y u�h C VH] A z@] >@? rshxe�u a@].Z\] C hxV ybhxe Z C V ?*) ] ? Vby ? y�]th

�
,B{���� Z_Vby

,B{���� z ��C ] > Z V ? Z\[�^ G abV C imh_[�e p [ C yYim[.hxe
�
} ��� ]th } ��� �

UWV�] >@? [�Z_y C Z_^@y C [ ? rs] C hxV�z A.C e C ^DZ\[�e Z\ubu C V p i abVbrs] C hxV � Z A a At? y�z E a@]�] >@? abV C i h_[ e p [ C y ?*) ] ? VQy A
im[.hxe | ]th , z
Z_VQy ] >@? � p [ C y u�h C VH] A)A�> hxab^Dy E�? e�h A ]�rshxe ub[ ?BA.At? y�V ? Z\[)] >b? [ ?qpxC hxV � � ,�� |������
=�>@? [ ? i h_[ ? z 
 � ].Z �_?BA ] >@? i h_[�e �


 � ~ � � � � � ����
� , � ���

��� � , � ? [�i � � � ,
� � � � � � �����	� � , � ? [.i �

�
� � 

� � � � � 	 
 ~ { �/.".x�

��>@? [ ? ] >@? rshxV A ].Z_VH] � 
 � Z A y ? ] ? [�e C V ? y C ] ? [�Z\] C � ? ^ G A h�] > Z\] ] >b? e C V C e#abe p [ C y ��C y@] >/� Z A
Z_r >QCd? � ? y Z\[.hxabVby � � ,�� |���� � =�>@? � Z_^fa ? a A.? y C V ] >@? A.C e ab^DZ\] C hxV A2� Z A � 
 � �

| �/. z,Z_Vby ] >@?
�\Z_^Da ?BA h_i8] >@? h_] >@? [�rshxV A ].Z_Vg] A � ? [ ? ���

���
� {\| � | z �����	� � . � | z � � � � � � � � | � { � � C ] > ,�4\| p [ C y

u�h C VH] A z�] >@? rshxe uQa@].Z\] C hxV�y@hxe Z C V ?*) ] ? Vby ? y ]thYZ E hxa@] ,�2���� z�Z_Vby e C V C e abe p [ C y A uQZ_r C V p � Z A
^dhLrqZ\] ? y E�? ] �-?q? V | �/2���� Z_VQy {��/2���� �

� �������� '�����	� �� '��!@��� �����

UWVYr G ^ C Vby@[ C rqZ_^QrshOh_[�y C VbZ\] ?BA z A hxe ? ] ? [�e A�C V ] >b? �)Z � Cd? [ + � ]th �_?BA�?Bl abZ\] C hxV A Z\[ ?�p_? hxe ? ]t[ C rqZ_^D^ G
A.C V p ab^DZ\[
Z\] � � | � � �\Z\[ Cd? ] G h_ibVHaQe ? [ C rqZ_^xe ? ] > hOy A > Z � ? E�?q? VouQ[.h_u�h At? y�]th�y ? Z_^ ��C ] > ] >bCDA ub[.h E-+
^ ? e ��=�>b?BAt?�C Vbrq^DaQy ? y ? � ? ^dh_u C V p u6hx^ ? rshxVby C ] C hxV A ~ �/aQZ_V p � � ^dhxZ_V ,�3"3".x� zbr > Z_V pxC V p �\Z\[ C Z E ^ ?BA ]th
Z �_h C y A�C V p ab^DZ\[ C ] G ~ 0�? [., C rqrsh@z 1)[�^fZ_Vby C z � CDAt? V p ZLz �\Z_V � ?BC � A ] � v Z\[ V ? � Z_^ ?�,�3"3"4x� z�h_[ A hx^ � C V p ] >@?
?Bl abZ\] C hxV A/C V v Z\[.] ?BA�C Z_V rshOh_[�y C VQZ\] ?BA Z\]�] >@? A.C V p aQ^DZ\[ u�h C Vg] ~ =�> hxe�u A hxV ,�3_�91 z " C ].r >@? ^f^ z  
? ^ ? �
" h C V ,�3"3"2 z `b[ ? abVby�z  ? ^ ? � " h C V ,�3"391_� �

UWV�] >@? ub[ ?BAt? Vg] A ].aby G zx] >b? Z\ubub[.hxZ_r > EOG " h >bAt? V C � v hx^dhxV C a A ~ {\|_|_|g� � Z A Z_ybh_ub] ? y � � ?�� [�Z +
y C Z_^LrshOh_[�y C VQZ\] ?BA Z\[ ? y ? cQV ? y�h � ? [ E h_] > u�h A.C ] C � ? [�Z_y C a A ~ ��>b? [ ? ] >@? Z , C e a@] > Z_^@Z_V p ^ ?�CDA8E�? ] �-?q? V
| Z_Vby � � Z_Vby V ?qp Z\] C � ? [ Z_y C a A ~ ��>b? [ ? ] >@? Z , C e#ab] > Z_^�Z_V p ^ ? CDA�E�? ] �-?q? V �5Z_Vby { � � 
�] >@? cb[ A ]



{\|

R

12R−12R

12R

x

sponge

M

r

ε(θ)

σ

θ

|x|

χ

r

` Cdp a@[ ?({ �-,�� � r >@? e Z\] C roy C Z p [ Z_e h_i�rshxe�uQa@].Z\] C hxVQZ_^
y@hxe Z C V imh_[�] >@? �_h_[.] ?*) [ C V p-�

...................................................................................
.....

...
...

..
..
..

..
.
.
.
.
.
.
.

.
.

.
.

.
.

.
.

.
.

.
.

0 2 4 6 8

0.05

0.1

0.15

0.2

0.25

0.3
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.........................................................................................................................................................................................

.....
...
...
..
..
..
..
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

-8 -4 0 4 8

0.05

0.1

0.15

0.2

0.25

0.3

 � ��� � � ���

�  � ��� � � � ���

` Cdp a@[ ?({ � { � $ [ C y A ]t[ ? ].r >bC V p C VYZ )@C Z_^
Z_Vby [ Z_y C Z_^�y C [ ? rs] C hxV �



{�,
] � h([ Z_y C Z_^@u�h C VH] A �-? [ ? uQ^DZ_r ? y C V � � � � � �\{ Z_Vby � � � � �

� � �\{ z ��>bC r > Z �_h C y A ] >@?�A.C V p ab^DZ\[ C ] G 

C V Z_yby C ] C hxV�z A rqZ_^fZ\[FZ_VQy � ? rs]th_[ l abZ_VH] C ] Cd?BA e a A ] E6? ]t[�Z_V A imh_[�e ? y Z\ubuQ[.h_ub[ C Z\] ? ^ G Z_rs[�h A.A ] >@? r ? V +
] ? [�^ C V ?�� =�>bCDA Z\ubub[.hxZ_r >�CDA�? Z AtG ]th C e uQ^ ? e ? VH])Z_VQy [ ?BA ab^d] ? y C V2V ?qp ^ CdpxCdE ^ ? [ ? � ? rs] C hxV i [�hxe ] >@?
r ? VH] ? [�^ C V ?�� v hxV A ].Z_VH] C V ?BA rqa �  
? ^ ? ~ {\|_|x{x� ub[.h_u�h At? y Z VHaQe ? [ C rqZ_^�e ? ] > hOy �/C ] > V@hxV A ].Z p_p_? [ ? y
p [ C y A zHZ_Vby p h � ? [�V C V p�?Bl abZ\] C hxV A imh_[-] >b? �bh � Z\] ] >b? u�hx^DZ\[FZ )@CDA Z\[ ? y ? [ C � ? y a A.C V p#At? [ Cd?BA-?*) uQZ_V +
A.C hxV A V ? Z\[�[ � | � `j^Dh � � Z\[ C Z E ^ ?BA Z_Vby ] >b?BC [([�Z_y C Z_^,y ? [ C � Z\] C � ?BA Z\[ ? V ?q? y ? y ]th rqZ_^Drqab^DZ\] ? ] >@?
rsh ?�� r Cd? VH] AoC V2] >@?BAt?�?Bl abZ\] C hxV A z
Z_VQy ] >@? y ? [ C �\Z\] C � ?BA Z\[ ? rqZ_^Drqab^fZ\] ? y�a A.C V p Z A.C e C ^DZ\[)e Z\ubu C V p
h_i8] >@? �bh � y@hxe Z C V�i [.hxe ~ |



�(� � ~ | 
 { � � ]th ~ � � 
 �(� � ~ | 
 � � �

: ��� � !@�+# !��	�9��� ����� ���8<+�����

=�>b? � + � ?Bl abZ\] C hxV A �-? [ ?F?*) uQ^ C r C ].^ G Z_y � Z_Vbr ? y C V#] C e ?���C ] > Z A ].Z_VbybZ\[�y#imhxa@[.] > + h_[�y ? [ k abV p_?*+
' a@]t].Z A r >@? e ?�� � ^d] > hxa px> C ] [ ?Bl a C [ ?BA e�h_[ ? v X � ] C e ? u ? [ A ] ? u Z_Vby e ? e�h_[ G ] > Z_V h_] >@? [
A r >@? e ?BA z C ] A�Cdp V C cQrqZ_VH].^ G [ ? yQabr ?BA ] >@? u > Z A.? Z_Vby�Z_e uQ^ C ].aby ?(? [.[.h_[ A [ ? ^DZ\] ? y ]th � Z � ? ub[�h_uQZ p Z +
] C hxV�z�Z_Vby Z_^ A h pxC � ?BA Z ^DZ\[ p_? [ A ].Z E ^ ? ] C e ?�A ] ? u�Z_Vby p hOhOy2h � ? [ Z_^D^ ?�� r Cd? Vbr CD?BA�� v hxe E C V C V p ] >@?
rshxe�uQZ_rs])y C ��? [ ? Vbr ?(A r >@? e ? Z_Vby�] >b? i hxab[.] > + h_[�y ? [ k abV p_?*+ ' a@]t].Z ] C e ? Z_y �\Z_Vbr ? e ? VH]qz ] >@? ] C e ?
A ] ? u�[ ?BA ]t[ C rs] C hxV�i h_[�Z e�hOy ? ^�hxV ?*+ y C e ? V A.C hxVbZ_^�rshxV � ? rs] C hxV ?Bl abZ\] C hxV CDA

v `  � � � �
��� � ,�� } .



~ { �/. }H�

Z_VbyYimh_[�Z�hxV ?*+ y C e ? V A�C hxVbZ_^�y C � a A.C hxV ?Bl abZ\] C hxV CfA

� � �
~ ��� � � � � }g{_{�� ~ { �/."2x�

UWV�] >@? ub[ ?BAt? VH] A�C e#aQ^DZ\] C hxV A z �-? a At? y Z ] C e ? A ] ? u h_i � � � � ��� � � | ,B{ z ��>bC r > rsh_[.[ ?BA u�hxVby A ]th Z
e Z )@C e abe v `  h_i | � } z C V h_[�y ? [�]th A Z\] CDA i G E h_] >YA ].Z EQC ^ C ] G Z_Vby�Z_rqrqa@[ Z_r G [ ?Bl a C [ ? e ? VH] A��

7 �F�	 ��������"�����	��� �F)��+��!@ �B �9�F�	���$�������

=�>b? Z_rshxa A ] C rYy CDA ].ab[ E Z_Vbr ?BA#p_? V ? [�Z\] ? y EOG ] >@? ].a@[ E ab^ ? VH] �bh � ��C ^D^,ub[.h_uQZ p Z\] ? ]th C V@cQV C ] G 

> h � ? � ? [Bz ] >@? rshxe�uQa@].Z\] C hxV y@hxe Z C V e a A ] E�? ]t[�abVbrqZ\] ? y ��C ] >bC V Z cQV C ] ? ^ ? V p ] >&� �/aQe ? [ C +
rqZ_^ E hxabVQybZ\[ G rshxVQy C ] C hxV A e a A ] E�? y ?BA.Cdp V ? y ]thSe C V C e C , ? ] >b? [ ? � ? rs] C hxV5i [�hxe ] >bCDA Z\[.] C cQr C Z_^



{_{
E hxabVbybZ\[ G���0 Z\[ C hxa A V@hxVb[ ? � ? rs] C V p�E hxabVbyQZ\[ G rshxVby C ] C hxV AF> Z � ?(E�?q? V [ ? � Cd?�� ? y C V $ C �_hx^ C ~ ,�3"3�, � z
=�AtG V � h � ~ ,�3"3_�x� z�Z_Vby v hx^dhxV C a A ~ {\|_|\}H� � `@h_[)^ C V ? Z\[Fub[�h E ^ ? e A h_[�imh_[ ub[.h E ^ ? e A ] > Z\]�rqZ_V E�? ^ C V +
? Z\[ C , ? y ��C ] >#A u ? r C c ? y#Z_rqrqa@[ Z_r G V ? Z\[8] >@?FE hxabVbyQZ\[ G z E hxabVQybZ\[ G rshxVby C ] C hxV A rqZ_V E�? y ? [ C � ? y#im[.hxe
e Z\] >@? e Z\] C rqZ_^�Z_VbZ_^ GLA.CDA ~ � V pxl a CDA ] � " Z �tyQZ ,�39183 z 3FZ G ^ CDA�A � = ab[ �_? ^ ,�3_�_{ z $ C ^ ?BA ,�3"3\| z = Z_e �
��?qEbE ,�3"3". z k h � ^ ?qG � v hx^dhxV C a A/{\|_|_|g� � 1�V ] >@? h_] >@? [ > Z_Vby�z �/>@? V V@hxVQ^ C V ? Z\[ ? ��? rs] A Z\[ ? A.Cdp +
V C c rqZ_Vg]FV ? Z\[F] >@?)E hxaQVbybZ\[ G zO] >@? [ ?�CDA V@h#[ Cdp h_[.hxa A e Z\] >@? e Z\] C rqZ_^6] >@? h_[ G ]th p a C y ? ] >@? y ?BA�Cdp V h_i
V@hxV@[ ? � ? rs] C V p E hxaQVbybZ\[ G rshxVby C ] C hxV A z Z_VQy �\Z\[ C hxa A Z EQA h_[ E C V p ^DZ G_? [�] ? r > V Cfl a ?BA/> Z � ?�E�?q? V2a At? y
��C ] >2C e�uQ[.h � ? y Z_rqrqa@[�Z_r G ~ v hx^dhxV C a A z  
? ^ ? � "�h C V ,�3"3". z �)a ,�3"3"4 z
`@[ ? abVQy ,�3"391 z v hx^dhxV C a A �
k Z_V {\|_|x{x� ��=�>@? [ ? Z\[ ? Z At? ]/h_i�u Z\[�Z_e ? ] ? [ A Z A.A hLr C Z\] ? y ��C ] > ] >@? Z EQA h_[ EQC V p ^DZ G_? [�] > Z\])rqZ_V E�?
].abV ? y�]th e C V C e C , ? [ ? � ? rs] C hxV C Vg]th�] >@? y@hxe Z C V �

UWV ] >@? ub[ ?BAt? VH] A ].aby G z_] >@? C V �Qh � � hxa@] �Qh � E hxabVbybZ\[ G rshxVQy C ] C hxV A ub[.h_u�h At? y EOG `@[ ? aQVby ~ ,�3"391_�
� Z A Z_ybh_ub] ? y � v hxV � ? rs] C hxV2] ? [�e A 	 ~  � Z_VQy 	 ~ � � �-? [ ? Z_yby ? y ]th ] >@? e�hxe ? Vg].abe Z_Vby ? V ? [ p_G
?Bl abZ\] C hxV A�C VS] >@? Z E A h_[ EQC V p ^DZ G_? [ ]th Z_rqr ? ^ ? [ Z\] ? ] >@? �bh � ]th A a@u ? [ A hxV C r � =�>@? [ ? i h_[ ? z Z_^D^F] >@?
r > Z\[�Z_rs] ? [ CDA ] C r A Z\]-Z E hxabVbybZ\[ G Z\[ ?)C Vbrshxe C V p h_[,hxa@] p h C V p zOZ_Vby A.C e�u ^ ?FE hxaQVbybZ\[ G rshxVby C ] C hxV rqZ_V
E�? a At? y � U V Z_yby C ] C hxV
z ybZ_e�u C V p ] ? [�e A � ~  � Z_Vby � ~ � � Z\[ ? Z_yby ? y�]th�] >@? ?Bl abZ\] C hxV A ]th2ybZ_e�u
] >@? y CDA ].a@[ E Z_Vbr ?BAFC V ] >@? ^DZ G_? [ �,=�> a A ] >@?(?Bl abZ\] C hxV A�C V ] >@?(? Vg] C [ ? y@hxe Z C V > Z � ? ] >@? imh_[�e
���
� � � 	 ~  � ����  �

���
�  � 	 ~ � �

���
� �

�
���
� �

�
,
�
���
� 	 ��� �
	

�
~ � ~  � � � ~ � �t� ~ � �

� � � 
 ~ { �/."4x�

��>@? [ ? ] >@? ].Z\[ p_? ] A ].Z\] ? � � CDA ] >@?#A ].Z\] ? h_i , ? [.h u ? [.].a@[ E Z\] C hxV � � imh_[�e ��C ] > rshxe�uQZ_rs] A a@ubu�h_[.]
C V ] >@?(E a ��? [ ,qhxV ?(CDA r > h At? V�imh_[ 	 ~  � z 	 ~ � � zQZ_Vby � �

	 ~  � � 	�� � , � ].Z_V > ~ � ��� ~ ) � ) ���	� �t� � � 	 � � , � ].Z_V > ~ ��
 ~ ) � ) � ���
�t���



~ { �/.91_�
	 ~ � � � 		� � , � ].Z_V > ~ ��� ~ [ � [ � ���

�t���



~ { �/._�x�
� ~  � � � � � , � ].Z_V > ~ � ��� ~ ) � ) ���	� �t� � � � � � , � ].Z_V > ~ � 
 ~ ) � ) � ���

�t� �



~ { �/."3x�
� ~ � � � � � � , � ].Z_V > ~ � � ~ [ � [ � ���

�t���



~ { � }x|g�

��>@? [ ? ] >@?�A a EQA rs[ C uQ] A � z � Z_Vby � y ? Vbh_] ? �\Z_^Da ?BA Z\]-^ ? im]qzg[ Cdpx> ]qzHZ_VQy�]th_u E hxabVQybZ\[ Cd?BA z_[ ?BA u ? rs] C � ? ^ G��
	�� z 	 � Z_Vby 	 � Z\[ ? ] >b? e Z )LC e#abe Z\[.] C cQr C Z_^�rshxV � ? rs] C hxV � ? ^dhLr C ] Cd?BA C V ] >@? Z EQA h_[ E C V p ^DZ G_? [ A zQZ_Vby

� � z � � Z_Vby � � Z\[ ? ] >b? e Z )LC e#abe yQZ_e�u C V p rsh ?�� r Cd? VH] A���� � z � � Z_Vby � � rshxVg]t[�hx^�] >@? ��C yb] > h_i
] >@? ^fZ G_? [ �

=�>b? rsh_[.[ ?BA u�hxVby C V p rsh ?�� r Cd? VH] A a At? y C V ] >@? ub[ ?BAt? VH] A ].aby G Z\[ ?�pxC � ? V C V ].Z E ^ ? { �-, �



{".
	�� � � � �

,��/2 	 � � � � , �/2 		� � � � , � |
� � , �/2 � � , �/2 � � , �/2
� � | � } � � | � } � � | � }

= Z E ^ ?({ �-,�� X8Z\[�Z_e ? ] ? [ A imh_[�Z EQA h_[ EQC V p ^DZ G_? [ �

� ��� 1 �����B
 � � � �.� %6�/���#��	.�)"

=�>@?�A hx^fa@] C hxV CDA�?*) ] ? Vby ? y�]thYi Z\[oc ? ^Dy EOG A hx^ � C V p Z � Z � ? ?Bl abZ\] C hxV C V Z A u >@? [ C rqZ_^8rshHh_[�y C VbZ\] ?
AtGLA ] ? e ~��  !� z �,z 	 � z ��>@? [ ? �  !� CDA ] >@? [�Z_y C Z_^
y CDA ].Z_VQr ? ]th ] >@? �_h_[�] ?*) [ C V p z"� CDA ] >b? u�hx^DZ\[)Z_V p ^ ? z
Z_Vby 	 CDA ] >@? Z , C e#ab] > Z_^ Z_V p ^ ?���=�>@? n � � A hx^Da@] C hxV hxV Z A u >b? [ ? h_i�[�Z_y C a A ,q|�� CDA y ? rshxe�u�h At? y
C VH]th A u >@? [ C rqZ_^ > Z\[ e�hxV C r A z�Z_Vby Z2hxV ?*+ y C e ? V A.C hxVQZ_^ � Z � ?�?Bl abZ\] C hxV C V ] >@? [�Z_y C Z_^-y C [ ? rs] C hxV CDA
A hx^ � ? y�i h_[ ? Z_r > A u >@? [ C rqZ_^ > Z\[ e�hxV C r�hxV�Z y@hxe Z C V ,q|�� � �  !� � 3\|�� �-=�>@?�� Z � ?(?Bl abZ\] C hxV CDA

� � &
� � � � � � & � | 
 ~ { � }@, �

��>@? [ ?
& � & ~��  � 
 � 
 	 � 
 ~ { � }g{x�

��>bC r >YCDA�A hx^ � ? y ��C ] >YC VbV ? [ E hxabVbybZ\[ G rshxVby C ] C hxV

& ~ � � 
 � � � &���� ~ � � 
 � � 
 ~ { � } .x�

��>@? [ ? & ��� ~ � � 
 � ��CDA ] >@? A hx^fa@] C hxV2h_i ] >b? �/Z � Cd? [ � ]th �_?BAo?Bl abZ\] C hxV A hxV�] >@? r C [�rq^ ? �  � � � � 
8Z_Vby
V@hxV + [ ? � ? rs] C V p�E hxabVbyQZ\[ G rshxVby C ] C hxVYZ\]�] >@? hxab] ? [ E hxabVbybZ\[ G��
UWV A u >@? [ C rqZ_^�rshHh_[�y C VbZ\] ?BA zb] >b?oA hx^Da@] C hxVYrqZ_V E�?�� [ C ]t] ? V�Z A

& �
�
�
��� �

�
�

 � � � �


� ~��  � 
 � �	�

� ~ � 
 	 � 
 ~ { � }_}H�

��>@? [ ?
� 
� ~ � 
 	 � �

{ � � ,
} �

~ �
��
 �
�~ � � 
 �
�

� 
� ~ rsh A � � ? �	� � 
 ~ { � } 2x�

Z\[ ? ] >@?�A u >@? [ C rqZ_^ > Z\[�e hxV C r A z�Z_Vby � 
� CfA ] >@? Z A.A hLr C Z\] ? y  
?qp_? VQy@[ ? u�hx^ G Vbhxe C Z_^ � 
 Z_Vby �FZ\[ ?
Z , C e a@] > Z_^
VOabe E�? [�Z_VbyYu�hx^DZ\[�VOabe E�? [BzL[ ?BA u ? rs] C � ? ^ G��



{ }
=�>b? rsh ?�� r CD? Vg] � 
� ~��  !� 
 � �FCDA�A hx^ � ? y ��C ] > Z hxV ?*+ y C e ? V A.C hxVbZ_^ � Z � ?(?Bl abZ\] C hxV

� � �
� � � �

,
�  !�
� � ~��  !� �(�
� �  !� � �

,
�  � � �

~ � � , � � � |



~ { � } 4x�

Z_Vby hxV ] >b?)C VQV ? [ E hxabVbyQZ\[ G zx] >@?�n � � A hx^Dab] C hxV hxV Z A u >@? [ ? h_i�[�Z_y C a A ,q|��&CfA y ? rshxe u6h A.? y C VH]th
A u >b? [ C rqZ_^ > Z\[�e hxV C r A

� 
� ~ � � 
 � � � � ���
� � �

� &���� ~ � � 
 � �	�

� ~ � 
 	 � A.C V � � � � 	 ~ { � }�1_�

=�>b?)A u Z\] C Z_^�y CDA rs[ ? ] C ,BZ\] C hxV Z_VQy ] C e ? e Z\[�r >bC V p A r >@? e ? Z\[ ? ] >@?�A Z_e ? Z A ] >b? �)Z � Cd? [ + � ]th �_?BA
?Bl abZ\] C hxV A hx^ � ? [ � �/h �-? � ? [Bz A.C Vbr ? ] >@? [ ? ^ ? � Z_VH] A hxabVby � Z � ?�> Z A e#aQr > ^fZ\[ p_? [ � Z � ? ^ ? V p ] > ] > Z_V
] >@? V ? Z\[,c ? ^Dy�c V ?�A rqZ_^ ? zL^DZ\[ p_? [ p [ C y A uQZ_r C V p Z_Vby�] C e ?�A ] ? u rqZ_V E�? a At? y � U V ] >@? ub[ ?BA.? Vg] A ].aby G z
�-? a At? Z p [ C y A.C , ? h_i | � {���� Z_VbyY] C e ?oA ] ? u h_i | �-,���� � � � �

� ��� *!� "�����
-��	��/" �/��
 �/�/�6�6�87 �
	�"�<

=�>@? [ ? Z\[ ?YAt? � ? [�Z_^ � Z GLA ]th2e hOy ? ^ ] >@? �_h_[.] ?*) p_? V ? [�Z\] C hxV ub[.hLr ?BA.A�� � pxC � ? V �_h_[.] C r C ] G y CDA ]t[ C +
E a@] C hxV�Z_Vby C ] A rsh_[.[ ?BA u�hxVby C V p � ? ^DhOr C ] G c ? ^Dy�e Z G�E�? a A.? y Z A ] >@?#C V C ] C Z_^�rshxVby C ] C hxV ~�� ].Z_VQZ � Z G
� v Z_Vg] � ? ^D^ ,�3_�_�x� � � �_h_[.] ?*) A.>@?q? ])e�hLy ? ^ � Z A/C e uQ^ ? e ? VH] ? y EOG � C ] A r >@? � ' [�Z_V AtG ~ ,�3"3 }H� ]th
[ ? ub[�hOybaQr ? �_h_[�] ?*)�p_? V ? [�Z\] C hxV ?*) u ? [ C e ? VH] A8EHG�n�C yby ? V ~ ,�39183x� i h_[ A e Z_^D^ A ]t[.h �_? [�Z\] C h A�� �xZ_e ?BA �
" Z_ybV C Z ~ ,�3"3"4x� a At? y2VHaQe ? [ C rqZ_^ A hx^Da@] C hxV A h_i�] >b? ^dh � " Z_r > VHabe E�? [ �)Z � Cd? [ + � ]th �_?BA�?Bl abZ\] C hxV A
imh_[ A e Z_^D^ A ]t[.h �_? [�Z\] C h A�� � V@h_] >@? [�e ? ] > hOy CDA ]th�ub[ ?BA rs[ CdE�? Z_V Z )LC Z_^ � ? ^DhOr C ] G ub[.h_c ^ ? 	 � ~ � � Z\] Z_V
C Vb^ ? ]qz C V Z_V Z\]t] ? e�ub])]th e hOy ? ^
] >@?#C V � ? rs] C hxV h_i �Qa C y ] > [.hxa px> ] >b? V@h�,�,B^ ? h_i�] >@?(?*) u ? [ C e ? VH].Z_^
Z\ubuQZ\[ Z\].a A ~ 0�? [., C rqrsh ? ]�Z_^ �+,�3"3"4x� �

� VoZ_^d] ? [�VQZ\] C � ? e ? ] > hLy�h_i@VHaQe ? [ C rqZ_^D^ G�p_? V ? [�Z\] C V p �_h_[.] ?*) [ C V pxA�CfA ]th�Z\ubuQ^ G Z�V@hxV + rshxV At? [��\Z\] C � ?
imh_[�r ? y C [ ? rs].^ GYC V ] >@?�?Bl abZ\] C hxV A h_i e�h_] C hxV � ��? � Cd?�� ] >bCDA Z A Z � p_? V ? [ C r � �_h_[.] ?*) [ C V p p_? V ? [�Z +
]th_[Bz C VQy ? u ? Vby ? VH]�h_i,Z_V G uQZ\[.] C rqab^DZ\[ p_? hxe ? ]t[ G z E a@]�V@h_] ? ] > Z\] C V ] >@? ^DZ E h_[�Z\]th_[ G z A abr > Z imh_[�r ?
rshxab^Dy C V ub[ C VQr C uQ^ ? E6? p_? V ? [ Z\] ? y EOGSC e�u�h A.C V p rqa@[.[ ? VH] A C V ] >b? �Qa C y ��C ] > Z�e Z p V ? ] C r�c ? ^Dy �
=�>bCfA e ? ] > hOy > Z A ub[ ? � C hxa A ^ G�E�?q? V a A.? y�z�imh_[ C e�uQab^ A.C � ? imh_[�r ?BA z C V h_[�y ? [�]th p_? V ? [�Z\] ? �_h_[.] ?*)
[ C V pxA ��C ] > r ? [.].Z C V y ?BA.C [ ? y ub[.h_u ? [.] CD?BA ~ " r v h_[�e Z_r � � v [ Z_V ? ,�3918. z � � ? Z\[ C V p_? V�z v [.hxaQr > �
�)Z_Vbyb^ ? [ ,�3"3"2x� z =�>bCDA�CDA ] >@? e ? ] > hOy Z_y@h_ub] ? y C V�] >@? ub[ ?BAt? VH] A ].aby G�� =�>@? A Z_e ? e ? ] > hLy � Z A
a At? y EHG "�h >QAt? V C z k Z_V�� v hx^dhxV C a A ~ {\|_| , � ]th A ].aby G �_h_[.] ?*) [ C V p u C Vbr > + h � �



