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

%'&)( * ���!+	,��-.�/����0�� 1 ���324���3��
��

57698/:<;>=@?BAC=EDF:HGI6�= AC=4J K�:MLA>NOD@DP698/:<;>=@?BAC=EDF:HGI6�=RQ S.TPU
V.WYX[ZM\]WFZM^O_ Z`W a bcZ`dPe`\gf>h9ikjFblZM\�X�^Pf>m`^Yn�ZM\�X/bpoqZ�r TPUsm`^t_ TkUum`^�bvWFZMWxw
yxU ^`TYX _ f4W`TzX{d|blm`^FZ }9b�~���f�UBX�Z`W �kf4W �z���9wI�����

¤
w S�blZ

U�bvWFh i�W`Tt��^x�TOWko>bpo �Pf9W hOZ`\ e`\�f�h�iPjFbcZ`\�X[ZMW a Z`WkoqZ�w ��\�f
e`\�f�h�ikjFblZ`\�X�ZM_ �@Xz�i�m	� ��T�d�dlZ`W �`T`\]bcTt��d�Z �!f�U[X[Z`W ���kfO\ T�dvd�ZM_
a TzX�Z`\]bcTOd�iOW�h �C�f4^OWFZY� �kf4W �����

¤
TOW�w S�bcZ _ f4W`TzX{d|blm`^FZMW

� Z�UsTt_ X{��f�U[X[Z`W hOZ�U V.WYX[Z`\ WFZ`^t_ Z`WkU ��bvW
¤
� ��Z"X{\¡TPoqZMW htT�WOW

¢ £�¤'¥§¦ ¨P©Mª4«|ª�ª�ª ¬ ­	ª�ªM¤¯®

n°f9��ZFb ¤ h9blZ ±²Wkj³T�^Od hOZ`\ b´_ a f9WFTYX e`\�f�h�ikjFblZ`\�X[ZMW
r TkUum`^t_ TkUumM^qb´W�ZMW bpUBX�w µ¶ZFb �z��� r TkUum`^t_ TkUumM^qb´W�ZMW �·TOd�d�ZMW
TOd¸U�f � ZHU¹TO_ X{��f�UBX�Z`W TOW bvW º»�f4^FZ �Pf9W

¢ £[¨zª�ªq¥.¦ ¼	½�ª>«�ª�ª�ª>®

��Z`bE�z����� �xX³�iFmM�

¢ £B¨zª�ª�ªq¥.¦ ¾�©Mª>«�ª�ª�ª>«

¢ ^FZFbÀ¿<X h4bcZ �!f�UBX�Z`WP�Ái�Wt�"X/b�f4W w r Z`WOW _ TOW W�blmM^YX TOW
hOZMW � ZHU¹TO_ X{��f�UBX�Z`W ¢ bvWYX[ZM\ÂZHU�U"bcZ`\�X bpUBX�Ã U�f4WFhOZ`\ W TOW h�ZMW

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× Øg×



�!f�UBX[ZMW e`\�f e`\gf>h9ikjFblZM\�X[ZM_ �xX³�iFmM��Ã U�f Z`\ ^x�T�dÙX _ TOW h9blZ
�xX³�iFmM�M��f�UBX[ZMWP�ÚiOWt�"X/bpf4W Û £Ó¤R¥ w ��blZ Z`\�o>b´�zX U"blmM^ T�ikU h�ZM\
�!f�UBX[ZMWY�ÁiOWt�{X<bpf4W ¢ £Ó¤R¥ ZFb´WY��TFm`^ h�iO\)mM^

Û £�¤'¥�¦ ¢ £�¤'¥
¤ «

ÜÝW f9�qbpo�ZM_ µ¶ZFbpU�e�bcZ`d�b�UBX

Û £Ó¤R¥°¦ ¨P©	ª>«|ª�ª�ª ¬ ­	ª�ª`¤
¤ ¦ ­�ª�ª ¬ ¨P©	ª�ª�ª�ª

¤ «

µ¶Z`bE�z��� e`\�f�h�ikjFblZ`\�X�Z`W r TPUumM^t_ TkUum`^�bvWFZ`W bpU[X²hOTkU T�d¸UÞf

Û £[¨zª�ªq¥°¦ ¼�½�ª�ª>®

��Z`bE�z����� a TPUumM^�bvWFZ`W

Û £[¨zª�ª�ªq¥°¦ ¾q©Mª>«

r ZFb¸X[Z`\ÂZ �f9��f4Wkf9_ bpUsm`^FZ }@iOWt�"X/bpf4WFZMW U"bvWFh
ß àxNqá@?Bâ]àOã�;�ä³å>AC=ÐD`:HGI6�= æ�ç�â ;xGI8/äuè éx8"à�:<êYä³å>AC=ÐD`:HGI6�=ìëzQ �4Z`b�í
hOZM\ ��\ÂZ`bpU ZFb´W�Z�U � iYX[Z�U³Ã¶î h4bcZ W`TFm`^koqZ��Á\¡TPo	X[Z �ïTO�PoqZ�UuZ"XBj"X[ZY�
a Z`WkoqZ�w S�blZ ð�T�mM^Y�Á\¡TPo�Z��Ái�Wt�"X/b�f4W bpUBX hOTOWOW î £ í ¥ w

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× Ø�ñ



�V§��d|blmM^�ZM\�n�Z`bpUuZ�n bv\Âh î £ í ¥ �`d�Z`bvWFZ`\ÁÃ`n.Z`WOW hOZ`\���\ÂZ`bpURí UBX�ZFbpoMX�w
�>f ���f4WOWYX[Z j�w3µ°wR�3í T�ikU�o�Zòh�\[�iFm	�{X bvW

¤
�

î £ í ¥°¦ ¨zª�ª>«�ª�ª�ª ó ­	ª�ª í �ï�q�

UsZFbvW�w S.TPU ^FZ`b´¿<X�Ã§��ZFbôZFb´W�Z	_ ��\ÂZFbpU �kf4W �z�
¤

��Z�X<\Á�TkoMX h9blZ
ð�T�mM^P�Ú\¡TkoqZ õ	�Cwö����� �xX³�iFmM��Ã���Z`bCZ`bvWFZM_ ��\ÂZFbpU �kf4W �z÷

