
���������
	�	�PHYSIQUE  THEORIQUE

CEA-DSM
SACLAY

����������������� ��"!#� �$�&%('��)���+*-,+���.!/'��
0 ���1,32�4.5)�6� 78�9�;:=<>�8��*��?���@� �A�)7CBD���&E;�@�����;F

GH+IKJ�LM+N�O P8Q I�R OTSVU+WYX8Z H3[\H+IKJ S.Q>]^_ IKJ/[ O`Z HaIKJ Scb6ded IKJ ]Zf_hgi]AO [j[ Z H

kil b lnm�lho I M+_ Iqp W o Z H3R O MrZsStZvu6w p PjOTxy]Z � wazZ{N H O x�]AZ
G��
����f�� g>O}| � Pj] H3��~>R Z [j[ Z k Z�S/Zf�YW G�� m>��k b

�.���f���K��K�

�.�>���9�f�����\���a�9�+�y���������n���+���y���1�1�9�e�f )�\���$¡q�+���+���f�����3�{¢c£)¢y¤6����¢�¥8�>�#¢y�3�  ����¥��3�¦ �§��r���q�¨¢y�1��¡©���������>�+�ª§
���3�+¢«���+�i�������y�3¥+¬$6����¥$��¥i¢y�����>�K�¯®�¥����f ���¥\���K�9�°¢y��¥��\���y±3�v�>®�����������±+�f�������+���������$���
�#¢�®�±3�8�3²#������¥������A³
¤´�y�n±3���3²K���+��¢y¥��j���´�>�3�j����¢�¥��f ����±+�f�tµ¶�3�1¢��j���3���9���3¥6�·�i���1���9¡��8±3�1�f¥�¥6�f h�>�#¢y�3��¥6¤6���\�¸���K�K§¹����±+���¶¥·�¨�y¡�®��1���
�1�K���+���f±3�·�n�K��¥+¬º�����¥v�+�y¥\®��
�3¥��\���¸�3²K��¥����+�y±3�.�f $¥�±+�f���1��¡c�¨�r¤6¥�  ���>±+��®��������+¢(¥��3�¦ �§��r���q�¨¢y�1��¡º�>�+�>���·�����3¥+³
����¢c�{�f���1¢��f�·�3¥¸�\���¸¢��1�9�3±3�¸�9�+���K�����f�����+�f�������»���3�\����¢º®y¥��+¢¼ T�K�i���������>�+�9¥¯����¢½�>�+�>�����q���3¥+¬c6����¥v�f��¥��
���
�{�K�1¢��3¥¸�e ¹�������3¤��K��¾c  �����3²#�y�n��±3�1�e���+�9�\®��·���f�������e±+�f��±+®y�¨����������¥+¬¿�.�.¢y�n¥·±+®�¥�¥¸�K�#���+�9¥·±+�f���¨�y¡À�9�3�1�f�·�n�K��¥
  ���6�j���a±3�K�Kµ¶¡K®����f�·�n�K�¸�3²����K���+�K�$����¢Á±3���K�\�f±3�8�3²#�����y�+�K��¥+¬��.��µ���f�����¸±3����¥·�¨¢y�+�$�>�+�>�����q���3¥$¤6���\�e�����y¡
�����y¡��a�1�K���+�·�f±3��������¥a�q��¢¸�f�6�j����Â�§������1�K�+¬

u m>k�o J ]dÄÃYZ H PfÅ 	�Æ l�Ç 	 l ��p W ��� l �f	 l g>w)W ��� l �q� l}È p

UÊÉ �+�>���+���f �Ë6Ì$ÍÏÎ



������� �����
	��)�K���� �
u�N�_ p deZ H O��fZ�S N H©[ Z [ wAZ H Z�S-d©ZfdÄÃ H+IKJ Z�P IKJ S [ wZfO H P [3IK[ O P [ O M I _a^ H N�^ Z H3[ O`Z�P IKH Z I(H O M3w IKJ S