{"2
��������� 
 �%������� ��� � � �	� & � ������
 ��� �
� ��� � ��� �$� ��� 
 � � � ����&������ & � % � #  �� � ��
 �
=�>@?�E hLy G i h_[ r ?)CDA Z_^ Cdp V ? y ��C ] > ] >b? Z )@C Z_^QrshOh_[�y C VQZ\] ? h_i
Z(r G ^ C Vbyb[ C rqZ_^ + u�hx^DZ\[�rshOh_[�y C VbZ\] ?)AtGLA ] ? e
~  


� � Z_VQy > Z A ] >@? imh_[�e �

� � ~ � 
  
 � � ����� ~ � ��� ~  � 
 ~ � � 
 ~ { � }g�x�

��>@? [ ? � CDA Z_V Z_e�uQ^ C ].aby ? rshxV A ].Z_VH] ��C ] > abV C ] A h_i r C [�rqaQ^DZ\] C hxV�z
Z_Vby���z � Z\[ ? i abVbrs] C hxV A0��C ] >
abV C ] A h_i C V � ? [ At? ] C e ? Z_Vby C V � ? [ At? ^ ? V p ] > z@[ ?BA u ? rs] C � ? ^ G zbZ_Vby 
 CDA V@hxVQy C e ? V A�C hxVbZ_^ imabVQrs] C hxV �

`@h_[/] >@? ] ? e�u�h_[�Z_^�uQ[.h_cQ^ ? z �-? a At? Z�[ ?qp ab^DZ\[ C , ? y A ] ? u�i abVbrs] C hxV imh_[�� �

� ~ � � �
�

,
{ )�� ].Z_V > ��� � ~ � � � � ��� � ].Z_V > ��� � ~ � � � � � )������



~ { � } 3x�

��>@? [ ? ) CDA ] >@? yba@[�Z\] C hxV h_i�] >@? imh_[�r ? Z_VQy � � CfA Z ] C e ?�A rqZ_^ ? ��>bC r > rshxVg]t[.hx^ A ] >b? A e hHh_] > V ?BA.A
C V2].a@[�V C V p hxV Z_Vby h � ] >@? i h_[ r ?�� � >@? V � � CDA ]thOh�^DZ\[ p_? z
Z A ]t[.hxV p y C u6hx^fZ\[/Z_rshxa A ] C r � Z � ?(��C ^D^
E�?�p_? V ? [�Z\] ? y Z_Vby�rshxVH].Z_e C VbZ\] ? ] >@? Z_rshxa A ] C r�c ? ^Dy h_i8] >@? �_h_[�] ?*) [ C V p-�	��?#> Z � ?(?*) u ? [ C e ? VH] ? y
��C ] > y C ��? [ ? VH] �\Z_^Da ?BA h_i � � z�Z_Vby ] >@? [ ?BA ab^D] A ub[ ?BA.? Vg] ? y E�? ^dh � a At? � � � | � } ��� � ��z ��>b? [ ? �!CDA
] >@? [ Z_y C Z_^ ?*) ] ? VH]�h_i8] >@? imh_[�r C V p [ ?qpxC hxV �

=�>b? i abVbrs] C hxV A�� Z_Vby 
 rshxVg]t[.hx^
] >@?oA uQZ\] C Z_^ �\Z\[ C Z\] C hxV h_i ] >@? �bh � p_? V ? [�Z\] ? y EHG ] >@? imh_[�r ?��
`@h_[/] >@? [�Z_y C Z_^�y CDA ]t[ CDE a@] C hxV�z � ? a At? �


 ~ � � �
,
{ ? [.i r �! � � �

�
� � �



~ { �/2\|g�

��>@? [ ? � CfA Z)V@hxVby C e ? V A.C hxVbZ_^xrshxV A ].Z_VH]�y CDA rqa A.At? y E6? ^Dh �2�j=�>bCDA Z A e�hHh_] >b? y��W]th_u + > Z\] � imaQVbrs] C hxV �
� � CDA Z_VbZ_^dh p hxa A ]th�] >@?�E hxaQVbybZ\[ G ^DZ G_? [ ] >bC r � V ?BA�A Z\] ] >@?�?*)LC ]-h_ij] >@? V@h�,�,B^ ?�C V ?*) u ? [ C e ? Vg] A�� U ]
rshxVH]t[.hx^ A ] >@?�A.>@? Z\[ ^DZ G_? [F] >bC r � V ?BA.A h_i
] >@? [ ?BA ab^D] C V p �bh � zL] >@? [ ? imh_[ ? ] >@? ] >QC r � V ?BA.A h_i
] >@? �_h_[.] ?*)
[ C V p rsh_[ ?�� `@h_[/] >@? Z )LC Z_^
y CDA ]t[ CdE a@] C hxV
z �-? Z p Z C V�a A.? Z�[ ?qp ab^DZ\[ C , ? yYy ? ^d].Z�i abVbrs] C hxV �

� ~  � �  �� �  � � �#"%$'&( &�) � 
 ~ { �/2�, �

��>@? [ ? � � rshxVH]t[.hx^ A ] >b? Z )@C Z_^ ?*) ] ? Vg]�h � ? [ ��>bC r > ] >@? i h_[ r ?�CfA)A e ? Z\[ ? y �(=�>@? Z )LC Z_^�z6[ Z_y C Z_^8Z_Vby
] ? e�u�h_[�Z_^�uQ[.h_cQ^ ? h_ij] >@? imh_[�r C V p i abVbrs] C hxV CfA A.> h � V C V c p a@[ ?({ �/. �

� C ] > Z A�> h_[.] i h_[�r C V p yQa@[�Z\] C hxV�z8] >@? Z , C e a@] > Z_^ �_h_[.] C r C ] G c ? ^fy p_? V ? [ Z\] ? y EHG ] >b? imh_[�r ?YCDA



{"4
pxC � ? V�zQ]th ^ ? Z_y C V p h_[ y ? [ ~ ?�� p-� z � Z � e Z_V ,�3"3_{x� z EOG �

��� ~  


� � � �

� � � ~  


� �� �

� ~ { �/2_{x�

=�> a A imh_[(Z_V C e�uQab^ A�C � ? imh_[�r ? zj] >@? �_h_[.] C r C ] G c ? ^Dy CfA Z_V Z\ubub[�h )@C e Z\] ? ^ G $ Z_a A.A�C Z_V�y CDA ]t[ CdE a@] C hxV
~ imh_[ � ��� �(� �

��� � � �� � � � � � �#" � $������( � ) � � $'&( & ) � � 
 ~ { �/2".x�

��>bC r > CDA ] >@? [ Z\] C hxVbZ_^ ? imh_[ ] >@? A u ? r C c r imabVQrs] C hxVbZ_^�y ? u ? Vby ? Vbr ? r > h At? V5imh_[ 
 Z_VQy ��pxC � ? V
Z E h � ?�� ��?BCdp Z_Vby�� $ > Z\[ CdE ~ ,�3"391_��A�> h �-? y�] > Z\] �_h_[.] ?*) [ C V pxAFp_? V ? [�Z\] ? y EHG Z�u CfA ]thxV�� r G ^ C Vby ? [
Z\[.[�Z_V p_? e ? Vg] Z_^ A h�u�h A.At?BA.A Z_V Z\ubuQ[.h )@C e Z\] ? ^ G $ Z_a A.A�C Z_V �_h_[.] C r C ] G y CfA ]t[ CdE ab] C hxV C VS] >@?BC [ rsh_[ ?��
�/h_] ? ] > Z\] ] >@? rshxV A ].Z_Vg] imZ_rs]th_[ � � ,�� {"2"4 } . � � � CDA a A.? y A h�] > Z\] ] >@? e Z )LC e#abe ].Z_V p_? VH] C Z_^
� ? ^dhLr C ] G C V�] >@? rsh_[ ?�CDA ^dhOrqZ\] ? y Z\] � � �	� � � ��>@? V � � � � � � C ] > V@hxV C e�u ab^ A.C � ? imh_[�r ? z�] >@?
? ^dhxV p Z\] ? y �_h_[.] ?*) ^DZ G_? [ ��C ^D^�^DZ\] ? [�[.hx^D^�abu C VH]th Z ] >bC r �_? [ �_h_[.] ?*) [ C V p zjZ_Vby C ] A ub[.h_u ? [.] Cd?BA Z\[ ?
C Vby ? u ? VQy ? Vg]-h_i � � Z_Vby � � �

= ho[ ? ^DZ\] ? ] >b? uQZ\[�Z_e ? ] ? [ A C V �_h_[.] ?*) [ C V p/p_? V ? [ Z\] C hxV ��C ] > Z(V@hxV + rshxV At? [ � Z\] C � ? i h_[�r ? Z_VQy�] >@?
r G ^ C Vby ? [ + u CDA ]thxV�e ? r > Z_V CfA eYz � ? rqZ_V�rqZ_^Drqab^fZ\] ? ] >@?�?Bl a C �\Z_^ ? VH] � � � VHaQe E�? [�im[.hxe ] >@? imh_[�r C V p
��C ] >YA u ? r C cQr�Z_e�uQ^ C ].aQy ? � Z_Vby�ybab[�Z\] C hxV ) ��=�>b? ]th_].Z_^ C e�u ab^ At?)p_? V ? [�Z\] ? y EHG ] >@? imh_[�r C V p�CfA

��� � 

� � ~ � � � � � � � � ~  



� � � � � ~ { �/2 }H�
� � ~  



� �oCDA C Vg] ?qp [ Z\] ? y ��C ] >bC V�] >@? �_hx^Dabe ? ��>@? [ ? ] >@? i h_[�r ? CDA Z\ubuQ^ Cd? y � 1�V�] >@? h_] >@? [ > Z_Vby�z
] >@? ]th_].Z_^ C e�u ab^ At? ub[.hLybabr ? y EOG uQa A.>QC V p Z A ^Da p h_i�� a C y C V�Z r G ^ C Vby ? [ ��C ] > u CDA ]thxV � ? ^DhOr C ] G 	 

yba@[ C V p ] C e ? )&CDA z

��� � � � � 	�
 � � � � � � � )



~ { �/2"2x�

��>@? [ ? � CDA ] >b? [�Z_y C a A h_i/] >@? r G ^ C Vby ? [Bz 	 
 � � � ) � X,^Da p_pxC V p � l � ~ { � }g�x� Z_Vby ~ { �/2 }H��C VH]th
�,l � ~ { �/2"2x� z � ? h E ].Z C V

�
� � �

{�� �
) !����
{�� �

�
� � � ~  � 
 ~ � � � � 
 ~ { �/2"4x�

��>@? [ ? )�
�� ��� 
� � ~ � � � � ��=�>@?�?Bl a C �\Z_^ ? VH] u CDA ]thxV � ? ^DhOr C ] G 	 
 CDA pxC � ? V EHG



{91

r

H
(r

)

x

G
(x

)

t

F
(t

)

impulsive

non-impulsive

` Cdp a@[ ?({ �/. � `@h_[�r C V p imabVQrs] C hxV�z@Z � Z )@C Z_^�ub[.h_c ^ ? 
 E6� [�Z_y C Z_^�uQ[.h_cQ^ ? 
@r � ] ? e�u�h_[�Z_^
ub[.h_cQ^ ?��

	 
 � �
) 
�� �

,
�

�
� � � ~  � 
 ~ � � � � � ~ { �/291_�

� C ] > ] >b? A Z_e ? i h_[ r C V p ub[�h_cQ^ ? � ~  � Z_Vby 
 ~ � � z8] >@? u CDA ]thxV � ? ^DhOr C ] G � Z\[ Cd?BA ^ C V ? Z\[�^ G ��C ] >
 �;Z_Vby ] >@?o?Bl a C �\Z_^ ? VH]�� � � CDA y ? ] ? [�e C V ? y EOG ) 
��  � �

UWV ��> Z\])i hx^D^Dh ��A z �-? r > Z\[�Z_rs] ? [ C , ? ] >b? [ C V p EOG C ] A ub[.h_u ? [.] CD?BA a@u�hxV2rshxe�uQ^ ? ] C hxV h_i,] >b? imh_[ +
e Z\] C hxV A ].Z p_?�� =�>@? [ ? Z\[ ? imhxa@[�V@hxVQy C e ? V A�C hxVbZ_^bu Z\[�Z_e ? ] ? [ A ] > Z\]�rshxVH]t[.hx^�] >b? imh_[�e ? y [ C V p � ] >@?
[�Z\] C h h_i,rsh_[ ? ]th [ C V p [�Z_y C a A z � � � 
�] >@? r C [�rqab^DZ\] C hxV h_i�] >b? imh_[�e ? y �_h_[.] ?*) [ C V p z � ) � � � z ��>bC r >
rqZ_V E�? e Z\ubu ? y ]th Z A u ? r C cQr � � � C V ] >@? r G ^ C Vby ? [ � u CDA ]thxV e ? r > Z_V CDA e 
6] >@? r C [�rqab^DZ\] C hxV +�E Z At? y
k�?qG V@hx^Dy A VHabe E�? [Bz � � � ~ ��>@? [ ? � CDA ] >@? rshxV A ].Z_Vg] �OC V ? e Z\] C r � CDA rsh A.C ] G@� z Z_Vby�Z " Z_r > VHaQe E�? [Bz
imh_[ ?*) Z_e�uQ^ ? � � � � � � `@h_[�rshxV � ? V Cd? Vbr ? z � ? y ? cQV ? Z V@hxe C VbZ_^�]t[ Z_V A ^DZ\] C hxV " Z_r > VHaQe E�? [ �
] > Z\] CDA-E Z A.? y hxV ] >b?)?BA ] C e Z\] ? yYZ � ? [ Z p_? ]t[�Z_V A ^DZ\] C hxV A u ?q? y h_i ] >@? [ C V p-�
� C ] > ] >@? r > h At? V imh_[�r +
C V p uQZ\[�Z_e ? ] ? [ A C V ] >@? rqa@[.[ ? VH] A ].aby CD?BA zH] >b? rsh_[�[ ?BA u�hxVby C V p#A ]t[.h �_? ^ ? V p ] >YCDA Z E hxa@] � � � � ,��/2 z
Z_Vby ] >@? V@hxe C VbZ_^�]t[�Z_V A ^DZ\] C hxVbZ_^ " Z_r > VOabe E�? [�h_i�] >b? �_h_[.] ?*) [ C V p CDA �\Z\[ Cd? yYim[.hxe | �-,s} ]th | � {_� �
1�Vbr ? imh_[�e ? y�zL] >@? ^DZ_e C VbZ\[ �_h_[.] ?*) [ C V p�> Z A Z_V C V C ] C Z_^ k�?qG V@hx^fy A VHabe E�? [ � � � ] > Z\] �\Z\[ Cd?BA im[.hxe
,B{"4\| ]th } 2\|_| z�Z_Vby Z rsh_[ ? ] >QC r � V ?BA.A Z\[.hxabVby � � � � | �/. }-� � Vb^ ?BA.A h_] >@? [ ��CDAt? V@h_] ? y
z l abZ_VH] C ] Cd?BA
Z\[ ? e Z_y ? V@hxVQy C e ? V A�C hxVbZ_^ ��C ] > r C [�rqab^DZ\] C hxV � Z_Vby �_h_[.] ?*) [ C V p [�Z_y C a A�� � `@h_[ ?*) Z_e�uQ^ ? zj] >@?
V@hxVby C e ? V A.C hxVbZ_^Q] C e ?oCDA y ? cQV ? y�Z A �� � ��� � ��� �

��������� � � � � � # � 
����(� � �'� ����� ! � ��� ��� # �	� � � ��% ��� 
 �%�
UWV(] >@? ub[ ?BA.? Vg] A ].aby G zxZ , C e#a@] > Z_^ C V A ].Z EQC ^ C ] G�� Z A8?*) r C ] ? y EHG Z_yby C V p Z , C e#ab] > Z_^gu ? [.].ab[ E Z\] C hxV A ]th
] >@?,A uQZ\] C Z_^xy CfA ]t[ CdE ab] C hxV�h_iL] >@? i h_[�r C V p imaQVbrs] C hxV � ��? C e�u�h At? y�Z�[�Z_Vby@hxe [ Z_y C Z_^_y CDA uQ^DZ_r ? e ? VH]�hxV
] >@? ]th_[.h C yQZ_^Q[�Z_y C a A h_i ] >@? [ C V p � � ~ 	 � � � � � , � � ~ 	 ��� � U ] A.> hxab^Dy E�? V@h_] ? y ] > Z\]F] >@? y CDA ].a@[ E Z_Vbr ?
c ? ^Dy � Z A y C � ? [ p_? Vbr ? im[ ?q?(C V h_[ y ? [�]th e C V C e C , ? ] >@?oA hxaQVby p_? V ? [�Z\] ? y EHG ] >@? imh_[�r ?��



{_�

�
��

�
����
��
�
�� �
� 	

50 100 150 200
10-7

10-6

10-5

10-4

10-3

10-2

∆t


�

` Cdp a@[ ? { � } ��= ? e�u�h_[�Z_^ ? �_hx^Da@] C hxV h_i�].a@[ E aQ^ ? Vg] ? V ? [ p_G i h_[�y C ��? [ ? VH] C V C ] C Z_^�y CDA ].ab[ E Z_Vbr ? z A rqZ_^ ? y
��C ] > e ? Z_V �OC V ? ] C r ? V ? [ p_G�� � � ~ ��| � |92 z ~ ��| � |x{ z ~ �)| � | , � `@h_[ rqZ A.?
. z 2 z 4YC V
= Z E ^ ? . �-,

� >@? V � CDA ]thHh ^DZ\[ p_? z6V@hxVb^ C V ? Z\[ ? �6? rs] A Z\ubu ? Z\[�[ Cdpx> ]/Z\i ] ? [ �_h_[.] ?*) [ C V p i h_[ e Z\] C hxV � UWV ` Cdp +
a@[ ?�{ � } �-? u ^dh_]�] >@?#? �_hx^Da@] C hxV h_i�].a@[ E ab^ ? VH] �OC V ? ] C r ? V ? [ p_G z A rqZ_^ ? y �/C ] > e ? Z_V �LC V ? ] C r ? V ? [ p_G��
��? imhxabVby ] > Z\] ��>@? V � CDA ^ ?BA.A ] > Z_V | � |x{ zb] >@?)p [.h � ] > [�Z\] ? h_i ] >@? ^ C V ? Z\[ C V A ].Z EQC ^ C ] G�CDA-C Vby ? u ? V +
y ? VH]oh_iF] >@? u ? [.].a@[ E Z\] C hxV�^ ? � ? ^ zw] >@? y C��6? [ ? VQr ? C V C V C ] C Z_^ju ? [�].a@[ E Z\] C hxV ^ ? � ? ^ A hxVb^ G ^ ? Z_y A ]th Z
] C e ?�A.>bC i ] C V ] >@?�A Z\].a@[ Z\] C hxV h_i ].a@[ E ab^ ? Vg] ? V ? [ p_G�� UWV ] >@?�A.C e ab^DZ\] C hxV A ub[ ?BAt? Vg] ? y E�? ^dh � z �-? a At?
� � | � | , �

UWV ] >@? uQ[ ?BAt? VH]jVOabe ? [ C rqZ_^ A ].aQy Cd?BA z �-? Z_yby ? y Z)abV C i h_[�e �bh � �/C ] >#A u ?q? y � z C V(] >b? y C [ ? rs] C hxV
h_ubu�h A.C ] ? ]th�] >@? �_h_[.] ?*) [ C V p ]t[�Z_V A ^DZ\] C hxVo] > Z\] � Z Aw?BA ] C e Z\] ? y Z A ] >@? Z � ? [�Z p_? ]t[�Z_V A ^DZ\] C hxV A u ?q? yoh_i
] >@? [ C V p-� U V ] >bCDA � Z G ] >b? �_h_[.] ?*) A ]t[ abrs].a@[ ? � Z A ~ Z\ubub[.h )LC e Z\] ? ^ G@� r ? Vg] ? [ ? y C V�] >b? rshxe�uQab].Z\] C hxV
y@hxe Z C V �

� ��� � 
 ��
������,� 	��������,��� ")�6
-��	.�/"

= h C e�uQ^ ? e ? Vg]8] >@? VHabe ? [ C rqZ_^@e ? ] > hLy�hxV y CDA ]t[ CdE a@] ? y�e ? e�h_[ G e Z_r >QC V ?BA z " X�U ~ " ?BA.A Z p_? XjZ A�A +
C V p UWVg] ? [.i Z_r ? �4� Z A a At? y2]th�Z_rqrshxe�uQ^ CfA.> rshxe e#abV C rqZ\] C hxV E�? ] �-?q? V C Vby C � C yQabZ_^�ub[.hLr ?BA.A h_[ A��o=�>@?
rshxe�uQab].Z\] C hxVbZ_^jy@hxe Z C V � Z A y ? rshxe�u�h At? y Z_^dhxV p ] >@? Z )@C Z_^ y C [ ? rs] C hxV Z_Vby�] >@? Z , C e a@] > Z_^jy C [ ? r +
] C hxV � � u ? r C cQrqZ_^D^ G z ��C ] >  
 uQ[.hOr ?BA�A h_[ A z@] >@? imab^f^� � �  � �  ���y@hxe Z C V � Z A cb[ A ]�y ? rshxe�u�h At? y



{"3
C VH]th  
 uQZ\[.] A h_i  � �  � �  �� �  
 z,Z_VQy ] >b? Z )@C Z_^FZ_VbyS[�Z_y C Z_^-y ? [ C �\Z\] C � ?BA � ? [ ? rshxe�u a@] ? y
hxV ? Z_r > ub[.hLr ?BA.A h_[ A.C e ab^d].Z_V ? hxa A ^ G 
/] >b? V ] >@? imab^f^/y@hxe Z C V � Z A y ? rshxe u6h A.? y C Vg]th  
 u Z\[.] A
h_i  � �  
 �  � �  �� ]th�rqZ_^Drqab^DZ\] ? Z , C e a@] > Z_^Fy ? [ C � Z\] C � ?BA���= [�Z_V A u�h A.C V p E6? ] � ?q? V ] >b?BAt? ] � h
y ? rshxe�u�h A.C ] C hxV A ].Z �_? u ^DZ_r ? ] ��C r ? u ? [ k abV p_?*+ ' a@]t].Z A a E + A ] ? u �

� ��� *!�
	�� ���/" �)����<�� "����

UWV�] >@? ub[ ?BAt? VH] A ].aby G zx] >b?F>QCdpx>@?BA ] k�?qG V@hx^Dy A VOabe E�? [ CfA � � � � � � � } 2\|_| �,=�>@?-?Bl aQZ\] C hxV A �-? [ ?
y CDA rs[ ? ] C , ? y ��C ] > Z A e Z_V G Z Ao{ }x| � ,B{\| � ,B{_� e ?BA.> u�h C VH] A�C V2] >@? Z )@C Z_^ ~  � z [ Z_y C Z_^ ~ � � z Z_Vby
Z , C e a@] > Z_^ ~ 	 � y C [ ? rs] C hxV A z
[ ?BA u ? rs] C � ? ^ G��Y=�>@?�p [ C y A uQZ_r C V p�CDA �	 	 � C V�] >@? �_h_[.] ?*) [ C V p [ ?qpxC hxV�z
Z_Vby ] >@? ] C e ?�A ] ? u CDAF| � | ,B{���� � � ��>@? [ ? � � CDA ] >@?�A hxabVQy A u ?q? y � ��? rshxe�u Z\[ ? y ] >@? VHabe ? [ C rqZ_^
[ ?BA aQ^d] A h_i ] >@? c V ?#p [ C y ��C ] > Z [ ? ybaQr ? y p [ C y A.C , ? h_i ,�4\| � �\| � 4 } zwZ_Vby uQ^Dh_] A)C V�` CDp a@[ ? { �/2 �
k�?BA ab^d] A i [.hxe ] � h p [ C ySZ\[ ?YC y ? VH] C rqZ_^ ?*) r ? uQ]�Z\]�] C e ? �� � .\|x{ z �/>@? V ] >b? �_h_[.] ?*) [ C V p e�h � ?BA
]th ] >@? A ]t[ ? ].r >@? y p [ C y�z Z_Vby ] >@? p [ C y A uQZ_r C V p ��C ] > ] >@? [ ? yQabr ? y p [ C y A.C , ?#E�? rshxe ? ]thHhY^DZ\[ p_? ]th
[ ?BA hx^ � ? ] >@? cQV ?/A rqZ_^ ?BA�� U ] A.> h ��A ] > Z\] Z\]-] >QCDA k�?qG Vbhx^Dy A VHabe E�? [Bzg] >b? ]t[�Z_V A.C ] C hxV Z_Vby ].a@[ E aQ^ ? Vg]
A ].Z p_?BA h_iw] >b? �_h_[.] ?*) [ C V p Z\[ ? � ? ^D^
[ ?BA hx^ � ? yYhxV�] >@?#{ }x| � ,B{\| � ,B{_� e ?BA�> �



.\|

-4 -2 0 2

-2

0

2

-4 -2 0 2

-2

0

2

-4 -2 0 2

-2

0

2

-4 -2 0 2

-2

0

2

-4 -2 0 2

-2

0

2

-4 -2 0 2

-2

0

2

-6 -4 -2 0

-2

0

2

-6 -4 -2 0

-2

0

2

~ Z �

~ E6�

~ r �

~ y �

` Cdp a@[ ? { �/2 � n)? V A.C ] G rshxVg]thxa@[ � � � � �/C ] >�p [ C y A({ }x| � ,B{\| � ,B{_� ~ ^ ? i ] � Z_Vby ,�4\| � �\| � 4 }
~ [ Cdpx> ] � z�Z_Vby ��C ] > {\| ? � ? VQ^ GYA uQZ_r ? y2rshxVg]thxa@[�^ ? � ? ^ A�� ~ Z � �� � } . � { z�e C V � �

�
| � {91 z6e Z ) � � | � |94 


~ E6� �� � ,�.\| z6e C V � �
�
| �-,�. z e Z ) � � | � |x{ 
 ~ r � �� � {�,�4 z�e C V � �

�
| �-,q| z6e Z ) � � | � | , 
 ~ y � �� � .\|x{ z

e C V � �
�
| � |92 z e Z ) � � | � | , �



.�,

� �������	��
 �


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

� � ��� � 	�
�� � � 
 � ���

UWV ] >bCfA r > Z\ub] ? [Bz �-?)?*) Z_e C V ? [ ?BA aQ^d] A imh_[-] >@? V ? Z\[ c ? ^Dy ~ >HG y@[.hLy G VQZ_e C r c ? ^fy �8? �_hx^Dab] C hxV yQa@[ C V p
C V A ].Z EQC ^ C ] G z8]t[�Z_V A.C ] C hxV Z_VbyS].a@[ E ab^ ? VH]#y ? rqZ G�� � hxe ? abV@[ ?BA hx^ � ? y CDA�A a ?BA [ ? ^DZ\] ? yS]th�] >@? �_h_[.] ?*)
[ C V p C V A ].Z EQC ^ C ] G Z_VQy5]t[�Z_V A.C ] C hxV Z\[ ? y CDA rqa A�At? y � n a@[ C V p ] >@? imaQ^D^ G ].a@[ E aQ^ ? Vg] A ].Z p_? z)y ? ].Z C ^ ? y
C V@imh_[�e Z\] C hxV hxV�] >@? e ? Z_V �bh � Z_VbyY].ab[ E ab^ ? VH] A ].Z\] CDA ] C r A�CDA uQ[ ?BAt? VH] ? y � =�>b? uQZ\[�Z_e ? ] ? [ A i h_[)Z_^D^
] >@? rqZ At?BA rshxV A�C y ? [ ? y Z\[ ?�pxC � ? V C V = Z E ^ ? . �-, �#=�>@? rqZ At?BA0��C ] >2A e Z_^f^ ? [�y@hxe Z C V 4�� � .�� Z\[ ?
a At? y ]th A ].aby G ] >@? �_h_[.] ?*) [ C V p C V A ].Z EQC ^ C ] G Z_Vby ]t[�Z_V A.C ] C hxV�z ��>b? [ ? Z A rqZ A.?BA4�/C ] > ^fZ\[ p_? [)ybhxe Z C V
rqZ_^Drqab^fZ\] ?oE h_] > V ? Z\[�c ? ^fyYZ_Vby imZ\[/c ? ^Dy �

� ��� � ���/	.��� ����9 ���#"��/����% "(��� 3 ���

1�a@[�r > h C r ? h_i k�?qG V@hx^Dy A VHaQe E�? [ CfA y C rs].Z\] ? y EOG [ ?Bl a C [ C V p Z >bCdpx> ? V@hxa px> � Z_^Da ? ]th2ub[.hLybabr ?
Z ].a@[ E ab^ ? VH]#[ C V p z E a@] A a � r Cd? VH].^ G ^dh � ]th �_?q? u5rshxe�u a@].Z\] C hxVbZ_^F[�aQV ] C e ?BA [ ? Z A hxVQZ E ^ G A�> h_[.] �
� Z � e Z_V ~ ,�391\�x�(> Z A�A.> h � ? y ] > Z\]o] >@? �_h_[�] ?*) [ C V pYC V A ].Z EQC ^ C ] G�CDA y ? u ? Vby ? VH]�hxV�] >@? k�?qG Vbhx^Dy A
VOabe E�? [ �	� >@? VY] >b?(k�?qG V@hx^Dy A VOabe E�? [ CDA�A a � r Cd? Vg].^ G A e Z_^f^ zL] >@? �_h_[.] ?*) [ C V p ��C ^D^6[ ? e Z C VY^DZ_e +
C VbZ\[ ~ n)C yby ? V ,�39183x� � X�[ ? � C hxa A/A ].aby Cd?BA ~ " Z ) � h_[�] >gG ,�391\{ z n�C yby ? V ,�39183 z k h At? V@i ? ^Dy�z k Z_e E hLy
� $ > Z\[ CdE ,�3"3_�x�(> Z � ?YA.> h � V�] > Z\] ] >@? ^ C e C ] C V p � � imh_[(] >b? �_h_[.] ?*) [ C V p C V A ].Z EQC ^ C ] G2CDA(C V ] >@?
[�Z_V p_? h_i ,q|_|_| ]th ,B�\|_| zwy ? u ? Vby C V p hxV2] >@? imh_[�e Z\] C hxV2rshxVQy C ] C hxV A�� `@h_[(abV A ].Z E ^ ? �_h_[.] ?*) [ C V pxA z
� > Z\[ C �5? ]�Z_^ � ~ ,�3"3 }H� imhxabVby Z � CDA rshxa A rsh_[.[ ? rs] C hxV imZ_rs]th_[ i h_[�] >@? p [.h � ] > [�Z\] ? z ,