¤
WOiO\

õ�÷9wø�q��� �xX³�iFmM��w

ù �)X�n bv\Âh TOi�mM^ it_ oqZ	�<Z`^O\�X.h9blZ }xiOWt�{X<bpf4W í £ î ¥ ��Z"X<\¡TFm`^YX[Z�XHw
è =@ã�;>éC6>:<8/äòå>Aì=ÐDF:HG|6�='Q��4Z`b�í hOZM\°��\ÂZFbpU7ZFb´W�Z�U � izX�ZHU³Ãxú h9blZ
�kf9_ ��\gf>h9ikjòZMWzX�Z`W TOiP��hOZ`W a TM\ �"X�oqZ	�`\ÂTFm`^YX�Z a Z`WkoqZqwûS�blZ
±²WkoqZ	�	fMXüU[�ÁiOWt�{X<bpf4W bpU[X²hOTOWOW ú £ í ¥ w
ýþâüÿ�L698<?BAC=EDF:HG|6�='Q }R�iO\¶î Tt�Yo�ZHUuZ�Xüj"X[Z � �iYX[ZM\þj`it_ �@X³�iFmM�Me`\ÂZFbpU
í £ î ¥ b�UBX
h�ZM\�y�\]d��f�U b´W ±»��^x�T�Wko>bpo��/Z`b X��kf4W hOZ`\�a Z`WkoqZ î

� £ î ¥�¦ î �Þí £ î ¥

º�blZ`\ ��ZFb bpUBX ��ZM\[�iFm	��U�blm`^YX/b�oMXHÃ htTkU�U h�ZM\ ��\ÂZFb�U í �Pf9W
hOZM\ ð�TFm`^P�Á\ÂTkoqZ î Tt�q^��TOWkoMXHÃ X��teqbpUumM^�ZM\�n�Z`bpUuZ _ b X ^Pf9^�ZM\
ð�T�mM^P�Ú\¡TkoqZ UBX�ZFbpo	XHw
ÜÝW ±»��^x�T�Wko>b�o9�<ZFb X��kf9_ ��\ÂZFbpU�í bpUBX
h9blZ yE\ d$�f�U[�ÚiOWt�"X/bpf9W

� £ í ¥°¦ î £ í ¥ �Þí «
Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× Ø��



r Z`WOW n b´\�h4bcZ ð�TFm`^P�Á\¡TPoqZH�ÚiOWt�"X/bpf9W �ï�q� ��Z`WOiYXüjòZMW�ÃìZM\]^`TOdÙX[ZMW
n bv\ � £ í ¥�¦ ¨zª�ª4«|ª�ª�ª í ó ­	ª�ª í�� «
yEbvWFZ X��teqbpUumM^�Z }x\¡TPoqZ b�UBX
	 }R�i�\ n.Z`d�mM^�ZMW ��\ÂZFbpU í n b´\)h h�ZM\
y�\ d$�f�U � £ í ¥ _ T�~@b´_ T�d w��>f4d�m`^FZ i�WFh �TO^OWOd|blm`^FZ }x\¡TPo�Z`Wûn.Z`\ÂhOZ`W
n bv\ _ b¸X Z�X�n§TPU _ TYX<^FZM_ TzX<bpUum`^FZM\ �»^�Z�fO\]blZ ��ZzT�WYX�n°fO\�X[ZMW
���f4WOWFZ`W�w

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× Ø��



%'&$% 1 ��

�"��� � ����0 1 ���Ð�����¶-�������
°���
yÐbvWFZ ±»�O�qbvd�h�iOWPo

� ��� � � _ b X�� £ � ¥�� �
^�Z`b´¿{X \ÂZòZMd�dÙn.Z`\�X/b�oqZ }xi�Wt�"X/b�f4W ZFb´W�ZM\°\ÂZòZ`dvd�Z`W ��TM\ b TO��d�ZMW
� ��Z`\Á�TOWFh�ZM\ d|blm`^FZMWM� w�r blZ ��ZM\ÂZFb XBU»�Ú\[�iO^�ZM\�h�Z
! W�blZM\3X�Ãþb�UBX� £ � ¥ hOZ`\ S�Z"!'Wqb¸X/bpf4WkUH��ZM\)Z`blm`^ �kf4W � w r ZMWOW T�ikU
h�Z	_ #�ikUsTt_ _ Z`WO^`T�Wko �`dlTM\�bpUBX�ÃCn.TkU h9blZ }@iOWt�"X/bpf4W �
bpUBXHÃtUum`^O\ÂZFb´��ZMW n bv\¶TOiFm`^ Z`bvWP�·TFm`^ � UBXÞTzXÁX$� £ � ¥ w�S�blZ
a Z`WkoqZ % £ � ¥�¦ & � £�¤'¥ � ¤ ' � (
^�Z`b´¿{X�hOZM\ r ZM\3X�ZM��Z`\ÂZ`blm`^ �kf4W � w�r b´\�WFZ`WOWFZ`W
¤ )� � £�¤'¥ h9blZ #�ikfO\Âh�WOi�Wko�U[�Pft\gUsm`^O\]b¸�)X iOWFh

* + ¦ &@£Ó¤!®-,4¥.' � £ � ¥0/ � � , ¦ � £�¤'¥ (
h�ZMW � \¡TOe�^ �kf4W � w

�»bcZ`d�Z #�ikfO\Âh9WOiOWko�UB�kfO\�UumM^�\]b¸�ÂX[ZMW ^`TO��Z`W Z`bvWFZ`W 1uW`TYX³�iO\ d|blm`^FZMW
_ T�~@b´_ T�dlZ`W S�Z"!'Wqb¸X/bpf4WkUH��ZM\)Z`blm`^32�w ù �ÂX n b´\)h hOTOWOW
WOiO\ h9blZ #�iPft\)h�WOiOWko�UB�kfO\�Uum`^O\]b¸�ÂX TOWkoqZHo�ZM��Z`W�Ã iOWFh ZHU bpUBX
htTOWOW h9blZ j`ikoqZ`^4�f4\]bpoqZ }xiOWO�"X<bpf4W T�iP� hOZM_ _ T�~@b´_ T�d�ZMW
S�Z
! W�b X/b�f4WkUH��Z`\ÂZFblmM^ oqZM_ ZFbvWYX�w