� � ~ � � � � � z
��>@? [ ? � CDA ] >b? rsh_[ ? ] >bC r � V ?BA.A��S=�> a A ��>@? V � � CDA ^dh �-? [ ] > Z_V Z rs[ C ] C rqZ_^ � Z_^Da ? z�] >@? p [.h � ] >
[�Z\] ?�E�? rshxe ?BA V ?qp Z\] C � ? Z_Vby ] >@? [ C V p ��C ^D^ [ ? e Z C V ^DZ_e C VbZ\[ � � C VQr ? ] >@? rs[ C ] C rqZ_^ � � y ? u ? Vby A hxV
imh_[�e Z\] C hxV rshxVby C ] C hxV A z �-?)?*) Z_e C V ? [ ?BA ab^d] A i h_[ k�?qG V@hx^Dy A VOabe E�? [ � � � � � � � ,B{"4\| z {_�_�\| Z_Vby



._{
v Z At? � � � � �  � �  � �  �� � � � � �  ! #�$
, ,B{"4\| | �-,s} | � | , {\|x� � ,q| , � ,B{_� 4�� � .�� ,
{ {_�_�\| | �-,s} | � | , {\|x� � ,q| , � ,B{_� 4�� � .�� ,
. } 2\|_| | �-,s} | � | , {\|x� � ,q| , � ,B{_� 4�� � .�� ,
}�� } 2\|_| | �-,s} | � | , {\|x� � ,q| , � ._{ 4�� � .�� ,
2 } 2\|_| | �-,s} | � |x{ {\|x� � ,q| , � ,B{_� 4�� � .�� ,
4 } 2\|_| | �-,s} | � |92 {\|x� � ,q| , � ,B{_� 4�� � .�� ,
1 } 2\|_| | �-,s} | � | , {_�_� � ,s} 2 � ,B{_� }x|�� � {\|�� 2
� } 2\|_| | � {_� | � | , { }x| � ,B{�, � ,B{_� { } � � ,B{�� ,�2
3 } 2\|_| | � {_� | � | , ,�4\| � ��, � 4 } { } � � ,B{�� ,
,q| } 2\|_| | � {_� | � | , }g�\| � ,�4�, � ,B{_� 2\|�� � ,�4�� ,
� z@hxVb^ G � � ��CfA ?*) r C ] ? y�zbZ_Vby�rshxe�u a@].Z\] C hxVbZ_^
ybhxe Z C V CDA � � } C VYZ , C e a@] > Z_^
y C [ ? rs] C hxV �

= Z E ^ ? . �-,�� X8Z\[�Z_e ? ] ? [ A imh_[�rshxe�uQa@].Z\] C hxV A��

} 2\|_| � ` Cdp a@[ ?K. �-, A.> h ��A ] >b? ? �_hx^Dab] C hxVSh_i �OC V ? ] C r ? V ? [ p_G Z A.A hLr C Z\] ? y ��C ] > Z , C e a@] > Z_^-e�hLy ?BA
, z { z } z � Z_Vby ,�4 z A rqZ_^ ? y ��C ] > ]th_].Z_^ C V C ] C Z_^ �OC V ? ] C r ? V ? [ p_G�� � h_i�] >@? imh_[�e ? y �_h_[�] ?*) [ C V p z
imh_[ ? Z_r > rqZ At?��Y=�>@? �OC V ? ] C r ? V ? [ p_G ^ ? � ? ^ A [ ? Z_r > ,q| � � Z\im] ? [ �� � }x| z ��>@? V ] >@? �_h_[.] ?*) [ C V p�CDA
imh_[�e ? y � �� CDA y ? c V ? y EOG � � � � � ��=�>@?/? V ? [ p_G ] >@? V ? �_hx^ � ?BA Z\] y C ��? [ ? Vg]-[�Z\] ?BA�� `bh_[�rqZ At? , zb^dh �-? [
e�hLy ?BA [ ? e Z C V Z\]-] >bCDA ^ ? � ? ^ z ��>bC ^ ?�>bCdpx>@? [-e�hOy ?BA y ? rqZ G [�Z\u C yQ^ G zgZ_Vby ] >@? [ C V p [ ? e Z C V A ^fZ_e C VbZ\[
] > [.hxa px> hxa@]�] >@?YA.C e ab^DZ\] C hxV � � ] � � � {_�_�\| Z_Vby } 2\|_| z ] >b? ? V ? [ p_G p [.h ��A Z_Vby A Z\].ab[�Z\] ?BA Z\]
Z ^ ? � ? ^ Z\[.hxaQVby ,q| ��� z8Z_Vby�] >b? [ C V pxAop h aQV A ].Z E ^ ? Z_Vby�]t[�Z_V A.C ] C hxV�]th2].a@[ E ab^ ? Vbr ?�� =�>@? >QCdpx>@? [
k�?qG V@hx^Dy A VHabe E�? [ [ ? Z_r >b?BA/A Z\].ab[�Z\] C hxV C V A�> h_[.] ? [�] C e ?��	��? a At? � � � } 2\|_| imh_[�] >@? [ ?BA ] h_i8] >@?
A ].aby G��
� ?*) ] �-? ub[ ?BA.? Vg]�] >@?�? �_hx^Da@] C hxV h_i ]th_].Z_^�r C [�rqab^DZ\] C hxV imh_[orqZ At? � � v C [�rqab^DZ\] C hxV CDA rqZ_^DrqaQ^DZ\] ? y

im[.hxe ^ C V ?(C Vg] ?qp [�Z_^jh_i,Z )@C Z_^ � ? ^dhLr C ] G Z_^dhxV p ] >@? r ? VH] ? [�^ C V ?��)=�> [ ?q? y C �6? [ ? Vg])[ ? Z_^ C ,BZ\] C hxV A z�Z_^dhxV p
��C ] > ] >@? Z � ? [�Z p_? h_ib] >@?-? Vg] C [ ? ? V A.? e E ^ ? z\Z\[ ?FA�> h � V C V ` Cdp a@[ ? . � { ��=�>@?-? �_hx^Da@] C hxV#h_ib] >@? �_h_[.] ?*)
[ C V p rqZ_V E�? [.hxa px> ^ G At? uQZ\[ Z\] ? y C Vg]th }YA ].Z p_?BA���n a@[ C V p A ].Z p_? U z�] >@? �_h_[.] ?*) [ C V p CDA i h_[ e ? y EHG
Z\ubuQ^ C rqZ\] C hxV h_io] >b? V@hxV + rshxV At? [��\Z\] C � ? E hLy G i h_[ r ? z�Z_Vby5] >b? r C [�rqaQ^DZ\] C hxV p [�h ��A ^ C V ? Z\[ ^ G�� =�>@?
imh_[�r C V p Z_^ A h ub[�hOybaQr ?BA Z A u >@? [ C rqZ_^D^ G A ub[ ? Z_y C V p y C u�hx^DZ\[�Z_rshxa A ] C r � Z � ?�� 3 G Z\ubuQ^ GOC V p ] >b? imh_[�r ?
A ^dh � ^ G hxV ] >@? Z_rshxa A ] C r2] C e ?BA rqZ_^ ? z�] >@? Z_e�uQ^ C ].aby ? h_io] >bCfA Z_rshxa A ] C r ]t[ Z_V A.Cd? VH] CfA e C V C e C , ? y �
n a@[ C V p A ].Z p_? U.U zj] > [ ?q?*+ y C e ? V A.C hxVbZ_^ C V A ].Z E C ^ C ] Cd?BA hLrqrqa@[ ��>QC ^ ? ] >@? h � ? [�Z_^D^Fr C [�rqab^fZ\] C hxV y ? rqZ GLA
A ^ CDpx> ].^ G yba ? ]th ~ ^DZ_e C VQZ\[ � � CDA rshxa A y C � a A.C hxV�Z_rs[.h A.A ] >@? r ? Vg] ? [ ^ C V ?���n)? u ? VQy C V p hxV2] >@? [�Z\] ? Z\]
��>bC r > ] >@?�E hLy G i h_[�r ?)CDA Z\ubu ^ Cd? y�z_] >@? [ ?�CDA h � ? [�^DZ\u E�? ] � ?q? V A ].Z p_?BA U8Z_VQy�U.U ��C ] > imh_[�e Z\] C hxV Z_Vby
C V A ].Z EQC ^ C ] CD?BA hLrqrqa@[.[ C V p A.C e#ab^D].Z_V ? hxa A ^ G��F=�>@? Z , C e a@] > Z_^ �_h_[�] C r C ] G c ? ^Dy Z\im] ? [/[ C V p imh_[�e Z\] C hxV CDA
uQ^dh_]t] ? y C V ` CDp a@[ ?�. �/. � = h � Z\[�yS] >@? ? Vby h_i A ].Z p_? U.U zwV@hxVQ^ C V ? Z\[ C Vg] ? [�Z_rs] C hxV A h_i�] >@? abV A ].Z E ^ ?



.".

���
�
���

x

x x x
x

x

x

x

0 50 100 150
10-8

10-7

10-6

10-5

10-4

10-3

10-2


�

���
	

� �
�
� �

x

x

x
xxx

xx

xxxxxxx

x

x

x
x

xxx
x

xxxxxxxxxx
x

x

x
xxxxxx

x

xx

x

0 100 200 300
10-8

10-7

10-6

10-5

10-4

10-3

10-2


�

���
	

���
�
� �

x

x
x
xx

xx

x
xx

xxxx
x

x

x
xxx

xxxxx
x
x
xx

x
xxxxxxxxxxxxx

xxxx
x
xxxxxx

xx
xxxxxxxxxxxxxxx

0 50 100 150 200 250
10-8

10-7

10-6

10-5

10-4

10-3

10-2


�

����	

` Cdp a@[ ? . �-,�� = ? e u6h_[ Z_^ ? �_hx^Da@] C hxV h_i �LC V ? ] C r ? V ? [ p_G z A rqZ_^ ? y ��C ] > ]th_].Z_^ �OC V ? ] C r ? V ? [ p_G � � z�Z �
� � � ,B{"4\| 
 E6� � � � {_�_�\| 
�r ��� � � } 2\|_| � ��� ~�� � , z ~�� � { z ~�� �-} z ~�� ��� z ~ )Q� ,�4 �



. }

�
� � �

100 200 300 400

0.2

0.4

0.6

0.8

1

1000

2000

3000

4000

I
II III

IV


�

� �

` Cdp a@[ ? . � { �,n)? rqZ GLC V p h_i
]th_].Z_^�r C [ rqab^DZ\] C hxV Z_Vby k�?qG V@hx^Dy A VHaQe E�? [,h_i . �_h_[�] ?*) [ C V p [ ? Z_^ C ,BZ\] C hxV A
h_i�rqZ At?�� ~ � z ~ � z ~ � z�Z_Vby ] >@? ? V At? e E ^ ? Z � ? [�Z p_? ~ � � =�>@? ] >bC r �_? [ ^ C V ?�CDA
� �� � � � � � � ].Z p_? U z@U.U z@U.U.U-Z_VbyYU 0 Z\[ ? y ?BA rs[ CdE�? y C V ] >bCfA At? rs] C hxV �

e�hLy ?BA rqZ_a At? ]t[�Z_V A.C ] C hxV�]th#].a@[ E aQ^ ? Vg] �Qh �2� � Vg] C ^Q] >bCDA ] C e ? ] >@? [ ? Z\[ ? Vbh A.Cdp V C cQrqZ_Vg] y C ��? [ ? Vbr ?BA
C V�r C [�rqaQ^DZ\] C hxV�Z_e�hxV p_?BA ]�] >b? ? V At? e E ^ ?��8n ab[ C V p�A ].Z p_? U.U�U z ] >@? �bh � CDA ].a@[ E aQ^ ? Vg]8Z_Vby�r C [ rqab^DZ\] C hxV
y ? rqZ GOA Z\]�i Z A ] ? [o[ Z\] ? yba ? ]th � CfA rshxa A y C � a A.C hxV Z_Vby�rqZ_Vbr ? ^f^DZ\] C hxV h_i-h_ubu�h A.C ] ?*+ A.Cdp V ? y �_h_[.] C r C ] G
Z_rs[.h A.A ] >b? [ C V p Z )@CDA ~ E [.hxa px> ]FZ E hxa@] EOG ].ab[ E ab^ ? VH] e C )LC V p Z_Vby ] >@?�A.>@? yQy C V p h_i �_h_[.] C r C ] G im[.hxe
] >@? [ C V pH� �8=�>@? y ? rqZ G Z\ubuQ[.h )@C e Z\] ? ^ G imhx^D^dh ��A Z � � � � � ^fZ � ub[ ? y C rs] ? y EHG $ ^ ? , ? [ � v hx^ ?BA ~ ,�3"3\|g� z
Z_Vby A.> h ��A y CDA u ? [ A�C hxV E�? ] �-?q? V C Vby C � C ybaQZ_^8[�abV A�� � A ] >b? r C [�rqab^DZ\] C hxV h_i�] >@? [ C V p y ? rqZ GOA z C ] A
]t[�Z_V A ^DZ\] C hxVbZ_^ � ? ^dhLr C ] G2E�? rshxe ?BA(A e Z_^D^ ? [�] > Z_V�] >@? V@hxe C VbZ_^j]t[�Z_V A ^fZ\] C hxV � ? ^dhLr C ] G Z_Vby�] >b? [ C V p
e�h � ?BA a@u A ]t[ ? Z_e [ ? ^DZ\] C � ? ]th ] >@? rshxe�uQa@].Z\] C hxVbZ_^�y@hxe Z C V �on ab[ C V p ] >@? cQVbZ_^ A ].Z p_? U 0 z�uQZ\[�])h_i
] >@? �_h_[�] ?*) [ C V p�?*)LC ] A ] >@? rshxe�u a@].Z\] C hxVbZ_^
ybhxe Z C VYZ_VbyY] >b? r C [�rqab^fZ\] C hxV y ? rs[ ? Z At?BA [�Z\u C yb^ G��

� ��� 1 ������� �H� 	 ���,"�%�	.�)"�
�� �)���6���87 �
	 "�< 	�"�%Q�6
�3�	 ��	t��	.�,%

=�> [ ?q?*+ y C e ? V A�C hxVbZ_^ A ]thOr > Z A ] C r�u ? [.].ab[ E Z\] C hxV CDA C VH]t[.hLybabr ? y yba@[ C V p �_h_[.] ?*) [ C V p imh_[�e Z\] C hxV�zbZ_Vby
^ ? Z_y A ]th y C ��? [ ? VH] h A r C ^D^DZ\] C hxV A��  C V ? Z\[ h A r C ^D^DZ\] C hxV A h_iw] >b? �_h_[.] ?*) [ C V p rqZ_V E6? y ?BA rs[ CdE�? y ��C ] >

�( � ( ~ � 
 � � ?*) u ~�� � 	 � � � � � 
 ~ . �-, �

Z_Vby2Z\[ ? r > Z\[�Z_rs] ? [ C , ? y EHG Z , C e#a@] > Z_^ � Z � ? VOabe E�? [
��z6Z [�Z_y C Z_^we�hLy ? VOabe E6? [ z � z ��>QC r > C Vby C +
rqZ\] ?BA ] >@? VHaQe E�? [�h_i �_h_[.] C r C ] G ^DZ G_? [ A,C V�] >@? [�Z_y C Z_^@y C [ ? rs] C hxV�zxZ_VQy�[.h_].Z\] C hxV [ Z\] ? � � U V�Z_yby C ] C hxV�z



."2

��
� �

-3 -2 -1 0 1 2
-2

-1

0

1

2

�������

` Cdp a@[ ? . �/. � � C y ? � Cd?�� h_i,Z , C e a@] > Z_^ �_h_[.] C r C ] G Z\] 	 � | Z_VQy�	 � � �.a A ]/Z\im] ? [�i h_[ e Z\] C hxV�z ��C ] >
{\|�? � ? Vb^ G A uQZ_r ? y�rshxVH]thxa@[ A�E�? ] � ?q? V

�
{�� } Z_Vby { � } z �� � } . � { �

] >@? �_h_[.] ?*) rsh_[ ?#CDA A ]t[�Z C V ? y EHG ] >@?op_? hxe ? ]t[ G h_ij] >@? [ C V p-� U i � CDA A e Z_^D^ ? [ ] > Z_V ] >@?oA ]t[�Z C V [�Z\] ?
�
z ] >@? e�hLy ?�E6? rshxe ? abV A ].Z E ^ ?�� � >@? V ] >@? �bh � CDA � CDA rshxa A z >bCdpx>@? [�[�Z_y C Z_^8e�hOy ?BA0��C ^D^ja A abZ_^f^ G
E�? ybZ_e�u ? yYZ_Vby ] >@? abV A ].Z E ^ ? e hOy ?BA ��C ] > ] >@? ^Dh �-?BA ]�e�hLy ? VOabe E�? [ ��C ^D^ E6? Z_e�u ^ C c ? y �

= h A ].aby G ] >@?�C V A ].Z EQC ^ C ] G ub[.hLr ?BA.A Z_Vby2rshxe�uQZ\[ ? ��C ] > ] >@? h_[ G z
Z �_h_[.] ?*) [ C V p ��C ] > � � | �-,s}
~ rqZ At? .x�wCDA A�C e#aQ^DZ\] ? y	
_] >@? i h_[ r C V p ] C e ? CDA e Z_y ?FA.> h_[�] ? [ C V#h_[�y ? [j]th At? uQZ\[�Z\] ? ] >@? [ C V p i h_[�e Z\] C hxV
~ A ].Z p_? U � Z_Vby�] >b?(C V A ].Z E C ^ C ] Cd?BA ~ A ].Z p_? U.U � �Q=�>b?(C V A ].Z E C ^ C ] G rqZ_V E�? � CDA aQZ_^ C , ? y ��C ] > rshxVg]thxab[ A h_i
Z , C e a@] > Z_^ �_h_[.] C r C ] G z A�> h � V C V ` CDp a@[ ? . � }-� � ] ? Z\[ ^ Cd? [Y] C e ?BA �� � . �51 Z_VQy ,�2 � | z�hxVb^ G ] >@?
E hxabVbybZ\[ G h_i,] >@? �_h_[.] ?*) rsh_[ ? CDA y CfA ]th_[.] ? y�z�] >@? [�Z_y C Z_^wuQ[.h_cQ^ ? h_i �_h_[.] C r C ] G > Z A hxVb^ G hxV ? u ? Z � z
Z_Vby�Vbh A.C V p ^ ? Z , C e#ab] > Z_^
e�hLy ?oCDA ybhxe C VbZ_VH] � �/h �-? � ? [Bz�Z\i ] ? [)] C e ? �� � .\| � | z ��>@? V�] >@? �_h_[.] ?*)
[ C V p > Z A e h � ? y2Z E hxab] { y C Z_e ? ] ? [ A ybh � V A ]t[ ? Z_eYz6] >@? [�Z_y C Z_^�ub[.h_cQ^ ? h_i �_h_[.] C r C ] G y ? � ? ^dh_u A ] � h
u ? Z �OA z C ^D^Da A ]t[ Z\] C V p ] >@?�At? rshxVQy [�Z_y C Z_^6e�hLy ?�� � ] hxV ?�At? rs] C hxV�zL] >@? rshxVH]thxa@[ A�C V ] >@?�C VQV ? [ [ ?qpxC hxV
h_i�] >@? rsh_[ ? Z\[ ? E�? VH](]th � Z\[�yS] >@? [ C V p Z )LCfA z ��>@? [ ? Z A rshxVg]thxab[ A Z\]#] >@? hxa@] ? [ [ ?qpxC hxVSZ\[ ? E6? VH]
hxa@] � Z\[�y � � A ]t[�hxV p [ ?BA u�hxV At? ��C ] > � � 12CDA�? � C y ? VH] � =�>bCDA e�hLy ?�CDA V@hxV + [�h_].Z\] C V p z Z_VQy C ] A
Z_e�uQ^ C ].aby ?�C Vbrs[ ? Z At? C V ] C e ?�� � ](] C e ? �� � 1�, � { z8] >@? y CDA ]th_[.] C hxV�h_iF] >@? CfA h + �_h_[.] C r C ] G rshxVg]thxa@[ A
E�? rshxe ? rshxe�uQZ\[ Z E ^ ? ��C ] > ] >@? rsh_[ ? [�Z_y C a A z�Z_VQy ] >@?�C V A ].Z EQC ^ C ] G [ ? Z_r >@?BA ] >@? V@hxVb^ C V ? Z\[/u > Z At?��
=�>@? u ? Z � �_h_[.] C r C ] G ^ ? � ? ^
Z_^ A h C Vbrs[ ? Z At?BA yQa ? ]th C VH] ? V A.C c rqZ\] C hxV EHG �_h_[.] ?*) A ]t[ ? ].r >bC V p-�

` Cdp a@[ ? . �/2 u ^dh_]�] >@?�? VQy � Cd?�� h_i
Z , C e a@] > Z_^ �_h_[.] C r C ] G Z\],] C e ? �� � ,�4��/2 zOimh_[ Z , C e#a@] > Z_^Qe�hLy ?
��� } ]th 1 � � C ) ^DZ G_? [ A h_i �_h_[.] C r C ] G y ? � ? ^dh_u C V ] >@? [�Z_y C Z_^Qy C [ ? rs] C hxV�z A.> h �/C V p [ Z_y C Z_^6e�hOy ?BA � �
. � � rqrsh_[�y C V p ]th#] >@?�>@? ab[ CDA ] C rF^ C V ? Z\[ C V A ].Z E C ^ C ] G e�hLy ? ^@h_i � C ybVbZ_^D^ � =�A Z C ~ ,�391"1_� z@ZouQZ\[�] C rqab^DZ\[



."4

���
	 ���
	 ����	

��� 	 ��� 	 ����	

` Cdp a@[ ? . � } � v hxVH]thxa@[ A h_ijZ , C e#ab] > Z_^ �_h_[.] C r C ] G hxVYZ uQ^DZ_V ? Z_rs[.h A.A ] >b? [ C V p Z )@CDA�� �� � ~ Z �;. �51 z ~ E6�
,�2 � | z ~ r ��.\| � | z ~ y ��} 2 � | z ~ ? ��4\| � | z ~ i �	1�, � { z ��C ] > rshxVH]thxa@[�^ ? � ? ^ AjC V(Z � � e Z ) � � | � |x{_{ zHe C V � � | � |_| , z
C Vbrs[ ? e ? Vg] � | � |_| , 
 C V ~ E6� ]th ~ i � zQe Z ) � � | �51 z e C V � � | � |x{ z C VQrs[ ? e ? VH] � | � |x{ �

Z , C e a@] > Z_^ VOabe E6? [ CfA aQV A ].Z E ^ ? hxVb^ G imh_[ Z�r ? [.].Z C V [�Z_y C Z_^ e�hLy ?�� `bh_[ ?*) Z_e�uQ^ ? z � � 2 ]th �
A.> hxaQ^Dy E6? abV A ].Z E ^ ? ]th Z At? rshxVby [ Z_y C Z_^8e�hLy ? ~ � � {x� z � � 3 Z_Vby ,q|YA.> hxaQ^Dy E6? abV A ].Z E ^ ? ]th
] >@? ] >QC [�y [�Z_y C Z_^�e�hOy ? ~ � � .x� � =�>b?BAt? abV A ].Z E ^ ? e�hLy ?BA���C ^f^ p [�h � Z_Vby�h_] >@? [ e�hOy ?BA���C ^D^ E�?
ybZ_e�u ? y yba@[ C V p ] >@? ^ C V ? Z\[ A ].Z p_?�� ` Cdp a@[ ? . �/4 A.> h ��A Z_V ? VQy � Cd?�� h_i
] >@? rshxVg]thxa@[ A h_i Z , C e a@] > Z_^
�_h_[.] C r C ] G Z_Vby ] > [ ?q?*+ y C e ? V A.C hxVQZ_^ CDA h A a@[�imZ_r ? Z\] �� � 1�, � { z C ^f^Da A ]t[�Z\] C V p ] >@? [�Z_y C Z_^ A ]t[�aQrs].a@[ ? h_i
? Z_r > Z , C e a@] > Z_^�e hOy ?�� =�>@? [�Z_y C Z_^8ub[.h_cQ^ ?BA h_i �_h_[.] C r C ] G imh_[ ? Z_r > Z , C e a@] > Z_^�e hOy ?BA Z\]�	
� |
Z\[ ? A.> h � V C V ` Cdp a@[ ? . �51 �)=�>@?op [�hxa@u�� � 2 ]th � > Z A)A ]t[�abrs].ab[ ?2��C ] > � � { z�Z_Vby�� � 3 ]th ,",
A.> h ��A�>bCDpx>@? [ [�Z_y C Z_^�e�hLy ?���=�>b? rshxVg]thxa@[)^ ? � ? ^ A�A�> h � ] > Z\]�e�hOy ?BA ��� 4 Z_Vby 1 Z\[ ? y@hxe C VbZ_VH] �

� rqrsh_[�y C V p ]th ] >@?�C V � CDA r C y ] >@? h_[ G z
] >@? abV A ].Z E ^ ? Z , C e#ab] > Z_^ � Z � ? ^ ? V p ] >bA Z\[ ? uQ[.h_u�h_[.] C hxVbZ_^
]th�rsh_[ ? [�Z_y C a A � A h#] > Z\] � � CDA Z�rshxV A ].Z_VH]��Yi h_[F] >@?BAt?�� Z � ?BA ~ � � { �/2 imh_[ At? rshxVby [�Z_y C Z_^Qe�hLy ? z
}-�/."2 imh_[�] >bC [�y�[�Z_y C Z_^@e hOy ? z ? ].r � � � U i�Z_V C Vg] ?qp_? [-VHabe E�? [�h_i�] >@?BAt? � Z � ?BA���C ^D^Ocb]�hxV ] >@? [ C V p zx] >@?
[ C V p ��C ^f^ E�? aQV A ].Z E ^ ? ]th ] > Z\]�VHabe E�? [/h_i � Z � ?BA�� `@h_[#Z pxC � ? V�rsh_[ ? ]th [ C V p [ Z\] C h � z � ��� � � z
] >@? [ ? imh_[ ? ] >b? e�h A ]�Z_e�u ^ C c ? y Z , C e a@] > Z_^ � Z � ? VHaQe E�? [ h_i�Z At? rshxVby + [ Z_y C Z_^
e�hLy ?oCDAFpxC � ? V EHG

��� {��/2�,���� � � ~ . � {x�



.91

V � } V � 2

V � 4 V � 1

` Cdp a@[ ? . �/2 � "�hLy ? A.> Z\u ? uQ^Dh_] A imh_[
� � } z 2 z 4 z 1 Z\] �� � 3 �-,B� z ��C ] >2{\| rshxVH]thxa@[ A)E�? ] �-?q? V2] >@?
� �

���
Z_VQy

�
� �

���
� � �

���
� zbZ �F| � |\}_} z E6�-| � |9."2 z�r �F| � |9.91 z y �F| � |x{91 �

UWV hxab[�rqZ A.? z � � � � | �/. } z ��>bC r >�pxC � ?BA ��� 1#� } z Z_Vby Z p [ ?q?BA ��C ] > ] >@? VOabe ? [ C rqZ_^,[ ?BA ab^d] �
= h y ? e hxV A ]t[�Z\] ? ] >@? y ? u ? Vby ? Vbr ? h_i Z , C e a@] > Z_^ � Z � ? VHaQe E�? [FhxV rsh_[ ? ] >QC r � V ?BA.A z@` Cdp a@[ ? . � � ~ Z �
uQ^dh_] A ] >@? Z , C e a@] > Z_^jZ_Vby [�Z_y C Z_^jy CDA ]t[ CdE a@] C hxV h_i �_h_[.] C r C ] G Z\]�] > [ ?q? Z )LC Z_^ A ].Z\] C hxV A Z\] �� � 4"3 �-, z
imh_[,hxV ? [ abV C V rqZ A.?)� � � ],] >bCfA e�hxe ? VH],] >@? ^ ? Z_y C V p �_h_[�] ?*) [ C V poCDA,At? uQZ\[�Z\] C V p i [�hxe;] >@? ]t[ Z C ^ C V p
�_h_[.] C r ?BA�� � ].Z\] C hxV U CDA Z_rs[.h A.A ] >b? r ? Vg] ? [oh_i-] >@? ^ ? Z_y C V p �_h_[.] ?*) z ��>@? [ ? ] >b? rsh_[ ? CDA ] >bC r � z Z_Vby
A.C ) � Z � ?BA imh_[�e Z_^dhxV p ] >@? [ C V p-� � ].Z\] C hxV U.U CDA V ? Z\[#] >b? At? u Z\[�Z\] C hxVSu�h C Vg]qz ��>b? [ ? ] >@? �_h_[.] ?*)
^DZ G_? [ CDA ] >@? ] >bC VQV ?BA ]qz�Z_Vby�Z E hxa@] ,s} ]th ,�2 � Z � ?BA y ? � ? ^Dh_u �  hOrqZ\] C hxV U.U.U CDA Z_rs[.h A�A ] >@? r ? VH] ? [
h_ij] >@? ]t[�Z C ^ C V p �_h_[�] ?*) [ C V p z ��>bC r >YCDA ] >bC VQV ? [F] > Z_VY] >@? ^ ? Z_y C V p [ C V p-� � ]�] >QCDA A ].Z\] C hxVY] >b?�� Z � ?
VOabe E�? [ CfA Z\[.hxabVQy ,", ��k Z_y C Z_^ �_h_[.] C r C ] G y CDA ]t[ CdE a@] C hxV A Z\]�] >b?BAt? ] > [ ?q?#A ].Z\] C hxV A Z\[ ? y ? u C rs] ? y C V
` Cdp a@[ ? . � � ~ E6� z ��>bC r > A�> h � ] >@? [ ? ^DZ\] C � ? ] >bC r � V ?BA�A h_i �_h_[.] ?*) ^DZ G_? [ A���=�>@? ^dhOrqZ_^ �_h_[.] ?*) [ C V p
[�Z_y C a A�CDA�?BA ] C e Z\] ? y�]th E6? ] >@? y CDA ].Z_Vbr ? i [�hxe$r ? VH] ? [�^ C V ? ]th ] >@? hxa@] ? [ E hxabVbybZ\[ G h_i �_h_[.] C r C ] G z
��>bC r >opxC � ?BA � � ,��/3���� Z\] A ].Z\] C hxV(U z ,��-,���� Z\] A ].Z\] C hxV(U.U�Z_Vby#U.U.U �B=�>@? rsh_[ ? [�Z_y C a A � CDA
?BA ] C e Z\] ? y
]th E�? > Z_^diF] >@? y CfA ].Z_Vbr ? E�? ] �-?q? VSe Z )LC e#abe$].Z_V p_? VH] C Z_^ � ? ^DhOr C ] G Z_rs[.h A.A ] >@? rsh_[ ? ~ ` Cdp a@[ ? . � �
~ r �t� z�Z_Vby �-? h E ].Z C V � � | �5182�� � z | � {\|�� � Z_Vby | � {_��� � Z\] A ].Z\] C hxV�U z
U.U�Z_Vby�U�U.U z�[ ?BA u ? rs] C � ? ^ G��
`@[.hxe �,l � ~ . � {x� z8] >@? VHabe E�? [�h_i�Z , C e a@] > Z_^ � Z � ?BA Z\](] >b? ] > [ ?q? A ].Z\] C hxV A Z\[ ? ub[ ? y C rs] ? y�]th E�?
4 z ,s} z ,q| z ��>bC r > Z p [ ?q?BA � ? ^D^ ��C ] > A.C e ab^DZ\] C hxV [ ?BA ab^d] A�� U VS^DZ E h_[�Z\]th_[ G z8] >@? VHaQe E�? [(h_i � Z � ?BA
y ? � ? ^dh_u ? y Z\[.hxabVby ] >@? �_h_[.] ?*) [ C V p rqZ_V E6? a At? y ]th ?BA ] C e Z\] ? ] >@? rsh_[ ? ] >bC r � V ?BA.A a A.C V p � l � ~ . � {x�
~ " Z ) � h_[.] >HG ,�391"1_� � =�>@? y ? u ? Vby ? Vbr ? h_i�abV A ].Z E ^ ?(� Z � ? VOabe E6? [�hxV [ C V p rsh_[ ? ] >bC r � V ?BA.A Z_^ A h
?*) uQ^DZ C V ��>gG ] >@? �_h_[�] ?*) [ C V p2��C ^f^ A ].Z G ^DZ_e C VbZ\[ Z\] ^dh � k�?qG Vbhx^Dy A VHabe E�? [ �#��C ] > >bCdpx>@? [ � CfA rshxa A



._�

X Y

Z

]th_].Z_^ ��� ,

��� { ��� .

��� } ��� 2

��� 4 ��� 1

��� � ��� 3

��� ,q| ��� ,",

` Cdp a@[ ? . �/4 �4 ? i ] � e hOy ?�A.> Z\u ? uQ^dh_] A h_i ���#Z\] �� � 1�, � { z �/C ] >2{\| rshxVH]thxa@[ A)E�? ] �-?q? V � �
���
Z_Vby

�
� �

���
?*) r ? ub]Fi h_[-]th_].Z_^ �_h_[.] C r C ] G��,= h_].Z_^ � e C V � � | � |\} z@e Z ) � � | � � } z ��� , ]th ,",�� � �

���
� | � |94_� z

| � |94"2 z | � |x{_� z | � |\}g� z | � | 1�, z | �-,�. z | �-,", z | � | 1�, z | � | ,�2 z | � | ,", z | � |9.91 � k�Cdpx> ] � ] > [ ?q?*+ y C e ? V A.C hxVbZ_^
CDA h A a@[.i Z_r ?��



."3

0.5 1 1.5 2

-0.05

0

0.05

0.5 1 1.5 2

-0.005

0

0.005

` Cdp a@[ ? . �51 ��k Z_y C Z_^Lub[.h_c ^ ? h_i �_h_[.] C r C ] G i h_[ y C ��? [ ? Vg]�Z , C e#a@] > Z_^@e�hOy ?BA�� Z � ~ � ��� 2 z ~
� � � 4 z ~ � ��� 1 z ~ � ��� � ��E6� ~ � � � 3 z ~ � ��� ,q| z ~ � � � ,", �

y C � a A.C hxV h_i/] >@? rsh_[ ? z p [.h � ] > h_i�] >@? rsh_[ ? �/C ] > ] C e ? rshxab^Dy rshxVH] C VOabZ_^D^ G �_?q? u ] >@? [ C V p im[.hxe
[ ? e Z C V C V p abV A ].Z E ^ ? ]th(Z pxC � ? V e�hLy ? ^dhxV p�? V@hxa px> ]th E�? V@h_] C r ? Z E ^ G Z_e uQ^ C c ? y ~�� Z � e Z_V ,�391\�x� �

= hYy ? e�hxV A ]t[ Z\] ? ] >b? ] ? e u6h_[ Z_^ ? �_hx^fa@] C hxV2h_i,] >@?�C V A ].Z EQC ^ C ] G � Z � ?BA z
] >@? �LC V ? ] C r ? V ? [ p_G Z A +
A hLr C Z\] ? y ��C ] > y C ��? [ ? Vg])Z , C e a@] > Z_^je�hOy ?BA Z\[ ? uQ^dh_]t] ? y C V ` CDp a@[ ? . �/3 � � u ]th ] C e ? �� � 182 z�] >@?
? �_hx^Da@] C hxV p h ?BA ] > [.hxa px> ] > [ ?q? u > Z At?BA�� ]t[�Z_V A�Cd? Vg]qz�^ C V ? Z\[BzQZ_Vby ? Z\[�^ G V@hxVb^ C V ? Z\[ � � ^D^
] >@? e�hLy ?BA
> Z � ? ] >@?�A Z_e ? C V C ] C Z_^gu ? [.].ab[ E Z\] C hxV ^ ? � ? ^ zxZ_Vby�h A r C ^D^DZ\] ? yba@[ C V p ] >b?-? Z\[ ^ G ]t[�Z_V A.Cd? VH] A ].Z p_?�� ��h � +
? � ? [Bz�Z\im] ? [ �� � .\| z�^ C V ? Z\[�^ G p [.h �/C V p ?BCDp_? Vbe�hLy ?BA V � 4 z 1 Z_Vby � E�?qpxC V ]th ybhxe C VbZ_VH]qz ��>b? [ ? Z A
h_] >@? [-e�hOy ?BA�A ].Z\[.] ]th(y ? rqZ G�� =�>@? e�h A ] Z_e�uQ^ C c ? y e hOy ? yba@[ C V p ] >@? ^ C V ? Z\[ A ].Z p_?�CDA V � 1 �8=�>@?BAt?
abV A ].Z E ^ ? e�hOy ?BA8?*) ]t[�Z_rs] ? V ? [ p_G i [.hxe ] >b? Z )LCDA.G e e ? ]t[ C r-e ? Z_V �bh � zgZ_Vby�i ?q? y C VH]th�h_] >@? [�e�hLy ?BA
yba@[ C V p ] >@? ^DZ\] ? [�VbhxVb^ C V ? Z\[ A ].Z p_?��

� ��� 12���
3����.�,"�� �6��
�"�%�	W��	.�)"

=�>@? V@hxVQ^ C V ? Z\[FZ_Vby ]t[�Z_V A�C ] C hxV A ].Z p_?BA ].Z �_? u ^DZ_r ? Z\]�Z E hxab] 4 ]th � [ C V p y C Z_e ? ] ? [ A ybh � V A ]t[ ? Z_e �
n a@[ C V p ] >bCfAjA ].Z p_? z At? � ? [ Z_^@u >@? V@hxe ? VbZ�hLrqrqa@[ �8> Z\[�e hxV C r A h_i ] >b? e h A ]�^ C V ? Z\[ ^ G Z_e�uQ^ C c ? y � Z � ?BA
~ ?�� p-� z � � ,B{ ]th ,�4 z { } ]th ._{ z ? ].r � � Z\[ ? Z_e�uQ^ C c ? y	
g^dh � ? [-Z , C e a@] > Z_^be�hLy ?BA Z\[ CDAt? im[.hxe;V@hxVQ^ C V ? Z\[
C VH] ? [�Z_rs] C hxV A h_i Z_y �tZ_r ? VH] abV A ].Z E ^ ? e�hLy ?BA 
@Z_Vby ] >@? ] > [ ?q?*+ y C e ? V A.C hxVbZ_^by CDA ].a@[ E Z_Vbr ? h_i �_h_[.] C r C ] G
^ ? Z_y A ]thY] >@?�p [.h � ] > h_i-Z , C e#ab] > Z_^ � ? ^dhOr C ] G Z_Vby A ]t[ ? Z_e ��CDAt? �_h_[.] C r C ] G�� U V ?*) u ? [ C e ? VH] A z&" Z ) +
� h_[.] >gG ~ ,�391"1_� i hxabVQy ] > Z\]�Z A ] >@? Z , C e#ab] > Z_^ � Z � ?BAop [.h � z�] >@?�C V C ] C Z_^D^ G A.C VOa A h C ybZ_^ � Z � ?BA ].Z �_?
hxV2Z_V C Vbrs[ ? Z A.C V p ^ G A Z � ]thOh_] >@? y imh_[�e �/C ] > Z ] G u C rqZ_^jZ_e�uQ^ C ].aby ? ]th � Z � ? ^ ? V p ] > [�Z\] C h h_i,a@u ]th
, � { ��=�>b? � Z � ? ] >@? V E [ ? Z �OA/C VH]th Z rqZ A rqZ_y ? h_i�r > Z\h_] C r �_h_[.] C r ?BA Z_Vby p_? V ? [�Z\] ?�C VH] ? V At?(A ] C [.[ C V p



}x|

I

II
III

2.0R

1.4R

���
	

+ + + + + +
+

+

+

+
+ +

+

+

+

+
+ + + + + + + + + + + + + + + + + + + + + + + +

0 0.5 1 1.5 2 2.5
0

0.2

0.4

0.6

0.8

1

���
	

+ + + + + + + + +
+

+
+

+
+ + + + + + + + + + + + + + + + + + + +

0 0.5 1 1.5 2

-0.1

-0.05

0

0.05

0.1

0.15

0.2

����	� � ��� � � ���

� � � �
���

� ��	�


��� ��� { � � ���

` Cdp a@[ ? . � � � Z � � , C e#a@] > Z_^ � Z � ? VOabe E�? [ A Z\] ] > [ ?q? Z )@C Z_^)^dhLrqZ\] C hxV A Z\] �� � 4"3 �-, 
 E6� [ Z_y C Z_^
�_h_[.] C r C ] G y CDA ]t[ CDE a@] C hxV Z\]�] >@? ] > [ ?q? Z )@C Z_^ A ].Z\] C hxV A 
 ~ r � ].Z_V p_? VH] C Z_^ � ? ^DhOr C ] G Z_rs[.h A.A ] >@? rsh_[ ? z ~�� �
A ].Z\] C hxV U z ~�� �FA ].Z\] C hxVYU�U z ~ � � A ].Z\] C hxVYU.U�U �



}@,

���
�
� �

+
+ +

+ +
+ +

+

+

+ +

+

+ +

+

+

0 20 40 60
10-5

10-4

10-3


�

` Cdp a@[ ? . �/3 ��� �_hx^Da@] C hxV h_i �LC V ? ] C r ? V ? [ p_G ybab[ C V p ^ C V ? Z\[ A ].Z p_? z A rqZ_^ ? y ��C ] > ]th_].Z_^ ? V ? [ p_G � �
~ � z � � , ]th 2 � ~�� � z , 
 ~�� � z { 
 ~�� � z . 
 ~ � � z } 
 ~�� � z 2 
 ~ � z � � 4 ]th 3 � ~�� � z 4 
 ~�� � z 1 

~ � � z � 
 ~�� � z 3 �

h_i�Z_e E Cd? Vg] �Qa C y A�� � ? Z_^ A h y CDA rsh � ? [ ? y�] >@?#p [.h � ] > h_i�^dh � ? [�e�hLy ?BA zQZ_Vby A a p_p_?BA ] ? y ] > Z\]�] >b?BAt?
^dh � + h_[�y ? [ e�hOy ?BA h_i ] >@? �_h_[.] C r C ] G Z\[ ? e�h A ] ?�� r Cd? VH] C V�].a@[ E aQ^ ? Vg]oe C )LC V pYE�? rqZ_a At? ] >@? 3 C h_] +
� Z � Z\[.] � ? ^dhLr C ] G C Vbybabr ? y EHG�>QCdpx>@? [(h_[ y ? [ e hOy ?BA y ? rqZ GOA e abr > i Z A ] ? [�i [.hxe ] >@? rsh_[ ?��2=�>@?BAt?
^dh � ? [�e�hLy ?BA h_i�abV A ] ? Z_y C V ?BA�A ? Vg]t[ Z C V Z_e EQCd? VH] C [.[.h_].Z\] C hxVbZ_^ �Qa C y�Z_VQy y ? ]t[�Z C V �-? Z � ^ G �_h_[�] C rqZ_^
�Qa C y C Vg]th�] >@? � Z �_? h_iw] >@? [ C V p-�

=�>b? ub[.hLr ?BA.A(CDA � CDA aQZ_^ C , ? y C V�` Cdp a@[ ?
. �-,q| imh_[#rqZ At? � ~ � � | � {_�x� � � im] ? [(] >@? �_h_[�] ?*) [ C V p
CDA imh_[�e ? y�z A hxe ? ?*) ]t[�Z �_h_[�] C r C ] G CDA�A.>@? ySim[.hxe ] >@? ^ ? Z_y C V p �_h_[�] ?*) [ C V p-� U V ] >b? e ? Z_V ] C e ? z
abV A ].Z E ^ ?)E6? VQy C V p e hOy ?BA-E�?qpxC V ]th p [.h � zbZ A A.> h � V C V ` CDp a@[ ? . �-,q| ~ E6� zbZ_Vby A.C ) � Z � ?BA Z\ubu ? Z\[ A
Z\[.hxabVQy�] >@? �_h_[.] ?*) [ C V p-� � ] �� � �"4 � } z >bCdpx>@? [ > Z\[�e�hxV C r A ��C ] > � � ,B{ Z\ubu ? Z\[ A yQa ? ]th#V@hxVQ^ C V ? Z\[
? ��? rs] � =�>@?BA.? e�hOy ?BA Z_^ A h > Z � ? Z�cQV ? [F[�Z_y C Z_^ A ]t[�abrs].a@[ ?���=�>@?�>bCdpx>@? [F[�Z_y C Z_^�e�hLy ?BA r > Z_V p_? ] >@?
y CDA ]t[ CdE a@] C hxV h_i �_h_[.] C r C ] G�C V A.C y ? ] >@? rsh_[ ? z ��C ] > hxV ? �_h_[.] C r C ] G u ? Z � E6? VH] C V � Z\[�y�zQZ_Vby�] >@? V ?*) ]
�_h_[.] C r C ] G u ? Z � E�? VH]ohxa@] � Z\[�y�zjZ_Vby�rqZ_a A.? ] >@? E aQ^ pxC V pYA.> Z\u ?�C V�] >b? CDA h A a@[�imZ_r ? rshxVH]thxa@[ � =�>@?
rshxVbr ? VH]t[�Z\] C hxV2h_i �_h_[.] C r C ] G�CDA Vbh_] ? � ? Vb^ G y CfA ]t[ CdE ab] ? yYZ\[.hxabVbyY] >b? [ C V p z ��C ] > ] >b? ]th_u2[ ?qpxC hxV�h_i
] >@? �_h_[.] ?*) [ C V p e�h_[ ?YC VH] ? V A.C c ? y Z_Vby C VQybabr C V p Z >QCdpx>@? [ A ]t[�Z C VShxVS] >@? �_h_[.] C r C ] G Z\[�hxabVby C ] �
=�>@? C Vbrs[ ? Z A.? y A ]t[�Z C V�c ? ^Dy imab[.] >@? [/Z_rqr ? ^ ? [�Z\] ? ] >@?#C V A ].Z EQC ^ C ] G Z\]/] >@? a@ubu ? [�rsh_[�V ? [)Z_Vby cQVbZ_^f^ G
rqZ_a At? ] >@? �_h_[.] ?*) [ C V p ]th E [ ? Z � y@h � V � U V Z_yby C ] C hxV
z�[ ?qpxC hxV A��/C ] > ^dh �-? [ �_h_[.] C r C ] G Z\[.hxabVQy�] >@?
u ? [ C u >b? [ G h_i
] >@? �_h_[.] ?*) [ C V p imh_[�e > Z C [�u C V �_h_[�] C r ?BA Z_Vby A ].Z\[.]F]th y ? ].Z_r > im[.hxe ] >@? �_h_[.] ?*) [ C V p z
Z A y ? u C rs] ? y C VY` Cdp a@[ ? . �-,q| ~ ? � ~ i � �

` Cdp a@[ ?J. �-,", uQ^dh_] A rshxVH]thxa@[ A h_i �_h_[�] C r C ] G V@h_[ e Z_^8]th Z_V�Z )@C Z_^ A ^ C r ? h_i-] >b? [ C V p ~ 	
� | Z_Vby



}g{

~ � � ~�� �

~ � � ~ � �

~ � � ~ � �

` Cdp a@[ ? . �-,q| �  
? im]qz CDA h A a@[�imZ_r ? h_i �_h_[.] C r C ] G ^ ? � ? ^ | �/2 Z\] �� � {"2 �/3 z } . � { z �"4 � } z ,q|9. �/4 z ,B{"3 �/4 z ,�1\{ � � �
k�CDpx> ]qz ? Vby � Cd?�� h_i �_h_[�] C r C ] G ��C ] >�{\| ? � ? Vb^ G2A uQZ_r ? y�rshxVH]thxa@[ A�E�? ] �-?q? V | Z_Vby ] >@? e Z )@C e abe
�_h_[.] C r C ] G�� � �

���
� zbZ � , �/4 z E6� , � { z r � , �/. z E6� , �/4 z ? � , �/4 zbi � { � { �



} .

���
	

���
	

����	

��� 	

����	

����	

` Cdp a@[ ? . �-,",�� � C y ? � Cd?�� h_i
] >@? ] ? e�u�h_[�Z_^ ? �_hx^Da@] C hxV h_ijZ , C e#ab] > Z_^ �_h_[�] C r C ] G Z\] 	�� | Z_Vby 	�� �8z
��C ] > {_{�? � ? Vb^ G A uQZ_r ? y rshxVH]thxa@[ A E�? ] �-?q? V

�
| �/2 Z_Vby | �/2 Z\] �� � Z �8} . � { z E6���"4 � } z@r � ,�.\| z@y � ,�18. z

? � {"2"3 z i � . } 4 �



}_}

���
�
� �

0 100 200 300
10-10

10-9

10-8

10-7

10-6

10-5

10-4

10-3


�

` Cdp a@[ ? . �-,B{ � =w? e�u�h_[�Z_^ ? �_hx^fa@] C hxV h_i�] >b? e�hLybZ_^ ? V ? [ p_G h_i � � � Z_Vby > Z\[ e�hxV C r A�� � � �
~ � 
 ,�4 ~ � ,�4 
 ._{ ~ � �

	�� � � ��n a@[ C V p ] >@? C V C ] C Z_^ A ].Z p_? z ] >b? �_h_[.] C r C ] G2CDA�A.G e e ? ]t[ C r E a@] ��C ] > h_ubu�h A.C ] ?�A�Cdp V C V ] >@?
a@ubu ? [FZ_VbyY^dh � ? [�rsh_[ ? z Z_Vby ] >@? rshxVg]thxab[�^ ? � ? ^ A y ? rs[ ? Z A.?(A e�hOh_] > ^ G im[.hxe ] >@? r ? VH] ? [�h_ij] >@? rsh_[ ?
]th�] >@? hxa@] ? [�[ ?qpxC hxV � =�>bCfA#C VQy C rqZ\] ?BA ] > Z\]�] >@? rsh_[ ?�A ]t[ abrs].a@[ ? CDA ^DZ_e C VQZ\[�Z_VQySrshxVQr ? Vg]t[�Z\] ? y �
� ] �� � ,�.\| Z_Vby ,�18. z�] >b? y ? imh_[�e Z\] C hxV5h_i�] >@? abubu ? [ Z_Vby5^Dh �-? [ rsh_[ ? E�? rshxe ?BA Z A.G e e ? ]t[ C r\z
Z_Vby A.> h ��A�A�Cdp V A h_iw].ab[ E ab^ ? VH] E [ ? Z � a@u
z ��>bC r >YCDA C Vby C rqZ\] ? y EHG ] >@?oC Vbrs[ ? Z At? yYrshxVbr ? VH]t[�Z\] C hxV�h_i
�_h_[.] C r C ] G C V ] >@? u ? [ C u >@? [ G h_i�] >@? rsh_[ ? [ ?qpxC hxV ��=�>QCDA �_h_[.] C r C ] G(��C ^D^ E�? ^DZ\] ? [ A.>@? y C VH]th#] >b? � Z �_?��
� ] ^DZ\] ? [�] C e ? z,cQV ? [ A ]t[�abrs].ab[ ? y ? � ? ^dh_u A z �_h_[�] C r C ] G rshxVg] C VHa@hxa A ^ G A.>b? y C VH]th ] >@? � Z �_? [ ?qpxC hxV �
=�>@? �_h_[�] ?*)YA�>@? yby C V p CDA Z AtG e e ? ]t[ C r\zbZ_Vby rqZ_a At?BA y CfA u ? [ A.C hxV C V ] >@? �_h_[�] ?*) [ C V p ]t[�Z � ? rs]th_[ G�� UWV
] >bCDA [ ? Z_^ C ,BZ\] C hxV�z@] >b? �_h_[.] ?*) [ C V p ] C ^D] A a@u � Z\[�y �

` Cdp a@[ ? . �-,B{ uQ^dh_] A ] >b? Z , C e a@] > Z_^6e�hLy ?BA h_i�] >@?4�OC V ? ] C r ? V ? [ p_G i h_[ ��� � Z_Vby C ] A,> Z\[�e hxV C r A
,�4 z ._{ � " hOy ? ��� �oE�?qpxC V A ]th p [.h � ?*) u6hxV ? Vg] C Z_^f^ G Z\i ] ? [ �� � {\| z ��� ,�4 Z_^ A h C Vbrs[ ? Z At?BA z E a@]-Z\]
^dh � ? [�[�Z\] ?���=�>@?-> Z\[�e�hxV C r ��� ._{ y ? rqZ GOA�C V#] >b?-E�?qpxC VQV C V p z ] >@? V E�?qpxC V ]th p [.h � Z\im] ? [ �� � �\| Z A
Z�[ ?BA aQ^d]wh_i�V@hxVb^ C V ? Z\[ C ] G�� � ^D^O] >@? e�hLy ?BA�A Z\].a@[ Z\] ? Z\[.hxabVby �� � ,s}x| z ��>b? V�] >@? �_h_[.] ?*) [ C V p)E [ ? Z �LA
y@h � V Z_Vby ]t[�Z_V A.C ] C hxV A ]th(].a@[ E ab^ ? Vbr ?��j=�>@? [ ?BA ab^d] A�C VQy C rqZ\] ? ] > Z\]�] >b? hxV At? ],h_i6].ab[ E ab^ ? VQr ?FC V�] >@?
rsh_[ ? CfA Z A.A hLr C Z\] ? y ��C ] >�> Z\[�e�hxV C r A h_i-] >b? abV A ].Z E ^ ? e�hOy ? z ?*) r C ] ? y C V ] >@? imh_[�e h_iFZ�y CfA rs[ ? ] ?
? V ? [ p_G rqZ A rqZ_y ?��,=�>@?�? V ? [ p_G h_iwZ_^D^6] >@? e�hOy ?BA E�?qpxC V ]th�y ? rqZ G Z\] �� � {\|_| zbZ\im] ? [�] >@? ]t[�Z_V A�C ] C hxV
CDA cQV CDA.>@? y � =�>@? ].ab[ E ab^ ? VH] �_h_[.] ?*) [ C V p�> Z A e#abr > ^DZ\[ p_? [ ? V ? [ p_G y CDA.A�C uQZ\] C hxVS[�Z\] ? ] > Z_V ] >@?
^DZ_e C VbZ\[ [ C V pxA��



} 2

� �
��
����
� �

0 100 200 300
10-7

10-6

10-5

10-4

10-3

10-2


�

` Cdp a@[ ?K. �-,�. ��� �_hx^Dab] C hxVSh_i/Z , C e a@] > Z_^Frshxe�u�hxV ? VH]�h_i �LC V ? ] C r ? V ? [ p_G �� � � �� A rqZ_^ ? y ��C ] > ]th_].Z_^�LC V ? ] C r ? V ? [ p_G � � � �� � ~ � �� � � �� � � �� � z ? V At? e E ^ ?*+ Z � ? [�Z p_? y ��C ] >  � ,B{ �

� ��� � ��	�� �#����
���� �	� 
�"�� %b������
��
� 	.%6� �)���6��	.��	W�L�

= h A ].aby G ] >@? p [.h � ] > h_i�] >@? Z , C e#ab] > Z_^ � ? ^dhLr C ] G zL` Cdp a@[ ? . �-,�.(A.> h �/A ] >@?�? �_hx^Dab] C hxV�h_i�Z , C e a@] > Z_^
rshxe�u�hxV ? VH]�h_i6] >@? �LC V ? ] C r ? V ? [ p_G � � �� �\{ ��=�>@? ? V ? [ p_G�A ].Z\[.] A im[.hxe , ? [.h(Z_VQy p [.h �/A [�Z\u C yb^ G Z\im] ? [
�� � .\| z ��>bC r >�CDA ] >@?FE�?qpxC VbV C V p h_iQ] >b?FC V A ].Z EQC ^ C ] GoA ].Z p_?���=�>@?F? V ? [ p_G [ ? Z_r >@?BA Z)e Z )LC e abe �\Z_^Da ?
Z\] �� � ,s}x| �)=�>@? Z , C e#a@] > Z_^ � ? ^dhLr C ] G rshxVg]thxa@[ A hxV uQ^DZ_V ? 	 � | Z_Vby �SZ\] �� � ,�18. z ��>bC r > CDA Z\]
] >@? C V C ] C Z_^ A ].Z p_? h_i �_h_[�] ?*)�E [ ? Z � y@h � V
z CDA uQ^Dh_]t] ? y C V�` Cdp a@[ ?�. �-,s} ~ Z � � =�>@? � ? ^dhLr C ] G�CDAoA rqZ_^ ? y
��C ] > 	�
 � � � � z ��>@? [ ? � CDA ] >@? ]th_].Z_^ r C [�rqab^DZ\] C hxV Z\im] ? [,] >b? [ C V p�CDA imh_[�e ? y �j=�>b? rshxVg]thxa@[ A,A.> h �
h_ubu�h A.C V p#A ]t[ ? Z_e A Z_rs[.h A.A ] >@? [ C V p rsh_[ ? z E�? rqZ_a At? Z_V p aQ^DZ\[ e�hxe ? VH].abe A.> hxab^Dy E�? rshxV At? [�� ? y � U ]
Z_^ A hY[ ? � ? Z_^ A ] > Z\]o] >b? Z , C e#ab] > Z_^ �bh �!CDA V@h_](^ C e C ] ? y ]th�] >@? rsh_[ ? z E a@] ?*) ] ? Vby A�C VH]thY] >@?(� Z �_?
[ ?qpxC hxV � ` Cdp ab[ ? . �-,s} ~ E�� u ^dh_] A ] >b? im[.hxVH] � Cd?�� h_i�] >b? Z , C e a@] > Z_^ � ? ^dhLr C ] G rshxVH]thxa@[Bz�] >@? Z )@C Z_^
�bh �;CDA abV ? � ? Vb^ G y CDA ]t[ CDE a@] ? y C V2] >@? Z , C e#ab] > Z_^8y C [ ? rs] C hxV
z�Z A Z [ ?BA ab^d])h_i ] >b? aQV ? � ? V E [ ? Z � a@u
h_i�Z , C e a@] > Z_^ � Z � ?��

� V@h_] >@? [ ? ��? rs]�rqZ_a At? y EHG ] >b? ] > [ ?q?*+ y C e ? V A�C hxVbZ_^ �_h_[.] ?*) [ C V p C V A ].Z E C ^ C ] G CDA ] >@? p [.h � ] > h_i
A ]t[ ? Z_e ��CDA.? �_h_[.] C r C ] G z

��� � ,
�
�
� �
~ � � � � �

,
�
� � �
� 	 � ~ . �/.x�

=�>@? ?Bl abZ\] C hxV A.> h ��A ] > Z\]�] >@?�p [.h � ] > h_i Z , C e a@] > Z_^ � ? ^dhLr C ] G%��C ^f^ rs[ ? Z\] ? ] >@?�A ]t[ ? Z_e ��CfAt? �_h_[ +
] C r C ] G���=�>@? ] ? e�u�h_[�Z_^ ? �_hx^Da@] C hxVSh_i�] >b? A ]t[ ? Z_e �/CDAt? �_h_[.] C r C ] G CDA A.> h � V C V ` Cdp ab[ ? . �-,�2 � =�>@?