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× Ø�4



5°;@G|876�GI;�ÿ (C& 8 ¤ )� ¤ � ^`TYX h�ZMW _ T�~@b´_ T�d�ZMW
S�Z"! W�b X<bpf4WkUH��Z`\ÂZ`blm`^ � w

8 ¤ )� ¨
¤ ^`TYX�hOZMW _ Tò~@b´_ TOd�Z`W S�Z
! W�b X/b�f4WkUH��Z`\ÂZFblmM^ � 9 &kª (@w

8 S�blZ Uum`^kf4W �kfO\ ^FZ`\���Z"X<\¡TFm`^YX[Z�X[Z �!f�UBX[ZMWP�ÚiOWt�"X/bpf4W

¢ £Ó¤R¥.¦ ¨P©Mª>«�ª�ª�ª ¬ ­	ª�ª`¤

^`TzX TOd¸U S�Z
! W�b X/b�f4WkUH��Z`\ÂZFblmM^ � w ÜÝW hOZM_
��Z"X<\¡TFm`^YX[Z�X[ZMW µ¶ZFb�UHeqblZ`d U"bvWFh TOd�d�Z`\Âh9bvWko�U WOiO\ W�blmM^YX;:
WFZHo�TYX/b �FZ o�T�WkjòZ #þT�^Od�ZMW ¤ bvWYX[ZM\ÂZHU�UsTOWYX � ¤ 	 ±²Wkj³TO^�d¶h�ZM\
r TkUumM^O_ TPUsm`^�bvWFZ`W	�!iOW�h WOiO\Ð�qbpU�j`i�Z`bvWFZ`\�o�Z"n bpU�UuZMW º»�f4^FZ�Ã
h9blZ h�i�\ÂmM^ h9blZ a Tò~tbÀ_ TOdlT�ikU�dcTPUBX{iOWPo hOZHU V.WzX�Z`\ WFZ`^t_ ZMWkU
oqZHo�ZM��Z`W bpUBXHw S�bcZHUuZ�U µ¶ZFbpUHeqblZMd�jòZFbpo	XHÃ htTPUÞU Wqbcm`^YX TOd�d�Z
r ZM\�X[Z �s�i�\ ¤ Ã4h4bcZ _ TYX<^FZ	_ TYX/bpUumM^ U"b´W�WY�kf4d�dOU"bvWFhEÃ>TOiFm`^ b´_
�f9��f4Wkf9_ b�Uum`^FZ`W ��bvWOW U"bvWOWY�kf4d�d@U"bvWFhEw

yEbvW º�bvd �ÓUH_ b XÁX[ZMd j`iO\ ��ZM\ÂTOWkUum`^`TOiOd|blm`^OiOWko ZFb´W�ZM\ }@iOWt�"X/bpf9W� iOWFh bv^O\ÂZHU � \¡TOe�^FZ`W b�UBX ZFbvWFZ r ZM\�X[Z"XÞTO��ZMd�d�Z Ã bvW h�ZM\
TOikU�oqZ�n �TO^OdÙX[Z r Z`\�X�Z �kf4W ¤ j`ikUsTt_ _ Z`W _ b X bv^O\ÂZM_
}xiOWt�{X<bpf4WkUBn.Z`\�X � £�¤'¥ Z`bvWkoqZ"X{\¡TPoqZMW n�ZM\Âh�ZMW�w
5°;@G|876�GI;�ÿ %'& r b´\tUsZ"XüjòZMW iOWkUuZM\'µ¶Z`bpUHeqblZMd ¢ £�¤'¥§¦ ¨P©Mª>«�ª�ª�ª4¬
­�ª�ª`¤ �ÓfO\�X
	
Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× ØgØ



< = =?> @A> B;> =?>A> =?>A>A>C D <FE =?GA>-HI>A>A> =?GJBKHI>A>A> =?LA>-HI>A>A> =?MJBKHN>A>A> @A@A>-HN>A>A> OAGA>-HI>A>A>

5°;@G|876�GI;�ÿQP & � £�¤'¥�¦ ½`¤ � ¬ ¼F¤ ¬ ¨
¤ :SR :�� � � R � �z�� £�¤'¥ õ R � T �z� UVT ÷WR>�

yEbvWFZ oqZMW`T�iFZ`\ÂZ a Z"X<^kf�hOZ b�UBX htTkU #RZFbcm`^OWFZ`W h�ZM\ � \¡Tte�^�ZMW
b´W ZFbvW �!f@fO\Âh9bvW`TzX�Z`WkUX�kUBX[Z	_ w S�Z`\ � \¡Tteq^ j`iO\ f���ZMW
TOWkoqZHo�ZM��Z`WFZ`W }xiOWO�"X<bpf4W ½M¤ � ¬ ¼F¤ ¬ ¨ bpUBX

0

100

200

300

–10 –5 5 10

x

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× Ø�Y



5°;@G|876�GI;�ÿ�Z & � £�¤'¥�¦ ¼F¤ � ¬ [�¤ ó ½�ª

–30

–20

–10

0

10

20

30

40

–6 –4 –2 2 4

x

S�blZ�UuZ }@iOWt�"X/bpf4W bpUBX�n.ZòhOZ`\�b´W]\ÁZM�"X/b � Wkf�m`^ UHi�\^\ÚZ	�"X/b ��w

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× YgÕ



5°;@G|876�GI;�ÿ�_ & � £�¤'¥�¦ ¨
¤ � ó ­

–4

–3

–2

–1

1

2

3

4

y

–6 –4 –2 2 4 6

x

±²iFmM^ h9blZ�UuZ }xiOWO�"X<bpf4W bpU[X n.ZòhOZ`\ bvW-\ÚZ	�{X<b � Wkf�m`^ U�iO\^\ÚZ	�{X<b ��Ã
hOZMW�W � £Ó¤R¥ bpUBX W�blZ	_ TOd¸U ª w

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× Ya`



5°;@G|876�GI;�ÿQb & Û £Ó¤R¥°¦ ­	ª�ª ¬ ¨P©Mª4«|ª�ª�ª
¤

0

1000

2000

3000

4000

y

200 400 600 800 1000

x

S�blZ�UuZ }xiOWO�"X<bpf4W bpUBX bvW-\ÚZM�"X<b � i�WFh W�b´_ _ X TOd�d�Z e	f�U�b X/b �FZMW
r Z`\�X�Z c ­	ª�ª T�W�w r Z`WOW n bv\ Û T�d¸UÞf TOiedþTPUÞUuZ`W TOd¸U ZFbvWFZ
±»�O�qbvd�h�iOWko ��f � &z¤ ' � � ¤ c ­	ª�ª (tÃ'U�f bpUBX Û U�iO\^\ÚZM�"X/b¸�
�]U�f�o�TM\.�qb \ÚZ	�"X/b �hg ��w

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× YgÔ



5°;@G|876�GI;�ÿQi & � £�¤'¥�¦ ©

6

6.5

7

7.5

8

–3 –2 –1 0 1 2 3

x

S�blZ�UuZ }@iOWt�"X/bpf4W ^FZFb´¿{X ��f4WkUBX�TOWYX

±²dvd¸oqZM_ ZFbvW ^FZ`b´¿<X
Z`bvWFZ }xiOWt�{X<bpf4W _ b X
hOZ`\���ft\gUsm`^O\]b¸�)X� £Ó¤R¥ ¦ j Ã n�f���Z`b j ZFb´W�Z #þT�^Od iOW`Tt�q^��TOWko>bpo �kf4W ¤ bpUBX�Ã
��f4WkUBXÞT�WYX w �!f9WPU[X�TOWzX�Z }xiOWO�"X<bpf4WFZ`W U"b´W�h W�blmM^YX bvW-\ÚZ	�{X<b � iOWFh
W�blmM^YX7UHi�\^\ÚZ	�"X/b ��w

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× Yg×



5°;@G|876�GI;�ÿQk & � £�¤'¥�¦ ¨zª`¤ ó ½

–20

–10

0

10

–2 –1 1 2
x

S�blZ ±»�O�qbvd�h�iOWko � b�UBX bvW-\ÚZM�"X/b¸� iOWFh U�iO\^\ÚZM�"X/b¸�xw
yEbvWFZ }@iOWt�"X/bpf4W hOZ`\.}`fO\ _

� £�¤'¥�¦ l � ¤ ¬ m
^FZ`b´¿<X d�bvWFZ³TM\ w S.TO��Z`b U�bvWFh l iOWFh m ��Z�UBX[Z \ÂZ³Z`d�d�Z#þTO^Od�Z`W�w S�blZ �!f�U[X[Z`WP�ÁiOWO�"X<bpf4W ¢ £Ó¤R¥ ¦ ¨P©Mª4«|ª�ª�ª ¬ ­	ª�ª`¤
b�UBX ��Z`bpUHeqblZMd¸UBn.ZFbpUuZ ZFb´W�Z d|bvWFZzT`\ÂZ }@iOWt�"X/bpf9Wxw
5°;@G|876�GI;�ÿQn & yÐb´W �!f9eqblZM\ dlT�hOZMW ZM\]^FZ	�³X h9blZ �!f�UBX�Z`W eF\�f
}`fMXBf9��f9eqblZ bvW ±»��^x�T�Wko>b�o9�<ZFb X �Pf9W hOZM\ � Z�UsTO_ Xüj³TO^Od h�ZM\
o�Z"XH�TYX/b�oMX[ZMW �!f9eqblZ`W�w²º§blZM\ ��Z`bOoqZMdÙX[ZMW �Óf4d¸oqZMW�hOZ ��\ÂZFbpUsZW	
Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× Y�ñ



±²Wkj³TO^�dxhOZ`\��!f�e�bcZ`W � �qbpUpo�õ ��� :7õ�õ Tt� �z���
��\)Z`bpU eF\�f �!f9eqblZ �9Ãö���

¤
�9ÃI�qo
¤

�9wI��÷
¤

S�blZ }@iOWt�"X/bpf9W rRÃ¶h9blZ hOZMW ��\ÂZ`bpU e`\�f �!f9eqblZ ��Z�Uum`^O\ÂZFbÀ�³X�Ã�bpUBX
TOd¸U�f oqZ�oqZM��Z`W h�iO\Âm`^

r £Ó¤R¥.¦
sttu ttv

ª>®sª�­ �·TOd�d¸U ª w ¤ w [yx
ª>®sªq[ �·TOd�d¸U ­	ª w ¤ w xVx
ª>®sª�½ �·TOd�d¸U ¨zª�ª w ¤

ÜÝ^O\ � \¡TOe�^ U"bcZ`^YX�n blZ �Óf4d¸oMX»TOikU7	

0.03

0.035

0.04

0.045

0.05

0 20 40 60 80 100 120 140

x

yEbvWFZ U�f4dlm`^FZ }@iOWt�"X/bpf9W WFZ`WOWYX _ T�W ��\ÂZMeOe�Z`WP�ÁiOWO�"X<bpf4W��\ÂZMeOe�Z`WP�Ái�Wt�"X/b�f4WFZ`W U"bvWFh n.ZòhOZ`\�bvW-\ÚZM�"X/b¸� Wkf�m`^ UHi�\^\ÚZ	�"X/b ��w
Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× Y��



S�blZ }@iOWt�"X/bpf9W ¢ Ã�h9blZ h9blZ � ZHUsTt_ X"��f�UBX[ZMW h�Z�U �.iOWFh�ZMW b´W
±»��^��TOWPo4bpo9�<ZFb X��kf4W h�ZM\��@Xz�iFmM�Hj³TO^Od�TOWko>b´�zXHÃ b�UBX

¢ £�¤'¥�¦
sttu ttv

ª>®�ª�­F¤ �·TOd�d¸U ª w ¤ w [yx
ª>®�ªq[�¤ �·TOd�d¸U ­	ª w ¤ w xVx
ª>®�ª�½`¤ �·TOd�d¸U ¨zª�ª w ¤

ÜÝ^O\ � \¡TOe�^ U"bcZ`^YX�n blZ �Óf4d¸oMX»TOikU7	

0

1

2

3

4

20 40 60 80 100 120 140

x

�>f4d�m`^FZ }@iOWt�"X/bpf4WFZMW X<\ÂZ"X�Z`W b´_ _ Z`\ ��ZFb ��\)Z`bpUuZMW _ b XzôTO�FTYXÚXüU[X�TedRZ`d�iOWko T�iP�Cf>h�ZM\9Z�X�n§T TOi�mM^ ��ZFbzhOZ`W �>fO\�Xüf9��f�U[X[Z`W
�s�iO\�µ�\]blZ��·Z b´W ±»��^x�T�Wko>bpo��/Z`b X��kf9_ � Z"n blm`^YX�w