} 4

�
�
� �

-6 -4 -2 0 2
-3

-2

-1

0

1

2

3

�������

���
	

���
	

` Cdp a@[ ? . �-,s} � ~ Z � v hxVg]thxab[ uQ^dh_]Fh_iwZ )@C Z_^ � ? ^dhLr C ] G � � ��	�
 Z\] �� � ,�18. � ~ � z C V ] >@? y C [ ? rs] C hxV h_i
e ? Z_V2Z , C e a@] > Z_^ �_h_[�] C r C ] G z ~ � zQh_ubu�h A.C ] ? ]th ] >@? e ? Z_V Z , C e#a@] > Z_^ �_h_[.] C r C ] G z�e C V �

�
| � | 1\� z

e Z ) � | � |9."3 z C Vbrs[ ? e ? Vg] � | � |_|92"4 � ~ E�� � , C e a@] > Z_^jy CDA ]t[ CdE a@] C hxV h_i,Z )LC Z_^ � ? ^dhLr C ] G z�e C V �
�
| � |9.". z

e Z ) � | � |9.". z C Vbrs[ ? e ? VH] � | � |_|x{_� �



}�1
�_h_[.] C r C ] G p [.h ��A�C V ] C e ? Z A ] >@? Z , C e a@] > Z_^ C V A ].Z EQC ^ C ] G y ? � ? ^dh_u A���=�>@?�A ]t[ ? Z_e ��CDA.? cQ^DZ_e ? VH] A Z\[ ?
? ^dhxV p Z\] ? y EHG ] >@?�>bCDpx> c ? ^Dy A ]t[�Z C V�Z_Vby Z\[ ? u ab^D^ ? y#hxa@] � Z\[�y i [.hxe ] >b? Z )LCfA h_i ] >b? [ C V p zgZ_VQy�] >@? V
A.>@? y C VH]th ] >@? � Z �_?�� X ? [ C hLy C r A.>b? yby C V p h_i > Z C [.u C V �_h_[.] C r ?BA�� Z A h EQA.? [�� ? y C VYub[ ? � C hxa A ?*) u ? [ C +
e ? VH] A ~ $ ^ ? , ? [ � v hx^ ?BA ,�3"3\| z � a ? [ E Z_r > ,�3"3\|g� Z_Vby�VOabe ? [ C rqZ_^ A.C e ab^DZ\] C hxV A ~�� > Z\[ C � ? ],Z_^ �@,�3"3 }H�
h_iF].a@[ E aQ^ ? Vg] �_h_[.] ?*) [ C V p-� � >@? yby C V p h_i �_h_[�] C r C ] G [ ? yQabr ?BA ] >@? r C [�rqab^DZ\] C hxV h_iF] >@? �_h_[�] ?*) [ C V p z
Z_Vby A hxe ? ] C e ? rqZ_a At? ] >@? [ C V p ]tho[ ? ^DZ_e C VbZ\[ C , ? ~ ��?BCdp Z_VQy � $ > Z\[ CdE ,�3"3 }H� � 1�V�] >@? h_] >@? [ > Z_Vby�z
im[.hxe ` Cdp a@[ ? . �-,", z ] >b? Z , C e#ab] > Z_^ �_h_[.] C r C ] G2CfA rshxVbcQV ? y C V2] >@? rsh_[ ? [ ?qpxC hxV�yba@[ C V p ] >@? ]t[ Z_V A.C +
] C hxV A ].Z p_?�� ` Cdp a@[ ? . �-,�4 u ^dh_] A ] >@? ] > [ ?q?*+ y C e ? V A.C hxVbZ_^ CDA h A a@[�imZ_r ? Z_Vby�rshxVH]thxa@[ A h_i A ]t[ ? Z_e �/CDAt?
�_h_[.] C r C ] G � � C V Z_V Z )@C Z_^ A ^ C r ? h_i
] >@? [ C V p ~ 	�� | Z_Vby � � zOZ\] �� � ,�2�, �,=�>@?/A ]t[ ? Z_e ��CfAt? �_h_[.] C r C ] G
> Z A Z_^d] ? [�VbZ\] C V p A.Cdp V A�C VY] >@? [ Z_y C Z_^�Z_Vby Z , C e#ab] > Z_^
y C [ ? rs] C hxV A�� � ? Z\[)] >@? r ? VH] ? [�^ C V ? zQcQ^DZ_e ? VH] A
Z\[ ?(A ]t[ ? ].r >@? y Z_Vby�Z\[ ? u ab^D^ ? y hxa@] � Z\[�y i [�hxe ] >@? rsh_[ ?��

� ��� � ��
�" � � � 
�"�� �����
3������,"�����%Q�6
-��	.%Q��	.��%

= � h ] G u ?BA h_i(Z � ? [�Z p_?BA Z\[ ? a At? y ]th At? uQZ\[�Z\] ? ].a@[ E ab^ ? VH] �QaQrs].abZ\] C hxV A i [�hxe ] >@? e ? Z_V��bh �2�
=�>@? cb[ A ] CfA y ?BA.CDp VbZ\] ? y �/C ] > Z_V h � ? [ E Z\[ z ?�� p-� z �� z�Z_Vby CDA Z k�?qG V@hx^Dy A Z � ? [�Z p_? ].Z �_? V h � ? [
] >@?�> hxe�h p_? V ? hxa A �bh � y C [ ? rs] C hxV 	 � U V rqZ At? � z�] >b? [ ? Z\[ ?K,�2 [ ? Z_^ C ,BZ\] C hxV A���C ] > ] >@?�A Z_e ? �bh �
uQZ\[�Z_e ? ] ? [ A E a@]#y C �6? [ ? Vg] C V C ] C Z_^�u ? [�].a@[ E Z\] C hxV A zwZ_Vby ] >@? Z , C e a@] > Z_^-Z � ? [�Z p_? y l abZ_VH] C ] Cd?BA Z\[ ?
i a@[.] >@? [ ? V At? e E ^ ? Z � ? [�Z p_? y�]th C Vbrs[ ? Z At? ] >@?�A ].Z\] CDA ] C rqZ_^ A Z_e�uQ^ ? A.C , ?��/=�>@?#? V At? e E ^ ? Z � ? [�Z p_? CDA
y ? V@h_] ? y ��C ] > � � Z_VQy CDA y ? cQV ? y�Z A

� �� � � ,
 
 ���

��������
��� �

�� � � ~ . � }H�

� � ? [�Z pxC V p ] >b? �bh � ?Bl abZ\] C hxV C V ] >bCfA e Z_VbV ? [ p_? V ? [�Z\] ?BA ] ? [ e A�C V �_hx^ � C V p y ? V A.C ] G Z_Vby � ? ^dhLr C ] G
rsh_[.[ ? ^fZ\] C hxV A)A abr > Z A � � ���� � �/h �-? � ? [Bz A.C Vbr ? ] >@? e Z )LC e abe�" Z_r > VOabe E�? [ A ].aby Cd? y CDA ^ ?BA.A ] > Z_V
| �/. z6] >@? e Z )@C e abe�y ? V A.C ] G �QaQrs].abZ\] C hxV � � � �� CDA i hxabVQyY]th E�? ^ ?BA�A ] > Z_V 2 u ? [�r ? VH] � UWV�Z_yby C ] C hxV�z
�-? y@hSV@h_] A ].aQy G ] >b? E Z_^DZ_VQr ? h_i�].a@[ E ab^ ? VH] ? V ? [ p_G E aby p_? ] 
�] >@? [ ? imh_[ ? � ? Z A.A abe ? rshxV A ].Z_VH]
y ? V A�C ] G ��>@? VYrshxe�u a@] C V p l abZ_VH] C ] Cd?BA A abr > Z A�k�?qG Vbhx^Dy A A ]t[ ?BA�At?BA��

= h�rshxV@cb[�e�] >@? rshxV � ? [ p_? Vbr ? h_i)] >@?Y? V At? e E ^ ? Z � ? [�Z p_? z�]th_].Z_^�r C [ rqab^DZ\] C hxV C V ] >@? rshxe uQa +
].Z\] C hxVbZ_^-y@hxe Z C V CDA rshxe�uQa@] ? y imh_[ ? Z_r > [�abV�z8Z_Vby } [�abV A Z\[ ? uQ^dh_]t] ? y C V ` Cdp ab[ ?�. � { �2n ab[ C V p
] >@? imh_[�e Z\] C hxV Z_Vby ^DZ_e C VbZ\[ ]t[�Z_V A ^DZ\] C hxV A ].Z p_? z-] >@? [ ?YCDA V@h�y CfA u ? [ A.C hxV�h_i)r C [�rqab^fZ\] C hxV Z_e hxV p
] >@? [ ? Z_^ C ,BZ\] C hxV A z E a@]FZ A ] >@? �_h_[.] ?*) [ C V p E�? rshxe ? ].a@[ E aQ^ ? Vg]qzO] >@? r C [�rqaQ^DZ\] C hxV ��C ^D^ � Z\[ G E�? ] �-?q? V



}g�

-3 -2 -1 0 1 2 3 4
-3

-2

-1

0

1

2

���
	

-3 -2 -1 0 1 2 3
-3

-2

-1

0

1

2

���
	

-3 -2 -1 0 1 2 3 4
-3

-2

-1

0

1

2

����	

-3 -2 -1 0 1 2 3
-3

-2

-1

0

1

2

��� 	

 � ���  � ���

 � ���  � ���

� � ��� � � ���

� � ��� � � ���

` Cdp a@[ ? . �-,�2 �(=w? e�u�h_[�Z_^ ? �_hx^Dab] C hxV h_i ] >b? A ]t[ ? Z_e ��CDAt? �_h_[.] C r C ] G � � � Z � �� � ,q|x{ 
 E6� �� � ,B{91 
8r �
�� � ,�2 } 
 y � �� � ,B�\| � " Z ) � � | � � z e C V � � + | � � z C Vbrs[ ? e ? VH] � | �-, �



} 3

���
	 ���
	

` Cdp a@[ ? . �-,�4 � Z � U A h + A a@[.i Z_r ? h_i A ]t[ ? Z_e ��CDAt? �_h_[.] C r C ] G � � Z\] �� � ,B�\| z)^ ? � ? ^ � + | �-,�2 z | �-,�2 
 E6�
rshxVH]thxa@[ A h_i � � C VY] >b? uQ^DZ_V ? 	�� | Z_Vby
�8z ��C ] >2{\| ? � ? Vb^ GYA u Z_r ? y rshxVH]thxa@[ A/E�? ] �-?q? V + | �/4 Z_Vby
| �/4 � ~ � u�h A.C ] C � ? z ~ � V ?qp Z\] C � ?��

y C ��? [ ? VH],[ ? Z_^ C ,BZ\] C hxV A yba ? ]th C [.[ ?qp ab^DZ\[ A.>@? yby C V p Z_Vby rqZ_Vbr ? ^D^fZ\] C hxV h_i �_h_[.] C r C ] G��,=�>@? Z � ? [�Z p_? h_i
] >@? r C [�rqaQ^DZ\] C hxV2yba@[ C V p ].a@[ E ab^ ? VH] A ].Z p_? CDA rshxe�u a@] ? y ��C ] > VOabe E�? [)h_i ? V A.? e E ^ ?BA im[.hxe , ]th 1
Z_Vby CDA uQ^dh_]t] ? y C V ` Cdp a@[ ? . �-,�1 �,=�>@? r C [�rqab^DZ\] C hxV CDA�A rqZ_^ ? y ��C ] > � �

���
zO] >@? e Z )@C e abe r C [ rqab^DZ\] C hxV

Z\im] ? [ [ C V p i h_[ e Z\] C hxV � =�>@? Z � ? [�Z p_? r C [�rqab^DZ\] C hxV rshxV � ? [ p_? ]th�] >@? e ? Z_V A.?Bl a ? VQr ? �/C ] > e�h_[ ?
] > Z_V 4 [ ? Z_^ C ,BZ\] C hxV A�� `@h_[#h_] >b? [ l abZ_Vg] C ] Cd?BAoA abr > Z A#? V ? [ p_G�A u ? rs]t[�abe$Z_Vby k�?qG V@hx^fy AoA ]t[ ?BA�At?BA z
e�h_[ ? [ ? Z_^ C ,BZ\] C hxV A Z\[ ? V ?q? y ? y�]th Z_r >bCD? � ? Z_rqrqa@[�Z\] ? Z � ? [�Z p_?BA��

` Cdp a@[ ? . �-,B� u ^dh_] A ] >@? ? V At? e E ^ ?*+ Z � ? [ Z p_? y#hxV ?*+ y C e ? V A�C hxVbZ_^ ? V ? [ p_GoA u ? rs]t[ Z C V�] >@? Z , C e a@] > Z_^
y C [ ? rs] C hxV � U V ] >@?)C V C ] C Z_^ A ].Z p_? zLhxVb^ G � Z � ? VOabe E6? [ A i [�hxe , ]th ._{ Z\[ ?�?*) r C ] ? y�zLZ_Vby >bCdpx>@? [ � Z � ?
VOabe E�? [ A#> Z � ? , ? [.h C V C ] C Z_^ ? V ? [ p_G�� n a@[ C V p ] >@? ]t[�Z_V A.C ] C hxV A ].Z p_? ] >@? A u ? rs]t[�Z Z\[ ? y@hxe C VbZ\] ? y
EOG ] >@? ^dh � Z , C e a@] > Z_^8e�hLy ?BA z
Z_Vby�Z_^D^j] >@?�? V ? [ p_G rshxe�u�hxV ? VH] AoC VQrs[ ? Z At? [�Z\u C yQ^ G Z A�? V ? [ p_G CDA
?*) ]t[�Z_rs] ? y i [�hxe ] >@? e ? Z_V �bh � � � ]-^DZ\] ? [ A ].Z p_? h_i
] >@?�C V A ].Z EQC ^ C ] G z >bCdpx>b? [ e�hLy ?BA Z\[ ?�?*) r C ] ? y EHG
V@hxVb^ C V ? Z\[ C VH] ? [�Z_rs] C hxV AFE�? ] �-?q? V�^dh � ? [/e�hOy ?BA zbZ_Vby ] >@?oA u ? rs]t[�Z E [.hxZ_y ? VYZ A ].a@[ E ab^ ? Vbr ?)? V ? [ p_G
rqZ A rqZ_y ?oCfA,?BA ].Z E ^ CDA.>@? y �j=�>b?)A u ? rs]t[�aQe!Z_r >bCd? � ?BA Z l abZ A�C + A ] ? Z_y G A ].Z\] ? Z\i ] ? [ �� � ,",q| � � ^D] > hxa px>
] >@? �bh � CDA V@h_] A ].Z\] CDA ] C rqZ_^D^ G�A ].Z\] C hxVbZ\[ G z�] >@? A ^dh_u ? h_i�] >@? A u ? rs]t[�abe CDA C V �\Z\[ C Z_VH]#Z_VQySy ? rqZ GLA
A ^dh � ^ G yba ? ]th ].a@[ E ab^ ? VH] y CDA.A.C uQZ\] C hxV �

= hYrshxe�uQa@] ? ] >@? r C [�rqab^fZ\] C hxV h_i ] >@? �_h_[.] ?*) [ C V p Z_^DhxV ? ~ C � ? �/C ] > hxa@]/] >@? � Z �_? � z �-?�At? ]�] >@?
�_h_[.] C r C ] G ]th�, ? [.h)hxa@] A.C y ? h_iQZ�rq^dh A.? y CDA h + rshxVg]thxa@[8h_i �_h_[.] C r C ] G Z\[�hxabVbyo] >b? ^ ? Z_y C V p �_h_[.] ?*) rsh_[ ? zxZ\]
��>bC r > u6h C Vg]�] >b? �_h_[.] C r C ] G CDA-{�� h_i
] >@? e Z )LC e#abe �_h_[.] C r C ] G C V ] >@? rsh_[ ? [ Cdpx> ]-Z\im] ? [Fi h_[�e Z\] C hxV �



2\|

���
��

� �
�� �

200 250 300 350 400

0.2

0.4

0.6

0.8

n=1
n=2
n=3
n=4
n=5
n=6
n=7


�

` Cdp a@[ ? . �-,�1 � � � ? [�Z p_? y r C [�rqab^DZ\] C hxV A��/C ] > VHaQe E�? [ h_i ? V At? e E ^ ?BA im[.hxe , ]th 1 �

� �

10 20 30 40 50 60

10-6

10-5

10-4

10-3

10-2

10-1

�	��

���������	������������� �"!#�%$

���
	

���

10 20 30 40 50 60

10-6

10-5

10-4

10-3

10-2

10-1

�	�%
&�"�'��� �����(�����)�*�'��!���$

���
	

` Cdp a@[ ?J. �-,B� � 1�V ?*+ y C e ? V A.C hxVQZ_^ ? V ? [ p_G2A u ? rs]t[�Z C V 	�y C [ ? rs] C hxV � ~ Z � ^DZ_e C VQZ\[ A ].Z p_? z ~ � � �� �
� �/4 
 ~�� � �� � } . � { 
 ~ h �
�� � �"4 � } 
 ~ E�� ].a@[ E ab^ ? VH] A ].Z p_? z ~ � �
�� � ,�.\| 
 ~�� �
�� � {�,�4 
 ~ h �
�� � .\|x{ �



2�,

���
� �
��
�

100 150 200 250 300

1000

1500

2000

2500

3000

3500


�

` CDp a@[ ? . �-,�3 �Fn/? rqZ G h_i �_h_[.] ?*) [ C V p�k�?qG V@hx^Dy A VHabe E�? [ � � � #�� � � zbhxV ? [�abV C VYrqZ At? � �

=�>@? r C [�rqab^DZ\] C hxV �/C ] >bC V ] >@? rshxVH]thxa@[ CfA rshxe�uQa@] ? y ��C ] >

� � � #��
� � � �  � � � ~ . �/2x�

��>bC r >�CDA/C VH] ?qp [�Z\] ? y VHabe ? [ C rqZ_^D^ G ��C ] > Z } ] > + h_[�y ? [/Z_rqrqa@[�Z\] ?�l abZ_y@[�Z\].ab[ ?(A r >@? e ?�� ` Cdp a@[ ? . �-,�3
uQ^dh_] A ] >@? y ? rqZ G h_i k�?qG V@hx^Dy A VOabe E�? [ h_i/] >@? �_h_[.] ?*) [ C V p � � � #�� � � � � Vb^ C��_? ]th_].Z_^�r C [ rqab^DZ\] C hxV
C V ` Cdp a@[ ?K. � { z ��>QC r > y ? rqZ GOA Z A � ���� yQa@[ C V p ] >@? ].a@[ E ab^ ? VH] A ].Z p_? zFy ? rqZ G h_i/] >b? �_h_[.] ?*) [ C V p
r C [�rqaQ^DZ\] C hxV�rqZ_V E�? Z\uQub[.h )@C e Z\] ? y Z A Z�^ C V ? Z\[oi abVbrs] C hxV h_iF] C e ? z A.C e C ^DZ\[�]th�] >@? ?*) u ? [ C e ? VH].Z_^
h EQAt? [ � Z\] C hxV�h_i ��?BCDp Z_Vby�� $ > Z\[ CdE ~ ,�3"3 }H� �

1�VQr ? i h_[�e ? y�z,] >@? �_h_[.] ?*) [ C V p ]t[�Z_V A ^DZ\] ?BA y@h � V A ]t[ ? Z_e ��C ] > At? ^di + C VbybaQr ? y � ? ^DhOr C ] G�� ` Cdp +
a@[ ? . � {\| ~ Z � uQ^dh_] A ] >@? ? V At? e E ^ ?*+ Z � ? [ Z p_? y ]t[�Z � ? rs]th_[ G h_i�] >b? �_h_[.] ?*) [ C V pxA��2=�>b? �_h_[.] ?*) [ C V p
r ? VH]t[.h C y CDA rqZ_^Drqab^DZ\] ? y �/C ] > ~�� Z � e Z_V ,�391\�x�

� � ���  � � �  � �� � � � �  � � � ~ . �/4x�

= [�Z_V A ^DZ\] C hxVbZ_^ � ? ^DhOr C ] G h_i ] >@? �_h_[.] ?*) [ C V p�CDA y ? u C rs] ? y C V ` Cdp ab[ ? . � {\| ~ E6� zgZ_Vby CDA rshxe�uQZ\[ ? y ��C ] >
] >@? � ? ^DhOr C ] G h_i�Z � CDA rshxa A ^DZ_e C VbZ\[ �_h_[.] ?*) [ C V p ~�� Z � e Z_V ,�391 |g� �/C ] > ] >@?�A Z_e ? �bh � uQZ\[�Z_e ? ] ? [ A z
C � ?���k�?qG V@hx^fy A VOabe E6? [ zHr C [�rqaQ^DZ\] C hxV�zgrsh_[ ? [ Z_y C a A z ? ].r � � VQ^ C��_? ] >@?�A e�hOh_] > y ? rqZ G h_i�] >@? ^fZ_e C VbZ\[
[ C V p z\y ? rqZ G h_i � ? ^dhLr C ] G h_iQ] >@? ].a@[ E ab^ ? VH] �_h_[�] ?*) [ C V p imhx^D^dh ��A Z A ].Z C [ + ^ C��_? i Z A.>bC hxV�z A�C e C ^DZ\[w]th�] > Z\]
[ ? u�h_[.] ? y EOG ��?BCDp Z_Vby � $ > Z\[ CdE ~ ,�3"3 }H� � U ] CDA rqZ_a A.? y EHG ] >@? u ? [ C hLy C r A.>@? yby C V p h_i �_h_[.] C r C ] G
im[.hxe ] >b? �_h_[�] ?*) [ C V p(C VH]th#] >@?�� Z �_?�� n)? rqZ G h_i
] >@? ]t[�Z_V A ^fZ\] C hxV � ? ^DhOr C ] G C V ] >@? ].a@[ E ab^ ? Vg] A ].Z p_?



2_{

0 100 200 300

5

10

15

20

25

���
	

0 100 200 300
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

���
	
�� ��

� � ��� � � � � � �

` Cdp a@[ ? . � {\| � ~ Z ��= [�Z � ? rs]th_[ G h_i�] >@? r ? VH]t[.h C y h_i�] >@? �_h_[.] ?*) [ C V p C V rqZ At?�� z ? V At? e E ^ ?*+ Z � ? [�Z p_? y
��C ] >  � ,B{ � ~ E�� ~�� �8? V At? e E ^ ?*+ Z � ? [�Z p_? y ]t[�Z_V A ^DZ\] C hxVbZ_^ � ? ^DhOr C ] G h_i�] >@? ].a@[ E ab^ ? VH] �_h_[�] ?*) [ C V p z
~ � h_i�Z ^DZ_e C VbZ\[ �_h_[.] ?*) [ C V p ��C ] > ] >@?oA Z_e ? [ C V p ub[.h_u ? [.] Cd?BA��

CDA e abr > imZ A ] ? [�] > Z_VY] >b? ^DZ_e C VbZ\[ �_h_[�] ?*) [ C V p-�
=�>b?#C V A ].Z EQC ^ C ] G � Z � ?BAo?*) ]t[�Z_rs] ? V ? [ p_G i [.hxe ] >@? e ? Z_V �bh � z6Z_Vby i ?q? y ? V ? [ p_G C VH]th A e Z_^D^ ? [

A rqZ_^ ?BA z�] >@? ? V ? [ p_G rqZ A rqZ_y ? CfA(?BA ].Z E ^ CDA.>@? y ��C ] >Sk�?qG V@hx^Dy A(A ]t[ ?BA�At?BA�� U V ` Cdp a@[ ?�. � {�, z �-? uQ^dh_]
] >@? [�Z_y C Z_^�ub[.h_cQ^ ? h_ij] >@?o? V A.? e E ^ ?*+ Z � ? [�Z p_? y2Z )LC Z_^ � ? ^dhOr C ] G zQZ_Vby�] � h rshxe�u�hxV ? VH] A h_i k�?qG Vbhx^Dy A
A ]t[ ?BA�At?BA Z_rs[.h A�A ] >@? r ? VH] ? [ h_i-] >b? �_h_[.] ?*) [ C V p zwZ_^D^ A rqZ_^ ? y ��C ] > 	�
 � 	���� � � 3 ? rqZ_a A.? h_iF] >@?
y CDA u ? [ A.C hxV�Z_e�hxV p ]t[�Z � ? rs]th_[ Cd?BA h_i �_h_[.] ?*) [ C V pxA z8] >@? r ? Vg]t[.h C y h_i ? Z_r > �_h_[�] ?*) [ C V p2> Z A ]th E�?
rshxe�uQab] ? y C Vby C � C ybabZ_^D^ G z8Z_Vby ] >b? [�Z_y C Z_^�ub[.h_cQ^ ?BA Z\[ ? e ? Z A a@[ ? y Z\] ] > Z\] ^dhOrqZ\] C hxV � � i ] ? [ ] >@?
imh_[�e Z\] C hxV h_i�] >@? �_h_[.] ?*) [ C V p zg] >@? u ? Z � �\Z_^Da ? h_i
] >@? e ? Z_V Z )@C Z_^ �bh � y ? rs[ ? Z A.?BA yQa ? ]th � CfA rshxa A
y C � a A.C hxV �w=�>b?)k�?qG V@hx^fy A A ]t[ ?BA.At?BA Z\[ ? V ?qp ^ CDpxCdE ^ ? yQa@[ C V p ] >@? ^ C V ? Z\[ C V A ].Z EQC ^ C ] G�A ].Z p_?�� ��h � ? � ? [ z
yba@[ C V p ] >@? V@hxVb^ C V ? Z\[ A ].Z p_? z E h_] >�k�?qG V@hx^Dy A A ]t[ ?BA.At?BA [ CDAt? [�Z\u C yb^ G Z_VQyY[ ? Z_r > e Z )@C e abe �\Z_^Da ?BA
Z\] �� � ,�18. z A a p_p_?BA ] C V p ] >@?�? Vby h_i ].a@[ E ab^ ? Vbr ? ]t[ Z_V A.C ] C hxV �!=�>@?�A Z\].ab[�Z\] C hxV �\Z_^Da ? imh_[�] >@?
rshxe�u�hxV ? VH] � ���� � �� � CfA-| � |\}�1�	��� z ��>QC r > CDA Z E hxa@] A Z_e ? �\Z_^Da ?0��C ] > ] >@? VOabe ? [ C rqZ_^ A.C e ab^DZ\] C hxV
h_i�Z�].a@[ E aQ^ ? Vg] � ? ] ��C ] > A.C e C ^DZ\[ k�?qG V@hx^Dy A VHabe E�? [ ~ `@[ ? abVby {\|_| , � � $ ^ ? , ? [ � v hx^ ?BA ~ ,�3"3\|g�
e ? Z A ab[ ? yY] >@? y CDA ]t[ CdE a@] C hxV h_i k�?qG V@hx^fy A�A ]t[ ?BA�At?BA � � �� � �� � z � � �� � �� � Z_Vby � � �� � �� � zbZ A �-? ^D^
Z A ] >@? ].ab[ E ab^ ? VQr ? ub[.hLybabrs] C hxV ] ? [�e A�� �/h �-? � ? [Bz@] >@? Z , C e a@] > Z_^ k�?qG V@hx^Dy A A ]t[ ?BA.A�� � � � � � � � � Z A
V@h_]�e ? Z A ab[ ? y�z�] >@? [ ? imh_[ ? ] >@? ].a@[ E ab^ ? Vbr ? ub[�hOybaQrs] C hxV ] ? [ e A Z\[ ?�C Vbrshxe�uQ^ ? ] ?��o=�>@?qG�?BA ] C e Z\] ? y
] >@? a@ubu ? [ E hxabVQyoh_ib] >@? ] ? [�e ]th E6? ] >@? A abe h_ib] >@? h_] >@? [�] � h k�?qG V@hx^Dy A V@h_[�e Z_^ A ]t[ ?BA.A.?BA�� U V#] >@?
ub[ ?BA.? Vg] A ].aQy G z �-? a At? Z A e Z_V G Z A ,�2 [�aQV A ]th�h E ].Z C V ? V At? e E ^ ?*+ Z � ? [�Z p_? y e ? Z_V � ? ^DhOr C ] G Z_Vby�Z_^D^



2".
e Z �th_[�rshxe�u�hxV ? Vg] A h_i k�?qG Vbhx^Dy AjA ]t[ ?BA.At?BA z �/>bC r > Z\[ ? uQ^dh_]t] ? y C V#` CDp a@[ ? . � {_{ ]th . � {"4 ��=�>@? [ Z_y C Z_^
Z_Vby�Z , C e#a@] > Z_^�rshxe�u�hxV ? VH] A h_iF] >@? k�?qG Vbhx^Dy A�A ]t[ ?BA�At?BA(> Z � ? Z E hxa@]o] >b? A Z_e ? Z_e uQ^ C ].aby ? z Z_Vby
] >@? Z )@C Z_^�rshxe�u�hxV ? VH] CDA Z E hxa@] ] �/C r ? h_iw] >b? Z_e�uQ^ C ].aQy ?���=�>@? Z_e�uQ^ C ].aby ? h_iw] >@?oA�>@? Z\[ C V p�A ]t[ ?BA.A
� ��������� � CfA Z E hxab] 2\| u ? [ r ? Vg]�h_i-] >@? V@h_[�e Z_^ A ]t[ ?BA.A�� ��? h E At? [�� ? ] > Z\] E h_] > ] >@? [�Z_y C Z_^�Z_Vby
Z , C e a@] > Z_^�Vbh_[�e Z_^ A ]t[ ?BA.At?BA(> Z � ? Z � Z �_? [ ?qpxC hxV�z ��>bC r > rshxV@cb[�e�] >@? ?*)@CDA ] ? Vbr ? h_i A ]t[ ? Z_e �/CDAt?
�_h_[.] C r C ] G y CDA rqa A.At? y C V ] >@? uQ[ ? � C hxa A At? rs] C hxV �

= h C V � ?BA ] Cdp Z\] ? > h � ].a@[ E aQ^ ? Vbr ?�CDA ub[�hOybaQr ? y EHG ] >@? �_h_[.] ?*) [ C V p-� ��? rshxe�u a@] ? ] >@?(C Vbrshxe +
ub[ ?BA�A.CdE ^ ? ].a@[ E ab^ ? VH] �LC V ? ] C r ? V ? [ p_G E Z_^DZ_Vbr ?

� � �� � � � � � � � � ) �
�
�
�
�



~ . �51_�

��>@? [ ?
� � � � � ,

{ � �� � �� � ~ . � �x�

CDA ] >@? ]th_].Z_^
].a@[ E ab^ ? Vbr ?�? V ? [ p_G z Z_Vby

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

�
� � �� � �� � � � �� � �

� � �
�  � � ~ . �/3x�

�
� ���� ���� � � �� �

�
�
� � � � � � � � �

�
�



~ . �-,q|g�

CDA ] >@? ].a@[ E ab^ ? Vbr ? ub[.hLybabrs] C hxV ] ? [�eYz

� ) � � � � � � �g~ ,{ � �� � �� � & �
�
� � � ~ . �-,", �

CDA e ? Z_V �bh � ]t[�Z_V A u�h_[.] ] ? [�e�zbZ_Vby

�
�
� � � � � �� � � �� � � ~ . �-,B{x�

CDA � CDA rshxa A y CDA.A.C u Z\] C hxV � ��? rshxVbr ? Vg]t[ Z\] ? hxV�] >@? ].ab[ E ab^ ? VH]�ub[.hLybabrs] C hxV2] ? [�e A�� �,l �+. �/3 y C ��? [ A
im[.hxe ] >@? rsh_[.[ ?BA u6hxVQy C V pS?Bl aQZ\] C hxV imh_[�uQ^DZ_V ? �bh � hxVb^ G C V ] >@? ^DZ A ]Y] ? [ e � =�>@? ] ? [�e � � � �
[ ? ub[ ?BAt? Vg] AFA ]t[ ? ].r >bC V p h_[�rshxVH]t[�Z_rs] C V p h_ijr C [�rqab^fZ\[ �_h_[.] ?*) ^ C V ?BA yba ? ]th�e ? Z_V [�Z_y C Z_^ e h_] C hxV�z@Z_Vby
� � � � � � [ ? ub[ ?BAt? VH] A ] >@? rshxVH]t[ CdE a@] C hxV im[.hxe ] >@? Z , C e#a@] > Z_^ �bh � A ].aby Cd? y C V�] >@? ub[ ? � C hxa A At? rs] C hxV �

` Cdp a@[ ?�. � {91 uQ^dh_]#] >@? y CDA ]t[ CdE a@] C hxV h_i ] >@? } ] ? [ e A h_i � Z\] �� � ,�18. z ��>@? V ] >@? k�?qG Vbhx^Dy A
A ]t[ ?BA�At?BA [ ? Z_r > ] >b? e Z )LC e abe � Z_^fa ? z�Z_Vby ` CDp a@[ ? . � {_� uQ^dh_])] >@? A abe � � � ]�] >bCDA e�hxe ? VH]qz�] >@?



2 }

��
� �

1

2

3

4

43.2 86.4 130 173 216 259 302

�

���
	

��
� �

1

2

3

4

43.2 86.4 130 173 216 259 302

�

���
	

��
� �

1

2

3

4

43.2 86.4 130 173 216 259 302

�

����	

| �-,s} 	�


| � |_|_|93".#	 

�

| � |_|_|\} 4#	�

�

` Cdp a@[ ? . � {�,�� ~ Z ��k Z_y C Z_^
y CDA ]t[ CdE a@] C hxV h_i ? V A.? e E ^ ?*+ Z � ? [�Z p_? y Z )@C Z_^ � ? ^dhLr C ] G � � � ��	 
 � Z\] �� �
} . � { z �"4 � } z ,�.\| z ,�18. z {�,�4 z {"2"3 z .\|x{ � ~ E6��k�?qG V@hx^Dy A�A ]t[ ?BA.A rshxe�u�hxV ? VH] � ��������� ��	�

��� z ~ r �
k�?qG V@hx^Dy A A ]t[ ?BA.A rshxe u6hxV ? Vg] � ���� �������	 

� ���



2"2

��
� �

-4 -2 0 2 4 6
0

1

2

3

� � � �

��� 	

��
� �

-4 -2 0 2 4 6
0

1

2

3

� � � �

��� 	

` Cdp a@[ ? . � {_{ � ~ Z � v hxVH]thxa@[�u ^dh_] h_i ? V At? e E ^ ?*+ Z � ? [ Z p_? y Z )@C Z_^ � ? ^dhLr C ] G � � ��	�
 ~  � ,�2 zQrqZ At?��x� z
e C V � � | � |_|92"4 z6e Z ) � � | �-,�. z C VQrs[ ? e ? VH] � | � |_|92"4 
 ~ E6�F? V At? e E ^ ?*+ Z � ? [�Z p_? y2[�Z_y C Z_^ � ? ^dhLr C ] G � � ��	�
 z
e C V � �

�
| � |9. zbe Z ) � � | � |9. z C Vbrs[ ? e ? VH] � | � |_|x{_� �



2"4

��
� �

-5 0 5

2

4

�������

` Cdp a@[ ? . � {". � v hxVH]thxa@[ uQ^dh_]8h_i ? V At? e E ^ ?*+ Z � ? [ Z p_? y k�?qG V@hx^fy A�A ]t[ ?BA.A � � �� � �� ��	�

� � zge C V � � 1#�51 �,q| ��� zQe Z ) � � ,��/2 � ,q| � 	\z C Vbrs[ ? e ? Vg] � 1#�51 � ,q| ��� �

��
� �

-5 0 5

2

4

����� �

` Cdp a@[ ? . � { } � v hxVg]thxab[ uQ^Dh_]�h_i ? V At? e E ^ ?*+ Z � ? [ Z p_? y k�?qG Vbhx^Dy A,A ]t[ ?BA.A � � �� � �� ��	�

��� zOe C V � � .��/3 �,q| ��� zQe Z ) � � 1#�51 � ,q| � � z C Vbrs[ ? e ? Vg] � .��/3 � ,q| ��� �



291

��
� �

-5 0 5

2

4

�������

` Cdp a@[ ? . � {"2 � v hxVg]thxab[,uQ^dh_],h_i ? V At? e E ^ ?*+ Z � ? [�Z p_? y k�?qG V@hx^fy A�A ]t[ ?BA�A � � � � � � � ��	�

� � zOe C V � � .��/3 �,q| ��� zQe Z ) � � 3��/. � ,q| � � z C Vbrs[ ? e ? Vg] � .��/3 � ,q| ��� �

��
� �

-5 0 5

2

4

����� �

` Cdp a@[ ? . � {"4 � v hxVH]thxa@[FuQ^dh_]-h_i ? V A.? e E ^ ?*+ Z � ? [�Z p_? y k�?qG V@hx^Dy A-A ]t[ ?BA.A � � �� � �� ��	�

��� z@e C V � � .��/3 �,q| ��� zQe Z ) � � } �/4 � ,q| � � z C Vbrs[ ? e ? Vg] � .��/3 � ,q| ��� �



2_�

1 2 3 4 5
0

1

2

3

��� 	

1 2 3 4 5
0

1

2

3

��� 	

1 2 3 4 5
0

1

2

3

����	

1 2 3 4 5
0

1

2

3

��� 	

 � ���  � ���

 � ���  � ���

� � ��� � � ���

� � � � � � � �

` Cdp a@[ ? . � {91 � v hxVH]thxa@[ u ^dh_] h_i ].a@[ E ab^ ? Vbr ? ub[.hLybabrs] C hxV ] ? [�e A z A rqZ_^ ? y ��C ] > 	�
 	 � � � z ~ Z �
�
�
� ���� ���� � &� � � z_e C V � �

�
, � ,q| � � zxe Z ) � � ,�� � � ,q| � � z C Vbrs[ ? e ? Vg] � , � ,q| ��� 
 ~ E6� � �

� �� � �� ~ � � &� � �
� � �� � � � z�e C V � � , � ,q| ��� z e Z ) � � ,�� } � ,q| � � z C Vbrs[ ? e ? VH] � , � ,q| ��� 
 ~ r � �

�
� �� � �� � � �� � � z

e C V � �
�
4 � ,q| ��� zLe Z ) � � 4 � ,q| ��� z C Vbrs[ ? e ? Vg] � , � ,q| ��� 
 ~ y � � �

� � � � � � � �� � zLe C V � �
�
. � ,q| ��� ze Z ) � � . � ,q| ��� z C Vbrs[ ? e ? VH] � , � ,q| ��� �

].a@[ E ab^ ? VH])uQ[.hOyQabrs] C hxV CDA u�h A.C ] C � ? ��C ] >bC V2] >@?�? VH] C [ ? �_h_[.] ?*) [ C V p rsh_[ ? zjZ_Vby CfAoA ]t[.hxV p_? [#Z\]o] >@?
im[.hxVg] > Z_^di�h_i�] >b? rsh_[ ?�� =�>@? e Z �th_[ rshxVg]t[ CDE a@] C hxVS]th�].a@[ E ab^ ? VH]#ub[�hOybaQrs] C hxV CDA i [.hxe ] >b? cb[ A ]
] � h�] ? [�e A z Z_Vby E h_] > ] ? [�e A Z\[ ? u�h A.C ] C � ? Z\]�] >@? im[.hxVH]�h_i�] >@? rsh_[ ?�� $ ^ ? , ? [ � v hx^ ?BA ~ ,�3"3\|g�
A a p_p_?BA ] ? y�] > Z\]�] >@? >bCdpx>@? [�].a@[ E ab^ ? VH])uQ[.hOyQabrs] C hxV Z\]o] >bCDA [ ?qpxC hxV CDA yba ? ]th �_h_[�] ?*) A ]t[ ? ].r >QC V p-�
�/h �-? � ? [BzL] >@? ^DZ A ],] ? [�e C V �,l ��. �/3oCDA V ?qp Z\] C � ?/C V�] >@? im[.hxVH]�[ ?qpxC hxV C V�] >@?�A�C e#aQ^DZ\] C hxV A�� � Vbh_] >@? [
y C ��? [ ? Vbr ? E6? ] � ?q? V A.C e ab^DZ\] C hxV�Z_Vby�] >@? ?*) u ? [ C e ? Vg] CDA���C ] > ] >@? ] ? [�e �

�
� �� � �� � � �� � ���Y=�>bCDA

] ? [�e CDA ybhxe C VbZ_VH] C V ] >b?�?*) u ? [ C e ? Vg] E�? rqZ_a At? h_i ] >b? ^DZ\[ p_? [�Z_y C Z_^ � ? ^dhLr C ] G p [�Z_y Cd? Vg] Z_rs[.h A�A ] >@?
] >bC V rsh_[ ?�� � C ] > Z ] >QC r �_? [�rsh_[ ?�C VY] >@? A.C e ab^DZ\] C hxV�z@] >QCDA ] ? [�e > Z A�A e Z_^D^ ? [�rshxVH]t[ CdE a@] C hxVY]th ] >@?
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` Cdp a@[ ?J. � {_� � v hxVH]thxa@[(u ^dh_]�h_i ]th_].Z_^ ].a@[ E ab^ ? Vbr ? ub[.hLybabrs] C hxV�z A rqZ_^ ? y ��C ] >�	�
 	 � � � zje C V � � { �,q| ��� zQe Z ) � � {�� } � ,q| � � z C Vbrs[ ? e ? Vg] � , � ,q| ��� �
� ��� �(�,��� �H%�	��$	 �.
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n a@[ C V p ] >b? ].a@[ E aQ^ ? Vg] A ].Z p_? z@e ? Z_V �bh � ub[.h_u ? [.] Cd?BA�A aQr > Z A u ? Z � Z )@C Z_^ � ? ^dhLr C ] G zHu ? Z � �_h_[.] C r C ] G z
�_h_[.] ?*) [ C V p r C [�rqab^DZ\] C hxV�y ? rqZ G�C V ] C e ? z ��>@? [ ? Z A ] >b? rsh_[ ? [�Z_y C a A Z_Vby [ C V p [ Z_y C a A�C Vbrs[ ? Z At? C V
] C e ? z E h_] > yQa ? ]th ].a@[ E ab^ ? VH] y C � a A.C hxV Z_Vby ? Vg]t[ Z C Vbe ? VH] h_i A a@[�[.hxabVby C V p2C [.[.h_].Z\] C hxVbZ_^ �Qa C y �
" Z ) � h_[.] >HG ~ ,�391"1_� A ].aby Cd? y ] >b? y ? rqZ G h_i�] >@? �_h_[.] C r C ] G C V A.C y ? ] >@? rsh_[ ?�� � ?2At? uQZ\[�Z\] ? y ] >@?
�bh � c ? ^Dy C VH]th�] > [ ?q? y CfA ] C Vbrs]-[ ?qpxC hxV A zLZ_e EQCd? VH]qz@hxa@] ? [ �Qh � Z_VbyYrsh_[ ? [ ?qpxC hxV�z ��C ] > � ? ^D^ + y ? cQV ? y
C VH] ? [.i Z_r ?)E�? ] � ?q? VY] >b? e � � ? imhxabVby ] > Z\] ] >@? [ C V p(p [.h � ] > [�Z\] ?0� Z A rshxVH]t[.hx^D^ ? y EOG ? VH]t[�Z C Vbe ? VH]
Z_rs[.h A.A ] >@? rsh_[ ? � hxa@] ? [ �bh � C VH] ? [.i Z_r ?��!=�>b? rsh_[ ? i ? y ] >@? hxa@] ? [ �Qh � ��C ] > �_h_[.] C r C ] G z�e Z C VQ^ G
] > [.hxa px> y C � a A.C hxV�zOZ_Vby �_h_[.] C r C ] G � Z A e C )O? y ��C ] >YC [.[.h_].Z\] C hxVQZ_^ � a C y EHG ].a@[ E aQ^ ? Vg] �Qabrs].aQZ\] C hxV A
C V ] >@? hxab] ? [ �bh � [ ?qpxC hxV � U V ] >b? rqa@[.[ ? VH] A ].aby G z k�?qG V@hx^Dy A VHabe E�? [ CDA ^dh �-? [ ] > Z_V C V ] >@?
?*) u ? [ C e ? VH] A z
Z_Vby ] >@? rsh_[ ? [ ?qpxC hxV CDA V@h_] �-? ^D^ At? uQZ\[�Z\] ? y�im[.hxe ] >@? hxab] ? [ �bh � � =�>QCDA ^ ? Z_y A ]th
>bCdpx>b? [ �_h_[.] C r C ] G y C � a A.C hxV Z_VbyYy ? rqZ G [�Z\] ?��

UWV#Z/i ab^D^ G ].a@[ E aQ^ ? Vg] �_h_[.] ?*) [ C V p z ] >@?-? �_hx^Da@] C hxV(h_i A ].Z\] CDA ] C rqZ_^ l aQZ_Vg] C ] CD?BA ��C ^D^ E�? C Vby ? u ? VQy ? Vg]
h_i6] >@? �OC V ? e Z\] C r � CDA rsh A.C ] G Z_Vby�y ? u ? Vby hxVb^ G hxV ^ C V ? Z\[ C e�uQab^ A.? � � � z ��>b? [ ? � CDA rshxe uQa@] ? y�im[.hxe
] >@? ] C e ?�C VH] ?qp [�Z_^jh_i,] >@? imh_[�r C V p imaQVbrs] C hxV ��=�>@? V im[.hxe y C e ? V A�C hxVbZ_^ Z_VQZ_^ GOA�CDA �-? rqZ_V�y ? cQV ? Z
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��>@? [ ?  � Z_Vby �� � Z\[ ? � C [.].abZ_^�h_[ CdpxC V A h_i8] >@? ].a@[ E ab^ ? VH] �_h_[�] ?*) [ C V pxA��
=�>b? y ? rqZ G h_i u ? Z � Z )@C Z_^ � ? ^dhOr C ] G hxV ] >b? r ? VH] ? [�^ C V ? � 
 Z_^dhxV p ] >@? �_h_[.] ?*) [ C V p ]t[�Z � ? rs]th_[ G z

Z_Vby Z p Z C V A ]j] C e ? z CDA uQ^dh_]t] ? y C V#` CDp a@[ ?;. � {"3 ~ Z � Z_Vby ~ E6� z_[ ?BA u ? rs] C � ? ^ G��8=�>@? c p a@[ ?BA y ? e�hxV A ]t[�Z\] ?
] > Z\]�yQa@[ C V p ].a@[ E ab^ ? VH] A ].Z p_? zQ] >@?o? �_hx^fa@] C hxV h_i �_h_[.] ?*) [ C V p Z\uQub[.h )@C e Z\] ? ^ G imhx^D^dh � �,l ��. �-,�4 �

� C ] > ^ ? Z A ] A.l aQZ\[ ? cb]t] C V p h_i �,l � ~ . �-,�4x� zw] >b? � C [.].abZ_^jh_[ CdpxC V A Z\[ ? i hxabVQy ]th E�?��� � � ,�.\| � | z
 � � | � |94 }-��=�>@? � C [.].abZ_^�h_[ CdpxC VYh_i8] C e ?oA�> h ��A Z ^DZ\[ p_? u6h A�C ] C � ? �\Z_^Da ? z ��>QC r >�CfA y C ��? [ ? VH] ] > Z_V
] >@?/?*) u ? [ C e ? Vg] A h_i $ ^ ? , ? [ � v hx^ ?BA ~ ,�3"3\|g� z ��>@? [ ?�E h_] >  � Z_VQy � � Z\[ ? V ?qp Z\] C � ? z C � ? zO] >@? h_[ CdpxC V
C V  CDA abu A ]t[ ? Z_e h_i8] >@? h_[ C cQr ?2�/>@? [ ? ] >@? [ C V p CDA p_? V ? [�Z\] ? y�z�Z_VbyY] >@? h_[ CdpxC V C V ] C e ?(CDA ? Z\[ ^ Cd? [
] > Z_V ] >@?�E�?qpxC VQV C V p h_i �_h_[.] ?*) [ C V p imh_[�e Z\] C hxV ��=�>b? y C ��? [ ? Vbr ?/CDA rqZ_a A.? y EOG ] >@? rsh_[ ? ] >bC r � V ?BA.A��
`@h_[ Zo] >QC r �_? [ rsh_[ ? ~ ].a@[ E aQ^ ? Vg],uQa �-� zg] >b? [ C V p(> Z A ^DZ\[ p_? [ p [.h � ] > [�Z\] ? Z_Vby E h_] > h_[ CdpxC V A ] ? Vby ]th
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E�? u6h A�C ] C � ? ~ �_h > V A hxV ,�391 | z ' h � Z A ,BVbZ G z6`ba�� C ].Z	�  
?q?J,�3918.x� 
 ��>@? [ ? Z A i h_[�Z�] >bC VYrsh_[ ? y �_h_[.] ?*)
[ C V p zb] >@? h_uQu6h A�C ] ?(CDA a A abZ_^D^ G ]t[�a ? ~ = ab[�V ? [ ,�3"291_� � = hY] ?BA ])] >@?#A.? ^di + A�C e C ^DZ\[ C ] G z �-? uQ^Dh_] � ? ^dhLr C ] G
ub[.h_c ^ ?BA�C V E h_] > h_[ CDpxC VbZ_^ ~  z � � Z_Vby A rqZ_^ ? y rshHh_[ y C VbZ\] ?BA ~ � z � ��C V�` Cdp a@[ ? . �/.\| �	��? rqZ_V rshxe�u Z\[ ?
` Cdp a@[ ?K. �/.\| ~ E6� ��C ] > ` Cdp a@[ ? 42C V $ ^ ? , ? [ � v hx^ ?BA ~ ,�3"3\|g� � � C ] > Z�^DZ\[ p_? [ A Z_e�uQ^ ? A.C , ? z�] >@?
? V At? e E ^ ? Z � ? [�Z p_? yYe ? Z_V � ? ^dhOr C ] G ub[.h_cQ^ ?BA�C V�] >@?�?*) u ? [ C e ? VH]�Z\[ ?)A e�hOh_] >@? [ � U V Z_yby C ] C hxV
z ��C ] >
>bCdpx>b? [ k�?qG V@hx^Dy A VOabe E�? [Bzx] >@? rshx^f^DZ\u At? E�? ] �-?q? V ] >@? ub[.h_c ^ ?BA Z\[ ?�E�? ]t] ? [ ] >@? V�] >@? ^Dh � k�?qG Vbhx^Dy A
VOabe E�? [ A.C e#ab^fZ\] C hxV ��=�>@? y C ��? [ ? VH] � Z_^Da ?BA h_i � C [.].aQZ_^8h_[ CdpxC V A ^ ? Z_y�]th�] >@? y C ��? [ ? VH] � Z_^fa ? h_i �
Z_Vby � � U VS] >@? ?*) u ? [ C e ? VH] A z  

�
 � CDA ^DZ\[ p_? [�yba ? ]th ] >@? V ?qp Z\] C � ? �\Z_^Da ? h_i  � z�] >b? [ ? i h_[ ? �

CDA ^DZ\[ p_? [�] > Z_V C V2] >@? A.C e ab^DZ\] C hxV A�� 1�V ] >@? h_] >@? [ > Z_Vby�z ~ � � � ~ �� � �� � �t� �
 CDA�A e Z_^f^ ? [�yba ? ]thY] >@?
V ?qp Z\] C � ? � Z_^fa ? h_i �� � zH] >@? [ ? imh_[ ? ] >@? � Z\[ C Z\] C hxV�h_i�� C V�] >@? �_h_[�] ?*) [ C V p [ ?qpxC hxV CDA�A e Z_^D^ ? [�] > Z_V ] >@?
A.C e ab^DZ\] C hxV A�� � ? � ? [�] >@? ^ ?BA.A z E h_] > Z )@C Z_^jub[.h_cQ^ ? Z_Vby2[�Z_y C Z_^wuQ[.h_cQ^ ? h_i � ? ^dhLr C ] G im[.hxe A.C e ab^DZ\] C hxV
A.> h � p hHhLy rshx^f^DZ\u At? C V ] >b? A.C e C ^DZ\[ C ] G rshHh_[�y C VbZ\] ? A.GOA ] ? e �2=�>b? uQ^dh_] A A.> h � ] > Z\] A.? ^di + A�C e C ^DZ\[
y ? rqZ G CfA Z_r >bCd? � ? y i h_[ �� � ,�18. � ] >b? � ? ^di + A.C e C ^fZ\[ C ] G h_i-] >@? A hxaQVby c ? ^Dy ��C ^f^ E�?�A ].aby Cd? y C V ] >@?
V ?*) ]�r > Z\ub] ? [ �
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` Cdp a@[ ? . �/.\| � v ? VH] ? [�^ C V ? e ? Z_V Z )@C Z_^ � ? ^dhLr C ] G�� ~ Z � z C V h_[ CdpxC V � Z\[ C Z E ^ ?BA z A rqZ_^ ? y ��C ] > ] >b? e Z )@C +
e abe�Z )@C Z_^ � ? ^dhLr C ] G �.a A ]�Z\im] ? [/[ C V p i h_[ e Z\] C hxV�z � 
 
 ~ E6� C V A.C e C ^DZ\[ C ] G �\Z\[ C Z E ^ ?BA���k Z_y C Z_^�uQ[.h_cQ^ ?
h_i�e ? Z_V Z )@C Z_^ � ? ^dhLr C ] G Z_rs[�h A.A ] >@? r ? VH] ? [-h_i6] >b? �_h_[.] ?*) [ C V p ~ r ��C V�h_[ CdpxC V �\Z\[ C Z E ^ ?BA z A rqZ_^ ? y ��C ] >
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UWV�] >bCDA r > Z\ub] ? [Bz �-? A ].aby G ] >@? A hxabVby p_? V ? [�Z\] C hxV EHG ZY].a@[ E ab^ ? VH] �_h_[.] ?*) ] > [.hxa px>�n � � �w=�>@?
A.C e ab^DZ\] ? y A hxabVby2c ? ^Dy CDA rshxe uQZ\[ ? y ��C ] > ?*) u ? [ C e ? VH] A Z_Vby ] >@? h_[ Cd?BA z ]th >b? ^du�abVby ? [ A ].Z_Vby2] >@?
A hxabVQy p_? V ? [�Z\] C hxV ub[.hLr ?BA.A Z_Vby ? �\Z_^DabZ\] ? y C ��? [ ? Vg]F] >@? h_[ Cd?BA y CfA rqa A.At? y C V A.? rs] C hxV , �/2 �
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` Cdp a@[ ?/}-�-,/A�> h ��A ] >@? Z_rshxa A ] C r/c ? ^Dy
zHe ? Z A ab[ ? y �/C ] > ub[ ?BA.A a@[ ? u ? [�].a@[ E Z\] C hxV & � z C V ] >@? i Z\[-c ? ^Dy �
k�? rqZ_^f^@] > Z\]�] >@? i Z\[ + c ? ^fy CDA rshxe�uQab] ? y EHG ] >@? '(C [�r >Q> h � e ? ] > hOy y ?BA rs[ CdE�? y C V � ? rs] C hxV ~ { �/.x� � � ]
�� � ,�._� zHZ)^fZ\[ p_? uQ[ ?BA.A a@[ ? uQab^ At? CDAwp_? V ? [�Z\] ? y EOG ] >@? �_h_[.] ?*) [ C V p i h_[ e Z\] C hxV�zxZ_Vby#ub[.h_u Z p Z\] ?BA hxa@]
h_i8] >@? y@hxe Z C V � � i ] ? [ �� � {_{"2 z A hxaQVby ��C ] >�>QCdpx>@? [ im[ ?Bl a ? Vbr G CfA p_? V ? [�Z\] ? y EHG ] >@? �_h_[�] ?*) [ C V p
C V A ].Z EQC ^ C ] G zxZ_Vby�] >@?�A hxabVby p_? V ? [ Z\] C hxV rshxVH] C VOa ?BA abVH] C ^L] >@? �_h_[�] ?*) [ C V p�E�? rshxe ? i ab^D^ G ].a@[ E ab^ ? Vg] �
=�>@? Z_rshxa A ] C r�c ? ^fy CDA A ]t[.hxV p_? [ C V ] >@? y@h � V A ]t[ ? Z_e y C [ ? rs] C hxV �

=�>b? Z_rshxa A ] C r(c ? ^fy CDA e ? Z A a@[ ? y Z\[.hxaQVby Z r C [�rq^ ? Z\] �  !� � ,�4��-,�� z � � 2_{�� imh_[�Z uQZ\[�] C rqab^DZ\[
[ ? Z_^ C ,BZ\] C hxV2h_i rqZ At? � � =�>@?�C V C ] C Z_^
uQab^ At? ub[�hOybaQr ? y EOG ] >@? imh_[�r C V p CDA ] >@?�A Z_e ? Z_e hxV p Z_^D^j] >@?
[ ? Z_^ C ,BZ\] C hxV A Z_VbyYrqZ_V E�? [ ? e�h � ? y EHG ] >@?o? V At? e E ^ ? Z � ? [�Z p_? z

& � � & � � �& � ~ }-�-, �

=�>@? Z_rshxa A ] C r c ? ^Dy CDA ] >b? V y ? rshxe�u�h At? y C VH]thoZ , C e a@] > Z_^@e�hLy ?BA ��� | z , z { z . ~ ` Cdp a@[ ? }-� {x� ��=�>@?
A hxabVQy uQ[ ?BA.A a@[ ? ^ ? � ? ^ E�?qpxC V A ]th p [.h � yba@[ C V p ] >b? ^ C V ? Z\[ A ].Z p_? zQZ_Vby u ? Z �LA ��>@? V ] >@?oC V A ].Z EQC ^ C ] G
E�? rshxe ?BA VbhxVb^ C V ? Z\[oZ_VQy�] >@? �_h_[�] ?*) [ C V p�A ].Z\[.] A ]th E [ ? Z � y@h � V � =�>b? ub[ ?BA.A a@[ ?�A.Cdp VbZ_^ Ao> Z � ? Z
y CDA ] C Vbrs]ji [ ?Bl a ? Vbr G Z\]�] >bCDA8A ].Z p_?�� � A ] >@? �_h_[.] ?*) [ C V p ]t[�Z_V A.C ] C hxV A Z_Vby �_h_[�] C r C ] G E�?qpxC V A ]thoy ? rqZ G z
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` Cdp a@[ ?)}-�-,�� v hxVg]thxa@[FuQ^Dh_]-h_iwub[ ?BA.A a@[ ? & � � � � � � Z\]F] >@? i Z\[Fc ? ^Dy�z �  !� im[.hxe ,q|���� ]th 3\|���� z �� � z@Z �
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` Cdp a@[ ?�}-� { � � , C e#a@] > Z_^�rshxe�u�hxV ? Vg] A h_i8Z_rshxa A ] C r�c ? ^fyYZ\] �  !� � ,�4��-,�� z"� � 2_{ � z ~ � � � | z
~ � � � , z ~ � ��� { z ~�� � ��� . zbhxV ? [ ? Z_^ C ,BZ\] C hxV C VYrqZ At?#� �

E h_] > ] >@? Z_e�uQ^ C ].aby ? Z_Vby ] >@? im[ ?Bl a ? Vbr G h_i-] >@? ub[ ?BA.A a@[ ? y CDA ].a@[ E Z_Vbr ? y ? rs[ ? Z A.?BA Z A��-? ^D^ � =�>@?
y@[ C i ] h_i�] >@? u ? Z � im[ ?Bl a ? Vbr G ]th ^Dh �-? [/im[ ?Bl a ? Vbr GYCDA Z_^ A h y ? ] ? rs] ? y C V�] >b?o?*) u ? [ C e ? Vg] A ~ � Z C ] At? �
? ]�Z_^ � ,�3"3\|g� � U ] CDA Z_^ A h i hxaQVby2] > Z\]�Z\])] >QCDA ^dhOrqZ\] C hxV�z�] >@? Z_e�uQ^ C ].aQy ?BA h_i ] >@? cb[ A ] . Z , C e a@] > Z_^
e�hLy ?BA Z\[ ? [.hxa px> ^ G ?Bl abZ_^ z ��>@? [ ? Z A ] >b? u ? Z � Z_e uQ^ C ].aby ? h_iF] >@? � � . e�hLy ? CDA ^ ?BA.A ] > Z_V {\|
u ? [�r ? VH]#h_i�] >b? cb[ A ] . Z , C e#ab] > Z_^ e hOy ?BA�� =�>@? � � , e�hOy ? h_i�] >@? Z_rshxa A ] C r c ? ^fy A imh_[�] > [ ?q?
[ ? Z_^ C ,BZ\] C hxV A h_i rqZ A.?/�)CDA uQ^dh_]t] ? y C V�` Cdp a@[ ?-}-�/. zOZ_Vby�rshxe�uQZ\[ ? y ��C ] > rqZ At? ,q| z �/>bC r >�> Z A Z)^DhxV p_? [
y@hxe Z C V�Z_Vby ? VbZ E ^ ?BA Z_rshxa A ] C r�e ? Z A a@[ ? e ? VH]oimh_[(^dhxV p_? [�] C e ?�E6? imh_[ ? ] >@? �_h_[�] ?*) [ C V pYC VH] ? [�Z_rs]
��C ] > ] >b?�E hxabVbybZ\[ G�� U ] CDA h EQA.? [�� ? y ] > Z\] ] >b? u > Z At?BA h_i/ub[ ?BA.A a@[ ? y CfA ].a@[ E Z_VQr ?BA�> Z � ? >QCdpx>@? [
rsh_[.[ ? ^fZ\] C hxV�yba@[ C V p ] >@? ^DZ_e C VbZ\[ A ].Z p_? z6Z_Vby Z\[ ? ^ ?BA.A rsh_[.[ ? ^DZ\] ? y Z\im] ? [�] >@? ].a@[ E ab^ ? Vg]F]t[�Z_V A�C ] C hxV �
=�>@? A hxabVby ub[ ?BA.A a@[ ? ^ ? � ? ^jy ? rqZ GOA [�Z\u C yb^ G Z\i ] ? [ �� � .\|_| z
Z_Vby�] >@? �_h_[.] ?*) [ C V p A ]th_u A [�Z_y C Z\] C V p
A hxabVQyYZ\i ] ? [ �� � }x|_| z A a p_p_?BA ] C V p ] > Z\]�] >@? rsh_[ ? h A r C ^f^DZ\] C hxV A Z\[ ?#A a@ubub[ ?BA.At? y �

� ��� �(�)��"�� �����,% %������ �.� �/�,�2
�"�� % � ���j���
���

=�>@?oA hxabVby ub[ ?BA�A a@[ ? ^ ? � ? ^ ~�� X  j� z ��>bC r >YCDA y ? cQV ? y Z A

� X  � {\| ^Dh p � � � u �
 � �

{ � ,q| ��� � ~ }-� {x�



4"4

��
� �
��
� �

�
��

�

0 100 200 300 400 500

-4

-2

0

2

4

6


�

` Cdp a@[ ?�}-�/. � � , C e a@] > Z_^8rshxe�u�hxV ? VH] A � � , h_i-] >@? Z_rshxa A ] C r�c ? ^Dy Z\] �  !� � ,�4��-,�� z � � 2_{ � z .
[ ? Z_^ C ,BZ\] C hxV A h_i8rqZ At? � ~ [ ? y�z p [ ?q? V�z Z_Vby E ^Da ? ^ C V ?BA � Z_Vby , [ ? Z_^ C ,BZ\] C hxVYh_i8rqZ At?J,q| ~ E ^DZ_r � ^ C V ? � �

�
��
� �

��

50 100 150 200 250 300 350

50

60

70

80

90

I
II

III


�

` Cdp a@[ ? }-� } � � hxabVQy ub[ ?BA�A a@[ ? ^ ? � ? ^/e ? Z A a@[ ? y Z\] u�h C VH] � � 2_{�� z ,�4��-,���� z ~ ��? V At? e E ^ ?
Z � ? [ Z p_? y ~  � ,B{x� 
 ~ � [ ? Z_^ C ,BZ\] C hxV , 
 ~ � [ ? Z_^ C ,BZ\] C hxV { �



491
CDA e ? Z A ab[ ? y Z_Vby ? V A.? e E ^ ? Z � ? [�Z p_? y Z\] � � 2_{ � z ,�4��-,���� C V�rqZ At?�� ��=�>bCDA u�h A.C ] C hxV#rsh_[.[ ?BA u�hxVby A
]th(Z_V Z_rshxa A ] C r�y ? ^fZ G h_i �� � 2_� � | i [�hxe ] >@? V@hxe C VbZ_^L[ C V p u�h A.C ] C hxV �w=�>b? Z � ? [�Z p_? y � X  Z_Vby � X  
im[.hxe { [ ? Z_^ C ,BZ\] C hxV A Z\[ ? uQ^dh_]t] ? yYZ p Z C V A ] ] C e ?�C VY` Cdp ab[ ?�}-� }-� `@h_[�rshxe�u Z\[ CDA hxV ��C ] > ` CDp a@[ ? . � { z
A ].Z p_?BA U z U.U Z_Vby U.U�U h_i#] >b? r C [�rqab^DZ\] C hxV ? �_hx^Da@] C hxV CDA e Z\[ �_? y ��=�>@?�A hxaQVby p_? V ? [�Z\] C hxV Z_^ A h
rshxV A.CfA ] A h_i,] > [ ?q? A ].Z p_?BA z �/>bC r > Z\[ ? [ ? ^fZ\] ? y ]thY] >@? y G VbZ_e C r A h_i,] >b? �_h_[.] ?*) [ C V p-� 3 ? imh_[ ? �� �
{\|_| z C V A ].Z E C ^ C ] G � Z � ?BA-p_? V ? [�Z\] ? [ ? ^fZ\] C � ? ^ G � ? Z � A hxabVby�zHZ_Vby ] >b?�p [.h � ] > h_i�] >b?)A hxaQVby�ub[ ?BA�A a@[ ?
^ ? � ? ^ CDA [ ? ^DZ\] ? y ]th�] >@?�p [.h � ] > [ Z\] ? h_i ] >@? rsh_[.[ ?BA u�hxVby C V p �_h_[.] ?*) [ C V p C V A ].Z EQC ^ C ] G e�hLy ?BA�� `@[�hxe
�� � {\|_| ]th {"4\| �_h_[.] ?*) E [ ? Z � y@h � V�hLrqrqa@[ A z6Z_Vby ] >@?�A hxabVby ub[ ?BA.A ab[ ? ^ ? � ? ^ CDA e Z )LC e abe � `@[�hxe
�� � {"4\| ]th .\|_| z ] >@? ].a@[ E ab^ ? VH]Fy ? rqZ G h_ij] >@? [ C V p ^ ? Z_y A ]th Z y ? rqZ GYC V � X  �EOG .\| y 3 �

=�>b? A u ? rs]t[�aQe Z\]�imhxa@[�y C ��? [ ? Vg] u�hx^DZ\[�Z_V p ^ ?BA imh_[�Z , C e#a@] > Z_^-e hOy ? � � | z , z { Z_VbyS] >@?
]th_].Z_^ CDA e ? Z A a@[ ? y Z_Vby uQ^dh_]t] ? y C V ` Cdp a@[ ?�}-�/2 � 3 ? rqZ_a A.? ] >@? rshxe�uQa@].Z\] C hxVbZ_^�y@hxe Z C V e�h � ?���C ] >
] >@? �_h_[.] ?*) [ C V p zL] >@? [ ?oCDA V@h n h_ubu ^ ? [ A.>bC im] E�? ] �-?q? V�y C ��? [ ? VH]�Z_V p ^ ?BA�� UWV ] >@? ^DZ E h_[�Z\]th_[ G zQ] >@? [ ?
� hxab^Dy E�? Z n h_ubuQ^ ? [ A.>QC i ]qz E ab] A.C Vbr ? � ? ��CDA�> ]th�rshxe�uQZ\[ ? ]th�] >b? � ? [ G ^dh � " Z_r > VHabe E�? [ A
~ � � | � |x�x�-?*) u ? [ C e ? Vg] A h_i � Z C ] At? � ? ]FZ_^ � ~ ,�3"3\|g� z � ? e Z_y ? Vbh n h_ubu ^ ? [ rsh_[.[ ? rs] C hxV >@? [ ?���=�>@?
im[ ?Bl a ? Vbr G�CDA�A rqZ_^ ? y �/C ] > � 
 � � ��� } �8z ��>b? [ ? � �(CDA ] >b?(?Bl a C �\Z_^ ? Vg] �_h_[.] C r C ] G�C i �_h_[.] C r C ] G �-? [ ?
abV C i h_[�e ^ G y CfA ]t[ CdE ab] ? y C V A.C y ? ] >b? rsh_[ ?�� `bh_[ Z ^DZ_e C VbZ\[ �_h_[.] ?*) [ C V p z ] >@? ?Bl a C � Z_^ ? VH] �_h_[.] C r C ] G
rqZ_V E�? rqZ_^DrqaQ^DZ\] ? y ��C ] > ] >@? �_h_[.] ?*) [ C V p ]t[�Z_V A ^DZ\] C hxVbZ_^ � ? ^dhLr C ] G 		� � Z_Vby � z ��>QC r >2CDA ] >@? [�Z\] C h
h_i rsh_[ ? [ Z_y C a A ]thY[ C V p [�Z_y C a A z6Z_VQy ] >b? [ C V p [�Z_y C a A�� � � ^d] > hxa px> ] >@? �_h_[.] ?*) [ C V p ]t[�Z_V A�C ] C hxV A
]thS].a@[ E ab^ ? Vbr ? z C ] A A hxaQVby [�Z_y C Z\] C hxV u ? Z �LA Z\] ] >@? ^fZ\] ?2A ].Z p_? h_i(^DZ_e C VbZ\[ [ C V p zF] >@? [ ? imh_[ ?%�-?
a At? imh_[�e#aQ^DZ A imh_[�^DZ_e C VbZ\[ �_h_[.] ?*) [ C V p ]th cQVQy ] >@? ?Bl a C �\Z_^ ? Vg] � � � ^DZ_e C VQZ\[ �_h_[.] ?*) [ C V p ��C ] >
r C [�rqaQ^DZ\] C hxV � z@[ C V p [�Z_y C a A � Z_Vby�rsh_[ ? [ Z_y C a A � ��C ^D^Q]t[ Z_V A ^DZ\] ?2�/C ] > � ? ^dhLr C ] G ~ '�? ^ � C V ,B�"491�� �

	�� � � �
} � �

� ^dh p ���
� �

,
} 	 
 ~ }-�/.x�

��C ] > aQV C imh_[�e �_h_[.] C r C ] G � � zQ] >@? ]th_].Z_^wr C [�rqab^DZ\] C hxV CDA

� � � � � �  � � � � � � � � 
 ~ }-� }H�

cQVbZ_^f^ G
� � � } 	 � � � � � � � ~ � � 
 ~ }-�/2x�

��>@? [ ? � ~ � � � ^dh p ~ � � � � � �� zQZ_VQy � � � � � �
=�>b? u ? Z � h_i ] >b?�A u ? rs]t[�abe CDA imhxabVby ]th E�? rq^dh At? ]th , � | zg] >b? � Z_^Da ? uQ[ ? y C rs] ? y EOG ] >@? e hOy ? ^Lh_i



4_�
' h_u CD? � � v >@? [�V GOA�>@? � ~ ,�3"391_� zgZ_VQy�] >@? Z\imh_[ ? e ? VH] C hxV ? y ?*) u ? [ C e ? Vg].Z_^\[ ?BA ab^d] A��j=�>@?�A u ? rs]t[�aQe CDA
Z_^ A h)VbZ\[.[.h � E Z_Vby ? y�z E a@] ] >b?,E Z_Vby ��C y@] >(CDA Z E hxa@] { ]th . ] C e ?BA ^DZ\[ p_? [j] > Z_V#] >@?,?*) u ? [ C e ? VH] A�� �
u�h A.A.CdE ^ ?F?*) uQ^fZ_VbZ\] C hxV rqZ_V E6? h E ].Z C V ? y�im[.hxe ] >@?�C V � CfA r C y�e�hLy ? ^ ~ ' h_u CD? � � v >@? [�V GLA.>@? � ,�3"391_� �
=�>@?�E Z_Vby ��C y@] > h_i�] >@? u ? Z � � � � � CDA ub[.h_u�h_[.] C hxVQZ_^@]th(] >@? rsh_[ ? ]th#[ C V p [�Z\] C h � zOZ_Vby ] >b? �_h_[.] ?*)
[ C V pxA�C V�] >@? A�C e#aQ^DZ\] C hxV > Z � ? � � | �/. } z ��>@? [ ? Z A � � | �-,B{ C V�] >@? ?*) u ? [ C e ? VH] A�� UWV�Z_yby C ] C hxV�z
��>@? V ] >@?�A hxabVQy uQ[ ?BA.A a@[ ? ^ ? � ? ^ CDA-A rqZ_^ ? y �/C ] > � � � ��� �  � z C ] Z_^ A h�Z p [ ?q?BA �-? ^D^ �/C ] > ?*) u ? [ C e ? Vg]
~ � � | � | 1 }H� � � V@h_] >b? [-h E At? [��\Z\] C hxV CDA ] > Z\]-Z\]-y C��6? [ ? VH],u�hx^DZ\[-Z_V p ^ ?BA z ? Z_r > e�hLy ?)> Z A y C��6? [ ? VH]
[ ? ^DZ\] C � ?oA ]t[ ? V p ] > � `@h_[ ?*) Z_e�uQ^ ? zbZ\] A.> Z_^D^dh � Z_V p ^ ?BA ]th ] >@? �_h_[.] ?*) [ C V p Z )@CDA z@] >b? Z )LCfAtG e e ? ]t[ C r
e�hLy ? y@hxe C VbZ_VH] A 
-Z\] >bCdpx>@? [�Z_V p ^ ?BA z e�hOy ?BA � � , Z_Vby { E�? rshxe ? [ ? ^DZ\] C � ? ^ G A ]t[.hxV p_? [Bz ��C ] >
e�hLy ? � � ,�E�? rshxe C V p ybhxe C VbZ_VH] Z\] � � 2"2��/3�����=�>@? e ? Z A ab[ ? yYy C [ ? rs] C � C ] G h_ij] >@? ]th_].Z_^ A hxabVby
c ? ^Dy CDA ] >@?�A abe h_i,rshxVg]t[ CdE a@] C hxV A im[.hxe ? Z_r > Z , C e a@] > Z_^8e�hLy ?BA z�Z_Vby CfA e�h_[ ? e�hxVbh_]thxV C r#] > Z_V
] >@?YC Vby C � C ybabZ_^�rshxe�u�hxV ? VH] A��  wC��_? ] >@?YA hxabVby c ? ^DySh_i/Z_V abVbi h_[�r ? y%� ? ]qz,] >@? [ ? CfA V@h�Z_V p ^ ? h_i
?*) ] C Vbrs] C hxV �8=�>bCfA�CDA Zoe Z �th_[ y C��6? [ ? VQr ?-E�? ] � ?q? V ] >@?�A hxabVQy�c ? ^Dy�h_i�Z�].a@[ E aQ^ ? Vg] �_h_[.] ?*) [ C V p Z_Vby
Z_VYZ )@CDAtG e e ? ]t[ C r �_h_[.] ?*) [ C V p zOh_[ ��C ] > Z )@CDAtG e e ? ]t[ C r C VH] ? [�Z_rs] C hxV A A abr > Z A �_h_[�] ?*) [ C V p u Z C [ C V p
~ 3-[ C y p_?BA � �/a A.A Z C V ,�3"3_{x� �

� ��� � �/����
 �
	�% �)" � 	t��� �)���6�6��7 %6�/��"�� �����,�����

`@[.hxe ] >@? �_h_[.] ?*) A hxabVby�] >b? h_[ G ~ "��h > [ C V p ,�391\�x� z�] >b? i Z\[ + c ? ^Dy A hxabVby p_? V ? [�Z\] ? y EOG Z rshxe uQZ_rs]
�_h_[.] C r C ] G c ? ^Dy C VYZ ^dh � + " Z_r > VHaQe E�? [ �bh �&CDA

& � ~�� 
 � � � � �
,B{ � � ��

 �  �
�  !� 	 � 	� � 	 ' � � ~ � � �  � � � � � 
 ~ }-�/4x�

��>@? [ ? ' � �oCDAFpxC � ? V EHG ] >@?oA.? rshxVby + h_[�y ? [)e�hxe ? VH] A h_i �_h_[.] C r C ] G

' � � ~ � � � � ~�� � � ~�� 
 � �t� � � � � � � ~ }-�51_�



4"3

1 2 3 4 5 6 7
0

0.5

1

1.5

2

���
	

1 2 3 4 5 6 7
0

0.5

1

1.5

2

2.5

���
	

1 2 3 4 5 6 7
0

0.5

1

1.5

2

2.5

����	

1 2 3 4 5 6 7
0

0.5

1

1.5

��� 	

� � � 
 � � � 


� � � 
 � � � 




���

� ��
�������

` Cdp a@[ ?(}-�/2 � � u ? rs]t[ abe h_i�y C ��? [ ? VH]�Z , C e a@] > Z_^ e hOy ?BA Z\]/y C��6? [ ? VH]�u�hx^DZ\[�Z_V p ^ ?BA z �  � � ,�2�� � Z �
� � ,B���/4�� 
 E6� � � .91#� {�� 
�r � � � 2"2��/3�� 
�y � � � 3".��-,�� � ~ � ]th_].Z_^ A u ? rs]t[�abe 
 ~ � � � | 

~ � ��� , z ~ � ��� { �



1 |
= [�Z_V A imh_[�e C V p ] >b? rshHh_[�y C VbZ\] ?oAtGLA ] ? e�im[.hxe ~ � 
 	 
 � � ]th ~  
 � 
 � � z � ? h E ].Z C V

' � � � �
� � � ��rsh A � 	oy � ' � � � �

� � � � A.C V � 	�y � ' 	 	 � �
� � � � � �

' � � � �
,
{ � � � � A.C V { 	�y � ' � 	 � �

� � � ��rsh A 	(y � ' � � � �
,
{ � � � � � � � { 	 � �

' � 	 � �
� � � � A.C V 	�y � ' 	 � � � � � ��rsh A 	oy � ' 	 � � � � � � � � � 	 � �

� � � � � �

��>@? [ ?

� � � � � ���
� � 	 � �  � � � �

= h Z�cb[ A ] Z\ubub[�h )@C e Z\] C hxV�z �-? hxVb^ G ?*) Z_e C V ? ] >@? �_h_[.] C r C ] G rshxe u6hxV ? Vg] ��� zbZ_VbyYV ?qp ^ ? rs] � � Z_Vby
� � z ��>bC r >SCfA Z p hOhLy Z\ubub[.h )LC e Z\] C hxV ��>@? VS] >@? �bh � CDA V ? Z\[�^ G Z )LCfAtG e e ? ]t[ C r � ��? rqZ_V ] >@? V
y ? rshxe�u�h At? ] >@? �_h_[.] C r C ] G c ? ^Dy C VH]th Z , C e a@] > Z_^
`@hxab[ Cd? [�e�hLy ?BA

� ~ � 
 	 
 � 
 � � � #
�

�
� � # � �

~  


� 
 � � �

�
�
� � ~ }-� �x�

U ] CDA imhxabVby ] > Z\]/Z_^D^�] >b? e�hxe ? VH] A �/C ] > � �/{ Z\[ ? , ? [.h � X ^Da p_pxC V p � l � ~ }-� �x��C Vg]th � l � ~ }-�/4x� z �-?
h E ].Z C V

& � ~��  !� 
 � � �
� �
,B{ � ��

,
�  !� � 	 ' �� � 	 ~ . rsh A � � � , �



~ }-�/3x�

& � ~��  !� 
 � 
 	 � � � �
{ } � ��

,
�  � � 	 ' �� � 	 A.C V { �wrsh A ~ 	 � �	 � � 
 ~ }-�-,q|g�

& � ~��  !� 
 � 
 	 � �
� �
{ } � ��

,
�  � � 	 ' �� � 	 A.C V � �wrsh A�{ ~ 	 � �	 � � 
 ~ }-�-,", �

imh_[�e�hLy ?BA ��� | z , Z_Vby { zb[ ?BA u ? rs] C � ? ^ G z ��>@? [ ?

' � � � � � � � � � � � � 
 ' � � � ~ � � � � � 	 � � � � � � � 
 ' � � � � � � � � � � � � � ~ }-�-,B{x�

� ])cQV C ] ? ]t[�Z_V A ^fZ\] C hxVbZ_^ " Z_r > VOabe E6? [ z rsh_[.[ ? rs] C hxV A ]th ] >@?BA.? imh_[�e ab^DZ A�A�> hxab^Dy E6? e Z_y ? z�Z A
] >@? ub[ ?BA�A a@[ ? u ? [.].a@[ E Z\] C hxV CDA�C VH] ? V A.C c ? y C V ] >@? ybh � V A ]t[ ? Z_e y C [ ? rs] C hxV � � >b? V �-? e�hLy ? ^j] >@?
�_h_[.] ?*) [ C V p Z A Z A.C e uQ^ ?(l abZ_y@[�abu6hx^ ?oA hxa@[�r ? rshxV � ? rs] ? y ��C ] > rshxV A ].Z_VH]�" Z_r > VOabe E�? [Bz � z�] >@?



1�,
ub[ ?BA�A a@[ ? u ? [.].a@[ E Z\] C hxV ��C ^D^�r > Z_V p_?(EOG ] >b? imZ_rs]th_[ ~ ,

�
�&rsh A � � � 	 �

` Cdp a@[ ?#}-�/4 ~ Z �/A.> h ��A ] >@? u�hx^DZ\[�y CDA ]t[ CdE a@] C hxVYh_i A hxabVQy ub[ ?BA.A a@[ ? ^ ? � ? ^jZ A.A hLr C Z\] ? y ��C ] > ] >@?
]th_].Z_^ A hxabVby c ? ^Dy�zFZ A(�-? ^D^�Z A rshxVH]t[ CdE a@] C hxV im[.hxe Z , C e#a@] > Z_^�e�hLy ?BA � � | z , z Z_Vby { � � ^ A h
uQ^dh_]t] ? ySZ A rshxe�uQZ\[ CDA hxV CDA ] >@? rshxV � ? rs] C hxV Z_e�uQ^ C cQrqZ\] C hxV imZ_rs]th_[ & � � ~ ,

�
� rsh A � � � 	 � � >@? V

] >@? rshxV � ? rs] C hxV ] ? [�e CfA A a@ubuQ[ ?BA.At? y im[.hxe ] >@? A hxabVby uQ[ ?BA.A a@[ ? ^ ? � ? ^ z ] >b? y C [ ? rs] C � C ] G h_i ? Z_r >
e�hLy ?BA�CDA rq^dh At? [�]th�] > Z\]�ub[ ? y C rs] ? y ��C ] > � l � ~ }-�/3x� z ~ }-�-,q|g� Z_Vby ~ }-�-,", � � =�>@? y C [ ? rs] C � C ] G imh_[
] >@? cQ[ A ] . Z , C e a@] > Z_^ e�hOy ?BA zQZ_VbyYimh_[�] � h �_h_[.] ?*) [ C V p " Z_r > VOabe E�? [ A � � | �-,s} Z_Vby | � {_� z�Z\[ ?
y ? u C rs] ? y C V ` Cdp a@[ ? }-�/4 ~ E6� ]th ~ y � z Z_Vby Z\[ ? Z_^ A h�rshxe�uQZ\[ ? y ��C ] > ] >b? ] >b? h_[ G�� =�>@? ub[ ?BA�A a@[ ?
u ? [.].a@[ E Z\] C hxV CDAoA rqZ_^ ? y �/C ] > � � � ����� �  !� ~ ,

�
�&rsh A � � � 	 z8Z_VQy�] >@? y C [ ? rs] C � C ] G im[.hxe�] >b? h_[ G�CDA

uQ^dh_]t] ? y Z\]YZ\[ EQC ]t[ Z\[ G Z_e�uQ^ C ].aQy ?�� =�>@? Z p [ ?q? e ? VH] E�? ] � ?q? V ] >@? A.C e ab^DZ\] C hxV5[ ?BA ab^D] A Z_Vby ] >@?
A.C e uQ^ C c ? y e�hLy ? ^ CDA�p hOhLy ��=�>@? y ? � C Z\] C hxV CDA ^ C��_? ^ G yba ? ]tho] >@? V@hxV + rshxe�uQZ_rs].V ?BA.A h_i�] >@? Z_rshxa A ] C r
A hxa@[ r ? z8Z_VQy V@hxV + Z , C e#a@] > Z_^ rshxe�u�hxV ? VH] A h_i ] >@? �_h_[.] C r C ] G c ? ^fy � � ]�� � { z8] >@? rshxVH]t[ CdE a@] C hxV
im[.hxe�] >@? h_] >@? [�] � h rshxe�u�hxV ? VH] A h_i �_h_[.] C r C ] G ���oZ_Vby
� � E6? rshxe ? rshxe�uQZ\[�Z E ^ ?2��C ] > Z , C e a@] > Z_^
rshxe�u�hxV ? VH]���� zb] >@? [ ? i h_[ ? ] >@? y ? � C Z\] C hxV CDA ^fZ\[ p_? [ �

� ��� 45�/�6�6�87 ������� �/% ��	 ����
-��	.�)"

UWV A.? rs] C hxV ~ }-� {x�4�-? i hxaQVby Z y CfA ] C Vbrs]/u ? Z � i [ ?Bl a ? Vbr G Z\[.hxabVby � � � 
 � , � | � `@[.hxe ] >@? �_h_[.] ?*)
A hxabVQy ] >@? h_[ G z-] >bCDA u ? Z � im[ ?Bl a ? Vbr G e#a A ] E�? [ ? ^DZ\] ? y ]th�] >@? �_h_[.] C r C ] G h A r C ^D^DZ\] C hxV C V A.C y ? ] >@?
rsh_[ ?�� 1�V ] >@? h_] >@? [ > Z_Vby
z �,l � ~ }-�/3x� ]th ~ }-�-,", � [ ? ^DZ\] ? ] >@? i Z\[ c ? ^Dy5uQ[ ?BA.A a@[ ? �Qabrs].aQZ\] C hxV A
]thS] >@? ] >QC [�y h_[�y ? [ ] C e ? y ? [ C � Z\] C � ? h_i(e�hxe ? VH] A h_i �_h_[.] C r C ] G�� = h ?*) uQ^Dh_[ ? ] >bCfA rshxVbV ? rs] C hxV�z
�-? rshxe�uQab] ? ] ? [�e A � 	 ' � � � � 	 z � 	 ' � � � � 	 Z_Vby � 	 ' � � � � 	 z8Z_Vby�rshxe�uQab] ? ] >@? i Z\[(c ? ^Dy�ub[ ?BA�A a@[ ?u ? [.].a@[ E Z\] C hxV �/C ] > �,l � ~ }-�/3x� ]th ~ }-�-,", � ��=�>b? uQ[ ? y C rs] ? y2ub[ ?BA�A a@[ ? c ? ^Dy CDA rshxe�uQZ\[ ? y ��C ] > ] >@?
n � � [ ?BA aQ^d] C V ` CDp a@[ ? }-�51 ~ Z � z ~ E6� Z_Vby ~ r � imh_[ e�hLy ? � � | z , z { z�[ ?BA u ? rs] C � ? ^ G���=�>@? [ ?BA ab^d]
A.> h ��A#p hHhLy Z p [ ?q? e ? VH] E�? ] � ?q? V ] >@? n � � [ ?BA aQ^d]#Z_Vby ub[ ? y C rs] C hxV �/C ] > �_h_[.] ?*) A hxabVby ] >@? h_[ G
Z\] ? Z\[�^ CD? [)] C e ?��(=�>@? y ? � C Z\] C hxV E�? rshxe ?BA ^fZ\[ p_? [�Z\i ] ? [o].ab[ E ab^ ? VH]�]t[ Z_V A.C ] C hxV
z�Z p Z C V�yba ? ]thY] >@?
C Vbrs[ ? Z At? h_i �_h_[.] C r C ] G rshxe u6hxV ? Vg] � � Z_Vby
��� �

� e�hxV p�A ].aQy Cd?BA h_iFabV A ] ? Z_y G e�h_] C hxV A h_i �_h_[.] ?*) [ C V p rsh_[ ? z#" hHh_[ ? ~ ,�3_�\|g�(A ].aby Cd? y2] >@? � ?*+
^dhLr C ] G h_i-Z �_h_[�] ?*) [ C V p ��C ] >2? ^D^ C ub] C r rs[.h A.A�At? rs] C hxV Z_Vby�abV C imh_[�e �_h_[.] C r C ] G � � � >@? V ] >b? rsh_[ ?
[�Z_y C a AoCDA e#abr > A e Z_^D^ ? [#] > Z_V ] >b? [ C V p [�Z_y C a A z ] >@? rsh_[ ? e�h_] C hxV CDA zj]th2^ ? Z_y C V p h_[�y ? [Bzj^DhOrqZ_^D^ G
] � h + y C e ? V A.C hxVbZ_^ 'oC [�r >b> h � �_h_[.] ?*) C V�Z uQ^DZ_V ? Vbh_[�e Z_^�]th ] >@? [ C V p Z )LCDA��-=�>b?oE hxabVbybZ\[ G h_i�] >@?