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× Y��



ÜÝW-\ÚZM�"X<b �FZ ±»�O�qbvd�h�iOWkoqZ`W ^`Tt��Z`W Z`bvWFZ UumM^4�f4WFZ yEbpoqZMWkUum`^`TP�)X{	
Ü UBX h9blZ }xi�Wt�"X/b�f4W � � � � � bvW-\ÚZ	�"X/b ��Ã ^`TzX hOZ`W
S�Z"!'Wqb¸X/bpf4WkUH��ZM\)Z`blm`^ � iOWFh hOZ`W r ZM\3X�ZM��Z`\ÂZ`blm`^ % Ã»UÞf
bpUBX � � � � % �qb \ÁZM�"X/b � w²S.TOW�W ^�Z`b´¿{X

�}|Q~.� % � � ®�, )� ¤ n°f9��ZFb ¤ ' � _ b X � £�¤'¥�¦ ,
h9blZ V._ �<Z`^O\g�ÚiOWt�"X/bpf4W j`i � w
S�Z`\ � \¡TOe�^

* +q��� ¦ &@£a,�®u¤'¥�' % / � � , ¦ � £Ó¤R¥ (
¦ &@£a,�®u¤'¥�' % / � � £�¤¯®K,4¥�' * + (

Z`WYXBUBX[ZM^zX T�ikU * + h�iO\Âm`^ �'eqblZHoqZMd�iOWko T�W hOZ`\
r bvWt�/ZMd�^`T�d´��bcZ`\ÂZ`WFhOZ`W�w

5°;@G|876�GI;�ÿ (��R& r bv\Ð��Z"X<\¡TFm`^YX[ZMW�n blZòhOZ`\�h9blZ.�xX³�iFmM�M��f�UBX[ZMWP�ÚiOWt�"X/bpf4W

Û £�¤'¥�¦ ­	ª�ª ¬ ¨P©	ª>«|ª�ª�ª
¤ «

}R�iO\ n.Z`d�mM^�Z �@Xz�iFmM�Hj³TO^Od.ZM\�o>b´�zX U"blm`^ �³�����
¤ � r bv\ d$�f�UuZMW

^�blZM\�j`i
­	ª�ª ¬ ¨P©Mª4«|ª�ª�ª

¤ ¦ ¨Y­	ª�ª

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× Y�4



W`TFm`^ ¤ TOiP��iOW�h Z`\ ^`T�dÙX�Z`W
¨P©Mª4«|ª�ª�ª

¤ ¦ ¨zª�ª�ª

¤ ¦ ¨P©Mª4«

S.TkU.bpUBX!h9blZ�oqZ�U�iFm`^YX[Z��@Xz�iFm	��j³TO^Od Ã`h�ZMWOWûZHU.bpU[X°W�iOW Û £B¨P©	ªq¥°¦
¨P­	ª�ª w
�C�f�UuZ`W n b´\�T�dvd¸oqZM_ ZFbvW h9blZ � d�Z`blm`^OiOWko

­	ª�ª ¬ ¨P©	ª>«|ª�ª�ª
¤ ¦ ,

W`TFm`^ ¤ TOiP�[Ã�U�f ZM\]^`TOdÙX[ZMW n b´\

¤ ¦ ¨P©	ª>«|ª�ª�ª, ó ­	ª�ª

iOWFh h9blZ�U bpU[X�oqZ`\¡TFh�Z h9blZ V._ �<Z`^O\g�ÚiOWt�"X/bpf4W�Ã�TOd¸U�f

Û |Q~ £a,4¥�¦ ¨P©Mª>«�ª�ª�ª, ó ­�ª�ª «

a b X bv^O\ d �TkU�UBX U"bcm`^ j`i ��ZMd|blZ	��b�oqZ`W �@Xz�i�m	�M�¹f�UBX[ZMW h9blZ
j`ikoqZM^4�f4\]bpoqZ �@X³�iFmM�Hj³TO^�d�ZM\ _ b XÚX�Z`d�W�w

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× YgØ



5°;@G|876�GI;�ÿ (9(C& S�bcZû}xi�Wt�"X/b�f4W�� �q� f� � � f� _ b X � £Ó¤R¥�¦ ¤ �
b�UBX ��b�\ÚZM�"X/b¸�xwûÜÝ^O\ÂZ V§_ �<ZM^�\¡Tt�O��b´d�h�i�Wko bpUBX � |Q~ £a,4¥�¦ � , w

0

1

2

3

4

1 2 3 4
x

µ¶ZzT�mM^YX[ZW	 S�blZ }xi�Wt�"X/b�f4W � £Ó¤R¥ ¦ ¤ � �{T�WOW TOiFm`^ �s�iO\ TOd�d�Z
¤ ' � ��Z"X{\ÂTFm`^YX�Z"X n�ZM\)hOZMWxÃ�bpUBX htT�WOW Tt��Z`\ W�blm`^YX bvW-\ÚZ	�{X<b ��Ã
�Óf4d¸o9d|blm`^ o>b´�zX
ZHUûhOTOWOW TOi�mM^ �<ZFbvWFZ V§_ �<Z`^O\g�ÚiOWt�"X/bpf9Wxw

�
;�â�DO=¶LA�6@?BAC=xã ��6�= å>AC=EDF:HG|6�=x;>=

±²ikU oqZ�oqZM��Z`WFZMW }@iOWt�"X/bpf4WFZMW ���f4WOWFZ`W h9iO\Âm`^ ��Z`\ �`W9�iteY�Ái�Wko
_ b XÚX�Z`d¸U hOZ`\ � \ i�WFh�\ÂZòmM^�ZMW`T`\�X[ZMW WFZ`iFZ }@iOWt�"X/bpf4WFZMW oqZ	�qbvd�hOZ"X
n.Z`\ÂhOZ`W�w

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× Y�Y



�4Z`blZ`W � ®�� � � � � }xiOWt�{X<bpf4WFZ`W iOWFh � ' � w
S.T�WOW dlTPUÞUuZ`W U�blm`^ TOiFm`^ h9blZ �Óf4d¸oqZMWFh�ZMW }@iOWt�"X/bpf9W�ZMW
hOZ"!'WqbcZ`\ÂZ`W�	

� � �q� � � ® _ b X £ � � ¥H£�¤'¥§¦ � � £�¤'¥"®
� � � �q� � � ® _ b X £ � � �9¥H£�¤'¥§¦ � £�¤'¥ � �þ£Ó¤R¥{®
� � � �q� � � ® _ b X £ � � �9¥H£�¤'¥§¦ � £�¤'¥ � �R£�¤'¥"®

�� �q� � � ® _ b X �� £�¤'¥§¦ � £�¤'¥�þ£Ó¤R¥ «

S�blZ S�Z"!'W�b X/bpf9WPU���ZM\ÂZFblmM^�Z U"bvWFh

� £ � � ¥ ¦ � £ � ¥
� £ � � �4¥ ¦ � £ � ¥�� � £��9¥
� £ � � �4¥ ¦ � £ � ¥�� � £��9¥
� �� ¦ &z¤ ' � � ¤ ' � £ � ¥�� � £��9¥ iOW�h �R£�¤'¥ �¦ ª ( «

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× `$ÕgÕ



5°;@G|876�GI;�ÿ (t%'& �4ZFblZMW � £Ó¤R¥�¦ ¨Y­F¤§ó ½ Ã �R£�¤'¥§¦ ¼F¤ � ó ½`¤�¬ ¨ w
S.TOWOW U"bvWFh

£ ­ � ¥�£Ó¤R¥�¦ ©	­F¤ ó ¨Y­

£ � ¬ �9¥H£�¤'¥§¦ ¼F¤ � ¬ ¨P¼F¤ ó ¼

£ � � �9¥H£�¤'¥§¦ £B¨Y­`¤ ó ½�¥H£ ¼`¤ � ó ½`¤ ¬ ¨P¥s¦
¦ ½�ª`¤���ó ­�¨�¤ � ¬ ¼q[�¤ ó ½

�� £�¤'¥§¦ ¨Y­F¤ ó ½
¼F¤ � ó ½M¤ ¬ ¨

±²ikU h�Z	_ S�Z
! W�b X/b�f4WkUH��Z`\ÂZFblmM^ �Pf9W �� _ �ikU�UuZ`W ¨ iOWFh ¨e�	¼
TOikU�oqZ�Uum`^Od¸f�UÞUuZ`W n.Z`\ÂhOZ`W�Ã@n�Z`bvd �þ£B¨k¥.¦ ª iOW�h �R£[¨e�	¼�¥.¦ ª w

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× `$Õa`



�Â=t:<;>â���à4ÿ´ÿI;
�9ZFblZMW lÐ®�m ' � _ b X l � m w S.TOWOW i�WYX�Z`\�Uum`^FZ`blhOZ`W n bv\
h9blZ
�Óf4d¸o�Z`WFhOZ`W ���Oe�ZMW �kf4W Ü WYX[Z`\��`TOd�d�Z`W

� lÐ® m ¡R¦ &Y¤ ' � � l w ¤ w m ( T �Yo�ZHUumM^�dpf�U�UuZMW�Z�U ÜÝWYX[Z`\��`TOd�d ®
£¢lÐ® mH¥�¦ &Y¤ ' � � l � ¤ � m ( f dRZMW�Z�U ÜÝWYX[ZM\3�`TOd�d ®
� lÐ® mH¥�¦ &Y¤ ' � � l w ¤ � m (
£¢lÐ® m ¡R¦ &Y¤ ' � � l � ¤ w m ( ^ T�d´�MfVdRZ`WFZ Ü WYX[ZM\��FTOd�d�Z «

ÜÝWYX[ZM\3�`TOd�d�Z hOZ`\§}`fO\ _
� lÐ®¤£ ¥�¦ &Y¤ ' � � ¤ ¥ l (

£Bó £ ® m ¡R¦ &Y¤ ' � � ¤ w m (
£�lÐ®¤£ ¥�¦ &Y¤ ' � � ¤ c l (

£Bó £ ® mH¥�¦ &Y¤ ' � � ¤ � m (
n.Z`\ÂhOZ`W i W�Z`bpoqZMWzX{d|blmM^�Z ÜÝWYX[ZM\3�`TOd�d�Z o�Z`W`T�WOWYXHÃ h9blZ Z`\�UBX[ZMW
��Z`blhOZ`W U"bvWFh TO�PoqZ�Uum`^Od¸f�UÞUuZ`WFZ�Ã h9blZ d�Z�Xüj"X[ZMW ��ZFblhOZMW f¦dRZ`WFZ
ÜÝWYX[ZM\3�`TOd�d�Zqw
§ 6�=x6>:<6�=�GI;
ð�ZM��Z`W ÜÝW]\ÁZM�"X/b ��b XH�TzX iOW�h �'i�\^\ÚZ	�"X/b ��b XH�TzX UHeqblZ`d�ZMW n�Z`b X[ZM\)Z
yEbpoqZMWkUum`^`TP�)X�Z`W �kf4W }@iOWt�"X/bpf9W�ZMW Z`bvWFZ n bcm`^YX/bpo�Z z f4d�d�Zqw
µ¶Z�U�f4WFhOZ`\�U7n blmM^zX<bpo bpUBX
h9blZ a f4WkfMXüf9WqbcZW	
Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× `$ÕgÔ



�4ZFblZMW � �¨� � � Z`bvWFZ }xi�Wt�"X/b�f4W iOWFh © � � ZFbvW
Ü WYX[ZM\��FTOd�dìb´_ S�Z"! W�b X<bpf4WkUH��Z`\ÂZ`blm`^ �kf4W � w
� bvdÙX7�s�iO\�TOd�d�Z ¤ ~ ®u¤ � ' © _ b X ¤ ~ � ¤ �� £Ó¤ ~ ¥�w � £�¤ � ¥ �Þ�Pj"n w � £Ó¤ ~ ¥�� � £�¤ � ¥ �
hOTOWOW ^FZFb´¿{X � � UBX{\ÂZ`Wkot� _ f4WkfMXBf4W n§T�mM^kUuZ`WFh bvW ©'w
� bvdÙX7�s�iO\�TOd�d�Z ¤ ~ ®u¤ � ' © _ b X ¤ ~ � ¤ �

� £Ó¤ ~ ¥�¥ � £�¤ � ¥ �Þ�Pj"n w � £Ó¤ ~ ¥ c � £�¤ � ¥ �
hOTOWOW ^FZ`b´¿<X � � UBX<\ÂZ`Wkot� _ f4WkfMXBf4W ��TOd�d�Z`WFh bvW ©'w S�blZ
}@iOWt�"X/bpf4W � ^FZFbÀ¿<X � U[X<\ÂZ`Wkot� _ f4WkfMXüf4W n.TFm`^kUuZMWFh
����T�d�dlZ`WFhx��Ã n.Z`WOW h4bcZ µ¶Z³h9bvWko4iOWPo �s�i�\ © ¦ � £ � ¥
Z`\g�s�iOd�dÙX b�UBXHw

S�blZ �@Xz�i�m	�M�¹f�UBX[ZMWY�ÁiOWt�{X<bpf4W Û £Ó¤R¥°¦ ­	ª�ª.¬ ~«ª �{¬­� � �< b�UBX.UBX<\ÂZMWPo
_ f4WkfMXüf9W ��T�dvd�Z`WFhEw ±²WkUumM^FTOiOd|blmM^ ��ZòhOZ`iYX�Z"X htTPU7	 ®PZ
_ Z`^O\ �@Xz�iFmM�<Z e`\gf>h9ikjFblZM\�X n.Z`\ÂhOZ`W�Ã UÞf oqZM\ b´WPo�Z`\ U"bvWFh h9blZ
�xX³�iFmM�M��f�UBX[ZMW�Ã'iO_ UÞf Z
¯ jFblZ`WYX[ZM\�bpUBX»TOd¸U�f h9blZ ��\gf>h9it�"X/b�f4W�w
r bv\ ^`T�d X[Z`W �Óf4d¸oqZMWFh�ZMW b´WzX�Z`\ÂZHUÞUsT�WYX�Z`W #�iPU¹TO_ _ Z`WO^`TOWPo
j"n bpUumM^FZ`W a f9WPf	Xüf4W�blZ iOWFh Ü W-\ÚZ	�{X<b ��b XH�TYX �·ZHU[X
	 Ü UBX � UBX<\ÂZMWPo
_ f4WkfMXüf9W n§T�mM^kUuZ`WFh �]f�hOZ`\�UBX<\ÂZ`Wko _ f9WPf	Xüf4W ��T�d�dlZ`WFhx�
hOTOWOW
b�UBX � bvW-\ÚZM�"X/b¸�xÃþ^FTYX²T�dpU�f ZFbvWFZ V._ �/ZM^O\��ÁiOWt�{X<bpf4W�w
5°;@G|876�GI;�ÿ ( P & S�bcZ }@iOWt�"X/bpf9W � £Ó¤R¥ ¦ ¼F¤ � ¬ [�¤ ó ½�ª bpUBX
TOiP� � ª4®°£ ¥ UBX{\ÂZ`Wko _ f4WkfMXüf9W n§T�mM^PUsZ`WFhEÃ T�iP� £üó £ ®Hó ¼±¡
Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× `$Õg×



U[X<\ÂZ`Wko _ f4WkfMXBf4W ��T�d�dlZ`WFhEw r f oqZ`W`TOi U"blmM^ htTPU
r TFm`^kUBX<it_ UB�FZ`\ ^`T�dÙX�Z`W it_ �<Z`^O\�XHÃ bpUBX Tt_ � \ÂTte�^FZ`W W�blm`^YX
o�Z`W`T�i j`i Z`\ �<Z`WOWFZ`W�w S.TkU n.Z`\ÂhOZ`W n b´\ U�e@�TYX[ZM\ _ b X
_ TzX{^FZM_ TYX/b�Uum`^FZ`W a Z�X<^kf�hOZ`W ZM\ _ b XÁX[Z`dvW ���f4WOW�ZMW�w

���f9W�WFZMW }xi�Wt�"X/b�f4WFZ`W Wqbcm`^YX ��Z`d|blZ	�qbpo o4\�f9¿ f�hOZM\ �`d�ZFb´W
n.Z`\ÂhOZ`W�ÃxUHe`\]blm`^YX _ TOW �kf4W ��Z�Uum`^O\Ú�T�Wt�"X[ZMW }@iOWt�"X/bpf9W�ZMW�	

�4ZFb � ��� � � ZFb´W�Z }@iOWt�"X/bpf9W iOWFh UuZFb � hOZM\
S°Z
! W�b X<bpf4WkUH��Z`\ÂZFbcm`^�w � bÀ�³X²Z�U²Z`bvW j ' � _ b X

� £Ó¤R¥�¥ j �u�Pj"n w � £Ó¤R¥�w j �7�s�iO\�T�d�dlZ ¤ ' � Ã
hOTOWOW ^FZFb´¿{X � W`TFm`^ i WYX[ZMW �Þ�Pj"n wqf9��ZMWM�²��ZHUumM^O\Ú�TOWt�"XHw
ÜcUBX � W`T�mM^ i�WYX�Z`W iOWFh W`T�mM^ f9��Z`W ��ZHUumM^O\Ú�TOWt�"XHÃ
hOTOWOW ^�Z`b´¿{X � � Z�Uum`^O\Á�TOWO�"X�w ±²WFhOZ`\�U �ÓfO\ _ iOd|blZM\3X{	
S°ZM\ r ZM\3X�ZM��Z`\ÂZ`blm`^ % £ � ¥ bpU[X ��ZHUsm`^O\Ú�T�Wt�"XHÃ TOd¸U�f% £ � ¥²� � lÐ® m ¡ �s�iO\�oqZòZ`bpo4WFZ"X�Z lÐ®�m ' � w

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× `$Õ�ñ



5°;@G|876�GI;�ÿ ( Z & S�bcZ }@iOWt�"X/bpf9W � £Ó¤R¥ ¦ ¤ � ó [ _ b X hOZM_
� \¡Tte�^�ZMW

–4

–2

2

4

–3 –2 –1 1 2 3

x

b�UBX W`T�mM^ iOWYX[ZMW ��ZHUumM^O\Ú�TOWt�"XHÃqn.ZFbvd � £Ó¤R¥�¥ [ �s�iO\�TOd�d�Z ¤ ' � w
S�blZ }xiOWO�"X<bpf4W b�UBX»TO��ZM\°Wqbcm`^YX WFTFm`^ f9��Z`W ��ZHUsm`^O\Ú�T�Wt�"XHw