1\{

�
��
� �

��

+ + + + + + + + + + + + + + + + + + + + + + + + +

20 40 60 80 100 120 140

75

80

85

90

95

100

�

��� 	

��������
	

���
	

���������	

����	

��������
	

��� 	

` Cdp a@[ ?�}-�/4 � ~ Z � Xwhx^fZ\[(y CDA ]t[ CdE a@] C hxV h_i A hxabVby ub[ ?BA�A a@[ ? ^ ? � ? ^8imh_[ � � | � {_�YC V�y 3 � ~ � ~ ,
�" rsh A � � � 	 � ~ � � ]th_].Z_^�ub[ ?BA.A ab[ ? y CDA ].a@[ E Z_Vbr ? 
 ~�� � � � | 
 ~�� � � � , 
 ~ h � � � { � ~ E�� ]th ~ y � z

Xjhx^DZ\[8uQ^dh_]jh_i & �� 
 $ � ~ E�� e�hLy ? ��� | z ~ � ~ . rsh A � �
�
, � � z ~ � � � | �-,s} z ~ � � � | � {_� 


~ r � e�hLy ? ��� , z ~ ��A.C V � { � z ~ � � � | �-,s} z ~ � � � | � {_� 
 ~ y � e�hLy ? ��� { z ~ �
A.C V � � z ~ � � � | �-,s} z ~ � � � | � {_� � ��h_] ? ] > Z\]-] >@? ] >b? h_[ ? ] C rqZ_^�y C [ ? rs] C � C ] CD?BA Z\[ ? u ^dh_]t] ? y
��C ] > Z_V Z\[ EQC ]t[�Z\[ G h � ? [ Z_^D^ Z_e�u ^ C ].aby ?��



18.

160 180 200 220 240 260 280
-6

-4

-2

0

2

4

6

���
	

100 150 200 250 300
-4

-3

-2

-1

0

1

2

3

���
	

100 150 200 250 300

-3

-2

-1

0

1

2

3

����	

�� ��

��



� �

� ��
��� � �



� �

� ��
�������

` Cdp a@[ ?-}-�51 � X�[ ?BA.A a@[ ? u ? [.].ab[ E Z\] C hxV#ub[ ? y C rs] ? y ��C ] > "��h > [ C V p 5 A imh_[�e ab^DZ)Z\] �  � � ,�4��-,�� z�� � 2_{��
~ � �,n � � [ ?BA ab^D] ~ � � ~ Z � ��� , z ~ E6� ��� { z ~ r � ��� . �



1 }
rsh_[ ? [�h_].Z\] ?BA ��C ] > rshxV A ].Z_VH]/Z_V p ab^fZ\[ � ? ^dhOr C ] G z

�� � �
� ~ � � � � � �

� � � �
� ~ � � � � � �

� � �
~ � � � � � 


~ }-�-,�.x�

��>@? [ ? � Z_Vby � Z\[ ? ] >@?�At? e C + e Z �th_[�Z_VQy At? e C + e C V@h_[)Z )L?BA h_i,] >b? rsh_[ ? rs[�h A.A�At? rs] C hxV � � CDA ] >@?
r C [�rqaQ^DZ\] C hxV h_i ] >@? [ C V p zHZ_VQy � CDA ] >b? Z_V p ^ ?/E�? ] �-?q? V ] >@? e Z �th_[FZ )@CDA Z_Vby ] >@? Z )@CDA h_i AtG e e ? ]t[ G
h_i
] >@? �_h_[.] ?*) [ C V p-�
� >@? V ] >@? Z A u ? rs] [ Z\] C h CfA rq^dh At? ]th hxV ? z C � ?�� ] >@? rsh_[ ?)CDA V ? Z\[�^ G r C [�rqab^DZ\[BzH] >@?
Z_V p ab^fZ\[ � ? ^dhLr C ] G CDA Z\ubuQ[.h )@C e Z\] ? ^ G � � }-�

=�>b? � ? ^dhOr C ] G h_iw] >b? �_h_[.] ?*) [ C V p�CfA

	 ~ � � � �
} � � � ^DV � ,�4\k

Z � E � � ,
} �

.
{
~ Z
�
E6�

~ Z � E6� rsh A�{ � � � ~ }-�-,s}H�

�)A.C V p "��h > [ C V p 5 A imh_[�e ab^DZ/i h_[�] >b? Z )@CDAtG e e ? ]t[ C r rqZ A.? zg] >@? Z_rshxa A ] C r A hxa@[�r ? i abVbrs] C hxV E�? rshxe ?
~�� > Z\[ C � ? ]�Z_^ ��,�3_�"3x�

� 	 ' �� � 	 � �
� � � 	� � � 
 ~ }-�-,�2x�

��>@? [ ? � CDA ] >b?oC e�uQab^ At? h_i8] >@? [ C V p zbZ_Vby cQVQZ_^D^ G

� 	 ' �� � 	 �
�
�orsh A�{ �



~ }-�-,�4x�

� � . � �� ����
{ � �

�

~ � �
� �

~ � � � � � � ~ }-�-,�1_�

=�>@? [ ? i h_[ ? ] >b? im[ ?Bl a ? Vbr G h_i ] >b? Z_rshxa A ] C r A.CDp VbZ_^ CDA ] ��C r ? ] >@? im[ ?Bl a ? Vbr G h_i-] >@? rsh_[ ? [.h_].Z\] C hxV�z
� � } �8zb] >b?�A Z_e ? u ? Z � im[ ?Bl a ? Vbr G h_ijZ�].a@[ E aQ^ ? Vg] �_h_[.] ?*) [ C V p-� �/h �-? � ? [Bz ] >bCDA rsh_[ ? [.h_].Z\] C hxV�rqZ_V
V@h_] E�?�A a A ].Z C V ? y C V [ ? Z_^ �_h_[.] ?*) [ C V p0��C ] > Z�u ? Z �_? y �_h_[�] C r C ] G y CDA ]t[ CdE a@] C hxV � U ]�] ? Vby A ]th E�? rshxe ?
V ? Z\[�^ G r C [�rqab^DZ\[ C V �.a A ]w] � h ? yQy G ].a@[�V@h � ? [j] C e ? ~ " ? ^DZ_Vby ? [ z�" r � C ^D^ C Z_e A � � Z E a A6�OG ,�3_�91_� �	��?
ub[.h_u�h At? ] > Z\] ] >b? ].a@[ E ab^ ? VH] �_h_[.] ?*) [ C V pop_? V ? [�Z\] ?BAFA hxabVQy ��C ] > Z A.C e C ^DZ\[�e ? r > Z_V CDA eYz > h � ? � ? [ z
] >@? [�h_].Z\] C hxV h_i8] >@? rsh_[ ?(CDA/C V ] >@? i h_[�e�h_i�rshxVbr ? Vg]t[ Z\] ? y �_h_[�] C r C ] G [ ?qpxC hxV�[.h_].Z\] C V p Z\[.hxabVQyY] >@?
rsh_[ ? r ? Vg] ? [Bz C Vbybabr ? y EOG ] >@? e ? Z_V �_h_[.] C r C ] G C V A.C y ? ] >@? rsh_[ ? [ ?qpxC hxV � ` CDp a@[ ? }-� � y ? u C rs] A ] >@?
].Z_V p_? VH] C Z_^ � ? ^dhLr C ] G Z_rs[.h A�A ] >@? r ? Vg] ? [#h_i,] >@? �_h_[�] ?*) [ C V p rsh_[ ? Z\] �� � �"4 � } Z_Vby ,�1\{ zw] >@? rsh_[ ?
[ ?qpxC hxV CfA8E6? ] � ?q? V ] >@? ] � h � ? ^dhLr C ] G u ? Z �LA zxZ_Vby�] >b?�C Vbybabr ? y � ? ^dhLr C ] G ��C ] >bC V#] >@? rsh_[ ?�CDA rq^Dh At? ]th
Z A hx^ C y E hLy G [.h_].Z\] C hxV � � ] �� � ,�1\{ zHrshxVbr ? VH]t[�Z\] ? y �_h_[.] C r C ] G [ ?qpxC hxV A i h_[�e Z\] A.? � ? [�Z_^ A u�h_] A�C V ] >@?



182

�
�
��

-3 -2 -1 0 1 2 3

-0.06

-0.04

-0.02

0

0.02

0.04

0.06

0.08

�������

` CDp a@[ ?�}-� � � = Z_V p_? VH] C Z_^ � ? ^dhLr C ] G � ��	�
 Z_rs[�h A.A ] >@? rsh_[ ? Z\] �� � ~�� �F�"4 � } z ~�� � ,�1\{ �

�_h_[.] ?*) [ C V p z Z_VQy E�?qpxC V�]th [.h_].Z\] ? Z\[.hxabVQy�] >@? rsh_[ ? r ? VH] ? [ ��C ] > ] >@?#C VQybabr ? y�Z_V p aQ^DZ\[ � ? ^DhOr C ] G��
` Cdp a@[ ?BA�}-�/3 Z_VQy }-�-,q| uQ^dh_]�] >@? e�h_] C hxV h_i �_h_[.] C r C ] G C V A.C y ? ] >@? rsh_[ ? ybab[ C V p y C ��? [ ? VH] A ].Z p_?BA��
n a@[ C V p ^fZ_e C VbZ\[ A ].Z p_? z ] >@? �_h_[.] C r C ] G y CDA ]t[ CDE a@] C hxV CDA A e�hOh_] > Z_Vby V ? Z\[�^ G A ] ? Z_y G z ��>QC r > [ ?BA ab^d] A
C V�V ? Z\[�^ G rshxV A ].Z_VH] �_h_[.] C r C ] G e�hxe ? VH] A 
6yba@[ C V p ] >b? V@hxVb^ C V ? Z\[ C V A ].Z E C ^ C ] G A ].Z p_? Z_VbyY]t[�Z_V A�C ] C hxV
A ].Z p_? z,e ab^d] C uQ^ ? �_h_[.] C r C ] G u ? Z �LA#? e ? [ p_? Z_VQy E�?qpxC V ]th2[�h_].Z\] ? Z\[�hxabVby�] >b? r ? VH] ? [�h_i ] >@? rsh_[ ?
��C ] > Z_V p ab^fZ\[ � ? ^DhOr C ] G � �\{ � =�>@? c p a@[ ?BAFA.> h � l aQZ_^ C ].Z\] C � ? ^ G ] >b? aQV A ] ? Z_y G y G VQZ_e C r A h_i �_h_[.] ?*)
uQZ\].r >@?BA/C VY] >@? �_h_[.] ?*) [ C V p-� �/h �-? � ? [Bz�i a@[.] >@? [ A ].aby G CDA V ?q? y ? y ]th l abZ_VH] C ].Z\] C � ? ^ G rshxVbV ? rs]/] >@?
�_h_[.] ?*) h A r C ^D^DZ\] C hxV A ]th ] >b?(A hxabVby A u ? rs]t[ abe �

� ��� � %Q�#� �#�6����	.� ������
�� �/� ������%6�/��"�� � � �.�

� V@h_] >@? [ C Vg] ? [ ?BA ] C V p u >@? V@hxe ? VbZ CDA ] >@? ] ? e�u�h_[�Z_^
y ? rqZ G h_i8] >@?#A hxabVby ub[ ?BA.A a@[ ? ^ ? � ? ^wZ\i ] ? [/] >@?
]t[�Z_V A�C ] C hxV � � C Vbr ? ] >@? �bh � E6? rshxe ?BA At? ^di + A.C e C ^DZ\[�Z_Vbyo] >b? �_h_[.] C r C ] G c ? ^Dy ? �_hx^ � ?BA ��C ] > Z A.C e C ^DZ\[ C ] G
^DZ � z@] >@? Z_rshxa A ] C r�c ? ^Dy p_? V ? [�Z\] ? y EOG ] >@? �_h_[.] C r C ] G c ? ^Dy � hxab^DyYZ_^ A h�imhx^D^dh � Z A.C e C ^DZ\[ C ] G ^DZ �2�

`@[�hxe � l � ~ }-�/4x� z�Z\])Z c )L? y�u�h A.C ] C hxV C V A uQZ_r ? ~��  � z � � zQ] >@? ub[ ?BA.A ab[ ? u ? [.].a@[ E Z\] C hxV�r > Z_V p_?BA
��C ] >�� �

�
�
�
' ��� ~ �

�
 � � � � � U V Z_yby C ] C hxV�z Z A A�> h � V C V �,l � ~ . �-,�.x� z�yba@[ C V p ] >@? ].a@[ E ab^ ? Vg] A ].Z p_?

] >@? [ ?oCfA Z � ? ^dhOr C ] G A rqZ_^ ?�� $ Z_VbyYZ�^ ? V p ] >YA rqZ_^ ? � $ � � � � � ~ �� � �� � � � � � � � a@u�hxV ��>bC r > ] >@? �bh � CDA
At? ^di + ub[ ?BA.? [�� C V p-�

n)? cQV ? V@hxVby C e ? V A.C hxVbZ_^ � ? ^dhLr C ] G
���
�
�
��	 $qz �

�
� � � � $qz ��>bC r >�A.> hxab^fy E6? C V �\Z\[ C Z_VH] C V

] C e ? zbZ_VQyY] >@? V �-?op_? ]



184

-2 -1 0 1 2
0

1

2

3

���
	

-2 -1 0 1 2
0

1

2

3

���
	

-2 -1 0 1 2
0

1

2

3

����	

-2 -1 0 1 2
0

1

2

3

��� 	

` Cdp a@[ ?�}-�/3 � � , C e#a@] > Z_^�Z � ? [�Z p_? y �_h_[.] C r C ] G rshxVg]thxa@[)Z\] �� � ,q|92 z ,q|93 z ,",B{ z ,",�4 z �/C ] >�{\|�? � ? Vb^ G
A uQZ_r ? y rshxVg]thxa@[ A im[.hxe | �-, ]th { � | �



1"1

-2 -1 0 1 2
0

1

2

3

���
	

-2 -1 0 1 2
0

1

2

3

���
	

-2 -1 0 1 2
0

1

2

3

����	

-2 -1 0 1 2
0

1

2

3

��� 	

` Cdp a@[ ?�}-�-,q| � � , C e#a@] > Z_^bZ � ? [�Z p_? y �_h_[�] C r C ] G rshxVg]thxa@[FZ\] �� � ,�2\| z ,�291 z ,�4"4 z ,�18. z ��C ] > {\|#? � ? Vb^ G
A uQZ_r ? y rshxVg]thxa@[ A im[.hxe | � |92 ]th , � }-�



1\�

��

�

50 100 150 200 250

10-15

10-14

10-13

10-12

10-11

10-10


�
�


� �

` Cdp a@[ ? }-�-,",��/n)? rqZ G h_i Z_rshxa A ] C r#c ? ^Dy2Z\] ~��  !� � ,�2���� z � � .91#� { � � ~ � � � | � {_� z ? V At? e E ^ ?
Z � ? [ Z p_? y ~  � ,B{x� ~ � � � | �-,s} z ? V At? e E ^ ? Z � ? [�Z p_? y ~  � 2x� 
 ~ � & � � � ~ �� � �� �B� ��� �� �

� � � � � � 	 $
� $ � 
 � � � � ~ � � � �B� � � � � 
 ~ }-�-,B�x�

] >@? [ ? imh_[ ?

' � � � � � � ~�� 
 � � � �  � � � � � � $ ~ �
�
� � � � � � � � � � � � ~�� � 
 � � � �  
� � � 


� �
�
�
~ �
�
� � � ���
 � � � � � � � � ~�� � 
 � � � �  
� � � 
 � ~ }-�-,�3x�

` C VbZ_^D^ G
� 	 '� � 	 � ~ � � � �B� ��� �
 � � � 
 � � 
 ~�� � 
 � � � �  
� � � 
 
 ~ }-� {\|g�

Z_Vby

& � � � ~ �� � �� � � ��� �� ~ }-� {�, �

` Cdp a@[ ? }-�-,", ub[ ?BA.? Vg] A ] >@? y ? rqZ G h_i & � � Z\] u�h C Vg] ~��  !� � ,�2���� z � � .91#� {�� � imh_[�] � h " Z_r >
VOabe E�? [ A � � | �-,s} Z_Vby | � {_� � =�>@? Z p [ ?q? e ? VH] ��C ] > ] >@?(A.C e C ^DZ\[ C ] G A rqZ_^ ?BA�CDA�A Z\] CDA imZ_rs]th_[ G��



183
� ��� � �/����
 �
	�% �)" � 	t��� �Q��� "��)	.%6�

UWV#] >QCDAwA.? rs] C hxV � ? ]t[ G ]th�rshxe�u a@] ? ] >@? A hxabVby#c ? ^Dy p_? V ? [�Z\] ? y EOG Z)]t[�Z C V#h_i y ?*+ rsh_[�[ ? ^DZ\] ? y �_h_[.] ?*)
[ C V pxA zbZ A Z V@h_] C hxVbZ_^
e hOy ? ^
h_i A hxabVby p_? V ? [ Z\] C hxV�im[.hxe rsh >b? [ ? Vg] A ]t[�abrs].ab[ ?BA�C VYZ ].a@[ E aQ^ ? Vg] � ? ] �
`@h_[�Z A.C V p ^ ? �_h_[.] ?*) [ C V p z A hxabVby [�Z_y C Z\] C hxV CfA ] >@?�A ]t[�hxV p_?BA ] ��>@? V ] >@? �_h_[.] ?*) [ C V poE [ ? Z �OA y@h � V
Z_Vby ]t[�Z_V A.C ] C hxV A��,=�>b? �_h_[.] ?*)�E [ ? Z � y@h � V�].Z �_?BA uQ^DZ_r ? Z\]/Z_V Z\uQub[.h )@C e Z\] ? ^ G c )L? y ybh � V A ]t[ ? Z_e
^dhLrqZ\] C hxV h_i/Z E hxa@] 1 ]th � [ C V p y C Z_e ? ] ? [ A z ��>QC r >SCDA [.hxa px> ^ G ] >@?YA Z_e ? ^dhLrqZ\] C hxVSh_i�] >b? rq^dh At?
h_i,] >b? u�h_] ? VH] C Z_^�rsh_[ ? C V2ZY^dh � k�?qG Vbhx^Dy A VHaQe E�? [�� ? ] � � >b? V�Z ]t[ Z C V2h_i y ?*+ rsh_[.[ ? ^DZ\] ? y �_h_[.] ?*)
[ C V pxA E [ ? Z �OA ybh � VYrshxV A.? rqa@] C � ? ^ G Z\] ] >@?oA Z_e ? ^DhOrqZ\] C hxV
z@] >@?�A hxabVbyYy ? ] ? rs] ? y C V ] >@? imZ\[�c ? ^Dy CDA
] >@?�A abe h_i ? Z_r > �_h_[.] ?*) [ C V p A hxabVby2c ? ^Dy
z �/C ] > ZYy ? ^DZ G ] C e ? � � E6? ] � ?q? V V ?BCdpx>HE h_[ C V p [ C V pxA��
��? y ? cQV ? Z �_h_[.] ?*) [ C V p [ ? uQ^ C rqZ\] C hxV � ]t[.hxa > Z_^�VOabe E�? [ � � � � {���� � � � � z ��>b? [ ? � �2CDA ] >@?
Z\ubub[�h )@C e Z\] ?�?*)LC ]#� ? ] � ? ^dhLr C ] G�� � A.C e�uQ^ ?)A ^Da p e�hLy ? ^6ub[ ? y C rs] A ] >@? ]t[ Z_V A ^DZ\] C hxVQZ_^ � ? ^DhOr C ] G ]th E�?
		� � � 	 
 �\{ z ��>@? [ ? 	 
 CDA ] >@? u CDA ]thxV � ? ^dhLr C ] G C V ] >b? u CDA ]thxV + r G ^ C Vby ? [,e ? r > Z_V CDA eYz ��>QC r > CDA Z_^ A h
] >@?�?*)@C ] � ? ] � ? ^dhLr C ] G im[.hxe;] >b? r G ^ C Vby ? [ � U V�uQ[�Z_rs] C r ? z 	 � � � Z\[ CD? y�i [�hxe | �/2#	�
 ]th | �/4#	�
 zg] >@? [ ? imh_[ ?
] >@? �_h_[.] ?*) [ C V pxA ��C ] > � � | � {_� rsh_[.[ ?BA u�hxVby ?*)LC ] � ? ] " Z_r > VOabe E�? [ E�? ] �-?q? V | � }�1 ]th | �/2"4 �
� VbZ_^dh p hxa A ^ G z6] >QCDA/CfA ] >@? Z\ubub[�h )@C e Z\] ? rshxV � ? rs] C hxV � ? ^dhOr C ] G h_i-Z ^DZ\[ p_? A rqZ_^ ?�A ]t[�abrs].a@[ ? C V2Z�� ? ]
��C ] > 	�� � � | �/2#	�� ]th | �/4#	�� �

UWV ] >@?�A.C e ab^DZ\] C hxV A z ] >b? [ ? i ? [ ? VQr ? i [�Z_e ? e h � ?BA ��C ] > ] >b? �_h_[�] ?*) [ C V p Z\]�Z�rshxV A ].Z_Vg] � ? ^DhOr C ] G z
E a@] C VSe�h A ] � ? ]�V@h CfAt? ?*) u ? [ C e ? VH] A z�] >@? Z_rshxa A ] C r c ? ^Dy CfA e ? Z A a@[ ? y Z\]�c )O? y ^dhLrqZ\] C hxV A�� `bh_[
E�? ]t] ? [)rshxe uQZ\[ CDA hxV ��C ] > � ? ]�V@h CDAt? e ? Z A a@[ ? e ? VH]qz � ? C Vg] ? [�u6hx^fZ\] ? ] >@? yQZ\].Z im[.hxe�] >b?(p [ C y�] > Z\]
CDA e�h � C V p ��C ] >�A u ?q? y � ]th�Z A ].Z\] C hxVbZ\[ G2p [ C y � =�>b?�A hxabVby ub[ ?BA�A a@[ ? ^ ? � ? ^�Z\] A.> Z_^D^dh � Z_V p ^ ?BA
��C ^f^ C Vbrs[ ? Z A.? yba ? ]th ] >@? ]t[�Z_V A ^fZ\] C hxV5h_i(] >@? �_h_[�] ?*) [ C V p z ��>@? [ ? Z A A hxaQVby5uQ[ ?BA.A a@[ ? ^ ? � ? ^�Z\]
y@h � V A ]t[ ? Z_e$u�h C Vg] A2��C ^D^�y ? rs[ ? Z At?���=�>@? im[ ?Bl a ? Vbr G Z\]#y@h � V A ]t[ ? Z_e ��C ^D^8Z_^ A h C VQrs[ ? Z At? yQa ? ]th
n h_ubuQ^ ? [ ? ��? rs] � ` Cdp a@[ ? }-�-,B{ y ? e�hxV A ]t[�Z\] ?BA ] >@?BA.?�? �6? rs] A Z\] . u�h C VH] A Z\] �  !� � 4\|�� Z_Vby � � .\| � z
4\| � Z_Vby 3\| � �

=�>b? ub[ ?BA.A ab[ ? u ? [.].ab[ E Z\] C hxV A h_i ,B{ [ ? Z_^ C ,BZ\] C hxV A Z\[ ? A abe e ? y C V [�Z_VQy@hxe h_[�y ? [ �/C ] > � � �
�\Z\[ Cd?BA i [.hxe | � |x� ]th | � }-� ` Cdp ab[ ? }-�-,�. y ? u C rs] A ] >@? [ ? uQ^ C rqZ\] ? y Z_rshxa A ] C r c ? ^Dy �/C ] > � � � � | � } z
| � { Z_Vby | �-, �-=�>@? ]th_].Z_^ A u ? rs]t[ abe CDA uQ^dh_]t] ? y C VY` CDp a@[ ?�}-�-,s} imh_[ ] � h u�hx^DZ\[ Z_V p ^ ?BA .\| � Z_Vby �\| � �
� ] � � � � | � } z
] >@? ub[ ?BA�A a@[ ? u ? [.].a@[ E Z\] C hxV > Z A ] >@? e�h A ]�h � ? [�^DZ\u
z
] >b? [ ? i h_[ ? >bCdpx>@? [�Z_e�u ^ C ].aby ? 

��>@? [ ? Z A Z\] � � � �5| �-, z6] >@? [ ?#CDA V@h h � ? [�^DZ\u h_i�ub[ ?BA.A a@[ ? u ? [.].a@[ E Z\] C hxVYZ_VbyY] >@? A u ? rs]t[�abe CfA ] >@?
A Z_e ? Z A Z_V C VQy C � C ybabZ_^ �_h_[.] ?*) [ C V p-� 3 ? ] � ?q? V | � { Z_VQy | �/.". z ] >b?(A u ? rs]t[�abe CDA V ? Z\[�^ G C V �\Z\[ C Z_VH] �
1�VS] >@? h_] >@? [ > Z_Vby
z�] >@? u ? Z � i [ ?Bl a ? Vbr CD?BA � � � � { � ��� � � Z\[ ? E6? ] � ?q? V | � } ]th | �/2 z-Z_Vby Z\[ ?



�\|

200 300 400 500

-10

0

10

20

���
	

200 300 400 500

-10

0

10

20

���
	

1 2 3 4 5
0

2

4

6

8

����	

1 2 3 4 5
0

2

4

6

8

��� 	

�� ��

� � � 
 � � � 




���

� ��
�������



���

� ��
�������

` Cdp a@[ ?#}-�-,B{ � Z � X�[ ?BA.A a@[ ? y CfA ].a@[ E Z_VQr ? Z\] . e�h � C V p u�h C VH] A Z\] �  !� � 4\|�� 
 E6� X�[ ?BA.A a@[ ? y CDA ].a@[ +
E Z_Vbr ? Z\] . c )L? ySu6h C Vg] A 
-r �#A u ? rs]t[�abe Z\] . e h � C V p u�h C Vg] A 
 y �#A u ? rs]t[�abe Z\] . c )L? y u�h C VH] A��
~ � � � .\| � 
 ~ � � � 4\| � 
 ~ � � � 3\| � �



��,
C Vby ? u ? VQy ? Vg]�h_i�] >@? [ ? uQ^ C rqZ\] C hxV im[ ?Bl a ? Vbr G�� =�>@? A u ? rs]t[ abe Z\] � � .\| � im[.hxe ?*) u ? [ C e ? VH].Z_^
ybZ\].Z ~�� ]t[�hxe E�? [ p z " r  Z_a px> ^ C V � = [.hxa@]t] ,�3_�\|g� h_iFZ " Z_r > | �/3 � ? ] ��C ] > Z k�?qG Vbhx^Dy A VHaQe E�? [
� � � � 	�� � � � � � ."4\|_|(CDA h � ? [�^fZ C y�hxV�] >@?�A u ? rs]t[�aQe C V�` Cdp a@[ ?F}-�-,s} ~ Z � ��=�>b? rsh_[.[ ?BA u�hxVby C V p � ? ]
k�?qG V@hx^Dy A VHabe E�? [Fh_ij] >b? ub[ ?BAt? VH] �_h_[.] ?*) [ C V p�CDA ,�3\|_| �-=�>@? u ? Z � im[ ?Bl a ? Vbr G h_iw] >b? � ? ]�Vbh CDAt?�CDA
Z E hxa@] | � {". z ��>bC r > CDA ^dh �-? [ ] > Z_V ] >@? u ? Z � im[ ?Bl a ? Vbr G h_i6] >b? �_h_[.] ?*) [ C V p 
 > h � ? � ? [ zH] >@?)A u ? rs]t[�Z_^
A.> Z\u ? Z\] >bCdpx>b? [�i [ ?Bl a ? VQr Cd?BA,CDA l a C ] ?/A.C e C ^DZ\[ E�? ] �-?q? V ] >@? � ? ]-Z_VQy ] >@? ]t[�Z C V h_i �_h_[�] ?*) [ C V pxA�� UWV
Z_yby C ] C hxV�z\] >@?�A u ? rs]t[�aQe Z\] � � �\| � CDA � Z\]t] ? [,] > Z_V � � .\| � zx[ ? uQ[ ?BAt? VH] C V p Zo^DZ\[ p_? [�rshxVH]t[ CdE a@] C hxV
im[.hxe >bCdpx>b? [ i [ ?Bl a ? Vbr G rshxe�u�hxV ? VH] A��

= h#rshxe�u Z\[ ?�A hxabVQy�ub[ ?BA.A a@[ ? ^ ? � ? ^bZ_VQy y C [ ? rs] C � C ] G zx] >@? h � ? [�Z_^D^ A hxabVby ub[ ?BA.A ab[ ? ^ ? � ? ^bZ_^dhxV p Z
r C [�rq^ ? h_i �  � � ,�2�� imh_[F] >@?�A hxabVby c ? ^Dy h_iwZ A.C V p ^ ? �_h_[.] ?*) [ C V p C V e�h � C V p im[�Z_e ? z C V A ].Z\] C hxVbZ\[ G
im[�Z_e ? z Z_VQySZ ]t[ Z C VSh_i �_h_[.] ?*) [ C V pxA�C V A ].Z\] C hxVbZ\[ G im[�Z_e ? Z\[ ? y ? u C rs] ? y C V ` Cdp a@[ ? }-�-,�2 � =�>@?
A hxabVQy uQ[ ?BA.A a@[ ? ^ ? � ? ^ Z\] A.> Z_^D^dh � Z_V p ^ ?�C VS] >@?�A ].Z\] C hxVbZ\[ G i [�Z_e ? CfA�>bCdpx>@? [�] > Z_V ] >@? e h � C V p
im[�Z_e ? z E a@] y ? rqZ GOA i Z A ] ? [ ybh � V A ]t[ ? Z_e � � >@? V ] >@? A hxaQVby c ? ^Dy A h_i�Z ]t[�Z C V h_i �_h_[.] ?*) [ C V pxA
Z\[ ? [ ? u ^ C rqZ\] ? y�z�] >@? h � ? [�Z_^D^ A hxaQVby2ub[ ?BA.A ab[ ? ^ ? � ? ^ C Vbrs[ ? Z At?BA�EOG Z E hxa@] 2 y 3 � ��? rshxe�u Z\[ ? C ]�]th
] >@? A hxabVby�c ? ^fy h_iFZ A a EQA hxV C r � ? ] e ? Z A a@[ ? y EHG  a A.> ~  a A�> ,�391�, � �Y=�>@? rq^dh A.?BA ] � ? ] � ? ^dhLr C ] G
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