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× `$Õ��



5°;@G|876�GI;�ÿ ( _ & S�bcZ }xiOWt�{X<bpf4W � £�¤'¥ ¦ ¤ � bpUBX n�Z³hOZ`\ W`T�mM^
f���ZMW Wkf�m`^ W`TFm`^ iOWYX[ZMW ��ZHUumM^O\Ú�TOWt�"XHw

–8

–6

–4

–2

2

4

6

8

–2 –1 1 2

x

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× `$Õ��



r bv\.��Z�X<\¡T�mM^YX[Z`W n blZòhOZM\!h4bcZ �!f�UBX[ZMWY�ÁiOWt�{X<bpf4W

¢ £�¤'¥.¦ ¨P©Mª>«�ª�ª�ª ¬ ­	ª�ª`¤

TOiP��h�Z	_ Ü WYX[ZM\��FTOd�d � ª4®�¼	ª�ª�ª³¡ w
S�fO\�X bpUBX ¢ ��Z�Uum`^O\Á�TOWO�"X�Ãtn.ZFb´d

¢ £Ó¤R¥0¥ ¢ £�ª�¥.¦ ¨P©Mª4«|ª�ª�ª
¢ £Ó¤R¥0w ¢ £ ¼�ª�ª�ªq¥.¦ ¨�«3¨P©Mª>«�ª�ª�ª

�s�iO\ TOd�d�Z ¤ ' � ª>®¹¼	ª�ª�ª³¡ w S.TkU Ü WYX[ZM\��FTOd�d � ª>®¹¼	ª�ª�ª³¡
���f4WOWYX[Z T�ikU �f9��f4Wkf9_ bpUum`^FZM\ ��bcm`^YX \ÂZ`d�Z��`T�WYX UuZ`bvW�Ã n.Z`WOW
Z�X�n§T h9blZ a Tò~tbÀ_ TOdlT�ikU�dcTPUBX{iOWPo ��ZFb R������ e`\�f�h�ikjFblZ`\�X[ZMW
r TkUum`^t_ TkUumM^qb´W�ZMW d|blZHo	XHw

}`f4d¸o�Z`WFhOZ yÐb�oqZ`WkUumM^FTP�ÂX���Z�Uum`^O\ÂZFbÀ�³X�Z`bvWFZ»oqZ"n bpU�UsZ �´�t_ _ Z�X<\]blZ
hOZ�U }xi�Wt�"X/b�f4WkU�o4\¡TOe�^FZ`W�	

�4ZFb � ��� � � Z`bvWFZ }@iOWt�"X/bpf9W _ b X � £ � ¥ ¦ � Ã
h4bcZ }xiOWt�{X<bpf4W bpUBX TOd¸U�f TOiY� oOT�Wkj � hOZ"!'WqbcZ`\�XHw � b´dÙX� £Bó»¤R¥ ¦ � £Ó¤R¥ �s�iO\ TOd�d�Z ¤ ' � Ã htTOW�W ^FZFbÀ¿<X �
o Z`\¡TFh�Zqw r ZMWOW � £Bó»¤R¥ ¦ ó � £�¤'¥ �s�iO\ TOd�d�Z ¤ ' �
o>bvdÙX�Ã�htT�WOW ^FZFbÀ¿<X � i WkoqZ`\¡TFh�Zqw

S�ZM\ � \ÂTte�^²ZFbvWFZM\to�Z`\¡T�hOZMW }xiOWt�{X<bpf4W bpUBX T�mM^PUsZ`WkUX�t_ _ Z"X<\]bpUsm`^
j`iO\ , : ±.m`^kUuZqÃ h�ZM\ Z`bvWFZ`\ iOWkoqZ`\¡TFhOZ`W }xiOWO�"X<bpf4W bpUBX
e�iOWt�"XüUX�t_ _ Z"X{\ b�Uum`^ ��ZHjO�iko4d|blmM^ hOZHU V�\�UHe`\ iOWPo�U hOZHU
�!fxfO\Âh4b´WFTYX[ZMWkUX�kUBX[Z	_ U³w

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× `$Õ�4



5°;@G|876�GI;�ÿ ( b & S�bcZ }@iOWt�"X/bpf4W � £�¤'¥�¦ ¤¶µ b�UBX�oqZ`\¡TFhOZ�Ã

0

2

4

6

8

10

12

14

16

y

–3 –2 –1 1 2 3

x

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× `$ÕgØ



h9blZ }xiOWO�"X<bpf4W � £Ó¤R¥�¦ ¤¸· bpUBX iOWkoqZM\ÂTFhOZW	

–15

–10

–5

5

10

15

y

–2 2

x

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× `$Õ�Y



ß A�ÿÀÿö8<:<;�ÿ´ÿI;�=
º��T�ie!>o bvWYX[ZM\)Z�U�U"blZM\�X _ TOW U"blmM^ �s�iO\ h4bcZ r Z`\�X[Z h�ZM\
iOW`Tt�q^��TOWko>bpoqZMW ��TM\ b TO��d�Z Z`bvWFZ`\ }@iOWt�"X/bpf4W�Ã �s�iO\ h9blZ h�ZM\
}xiOWt�{X<bpf4WkUBn.Z`\�X ª bpUBX
	

�4ZFb � �¹� � � Z`bvWFZ }xi�Wt�"X/b�f4W�w Ü UBX ¤ � ' � £ � ¥
ZFbvWFZ \ÂZòZMd�d�Z #þTO^Od�_ b X � £Ó¤ � ¥�¦ ª ÃOhtT�WOW ^FZFb´¿{X ¤ � ZFbvWFZ
ð iOd�d¸UBX�Z`d�dlZ �kf4W � w

S�blZ �C�f�U�iOWkoqZ`W Z`bvWFZ`\ � d�Z`blm`^OiOWko � £Ó¤R¥ ¦ �R£�¤'¥ U�bvWFh oqZ`W`TOi
h9blZ ð�i�dvd¸UBX[ZMd�d�ZMW hOZ`\.}xi�Wt�"X/b�f4W � £�¤'¥�¦ � £�¤'¥�ó �R£�¤'¥ w

Ä�Å�Æ�Ç�È�ÉHÅ�Æ|ÊÌËMÍÂÎ	ÏÐÊÒÑÓÈPÔgÕgÕgÔ�Ö�ÔgÕgÕg× `�`$Õ