O J¶[ Z H Z�P [ O J�� Pj]AÃ��jZ�M [��`� W Ç�� W#P [ O`_�_�] J S/Z H O J/R Z�P [ O ��IK[ O`N J P l � wZ�PjZ´N�Ã��jZ�M [ P�M IKJ ÃYZ R O�Z��$Z�S I P I PjO`de^_`Z
[ �$N¸S/O`d©Z J PjO`N JYI _ � Z J Z H+I _`O�� IK[ O`N J NK|)N J Z>S/O�deZ J PjO`N JYI _�^ N�_ p deZ H P ��� ��l� N��$Z R Z H Pj]YM3wedeZfd¯Ã H+IKJ Z�P
Zf��wO`ÃO [´I _ IKH!� Z H�R�IKH O�Z [�p NK|)ÃYZfw IqR O`N H6[ w IKJ ^YN�_ p deZ H PfW�S/]AZ [ N [ wZ H Zf_�Z R�IKJ MrZ>NK|)Ã Z J S/O J"��H O � O S/O [�p
|¹N He[ �$N»S/O`d©Z J PjO`N JYI _8N�Ã��jZ�M [ P$# I PeM IKJ Ã ZºPjZfZ J Ã p PjO�de^_`Z«S/O`deZ J PjO�N JYI _ IKJYI _ p PjO P&% �'� W�( �vl*) J
^ IKH3[ OTMr]_ IKH8[ wZ p deO � w [ ] J S/Z H!� N I M H ]de^_`O J���[jH+IKJ PjO [ O`N J W�PjZf^ IKH+IK[ O J��¸I wO � w [ Z{de^ Z H+IK[ ] H Z+#¹_`N��
H O � OTS/O [�p %"M H ]de^_`Z�S¸^w I PjZ8| H N�d I _`N�� [ Zfde^YZ H+IK[ ] H Z�#ªwO � w H O � OTS/O [�p %-, IK[ ^w I PjZ.�aO [ w IKJ N�d I _`N�]YP
Zf_ I P [ O M+O [�p/�¦ÆK�+�f	 �l�m _ PjN�S/O10hZ H Z J¶[ Ã Zfw IqR O`N H P IKH Z6N�Ã [3I O J Z�S�O}| [ wZ8deZfd¯Ã H+IKJ Z�O P�,Y]AOTShWqO l Z l ��O [ wN�] [
PjwZ IKH deN¶S/]A_�]YP l

) J [ wOTP�^ I ^ Z H �$Z.MrN J PjO S/Z H N J _ pº[ wZ.M I PjZÄNK| [ Z [ wZ H Z�S2#¹^ N�_ p deZ H O��fZ�S�%adeZfd¯Ã H+IKJ Z�PfW���O [ w
O J¶[ Z H3JYI _hO J� ^_ IKJ ZiZf_ I P [ O MrO [·p W IKJ S3�$Z�|¹N/M+] PaN Jc[ wZ¸Z&0VZ�M [ NK|�PjZf_}| ��I�R N�O S IKJ MrZ�MrN J P [\H+I O J/[ P8N J½[ wZ
M H ]de^_`Z�S ^w I PjZ l G N Ha[ w IK[ ^A] H ^YN�PjZ�W I4� Z J Z H+I _`O�� IK[ O`N J NK| [ wZsMrZf_`Z{Ã H+IK[ Z�Scb´S�� IKH SAP8d©N/S/Zf_ �`��� �
|¹N H PjZ{_}| ��I�R N�O S/O J�� ^YN�_ p deZ H P>w I P�ÃYZfZ J O J¶[jH N¶St]YMrZ�S(PjZ R Z H+I _ p Z IKH P I�� NcO J5�`� Ç W ��� �$l � wO P�d©N/S/Zf_
O J MrN H ^YN H+IK[ Z�P [ wZ�O J/[ Z H3JYI _ Zf_ I P [ OTM�^ H N�^YZ H3[ O�Z�P�NK| [ wZ�deZfd¯Ã H+IKJ Z�#ªO J.[ wZvM H ]de^_`Z�SÄ^w I PjZ�%6Ã p©I
PjO`d©^A_�Z¸g I ]YP3PjO IKJ Z J/[jH N�^OTM [ Z H d½W IKJ S«PjZf_}| ��I�R N�O S IKJ MrZ [ w H N�] � w I _`N¶M I _�MrN J/[ I M [ O J¶[ Z H+I M [ O`N J l6) [
I _`_�N��iP"|¹N H6I P p P [ Zfd IK[ O M8^YZ H3[ ] H Ã IK[ O R Z8Zf��^ IKJ PjO�N J O J¸[ wAZiP [ Z H O M�O J/[ Z H+I M [ O�N J W IKJ S�|¹N H´I�H Z J N H d I _ �
O�� IK[ O`N J/��H N�]A^ [jH Z IK[ deZ J/[ PjO`d©O`_ IKH6[ N [ wZ�S/O H Z�M [�H Z J N H d I _`O�� IK[ O`N J ]YPjZ�SÁ|¹N H ^ N�_ p deZ H P���O [ wO J©[ wZ
b8S�� IKH SP�deN¶S/Zf_ lsm [ �fZ H N.N H S/Z H W [ wZ©M H ]de^_`Z�S½deZfd¯Ã H+IKJ Z�OTP�S/Z�P3M H O�Ã Z�ScÃ pºI | H ZfZ.g I ]YP3PjO IKJ
[ Z H d½W/_`Z I S/O J"�¯[ N I PjO��fZ�Zf��^YN J Z J/[879� O R Z J Ã p

7;: Ç=<?>
Ç @ # ��AT� %

�awAZ H Z > O P [ wZ¼O J/[ Z H3J I _�StO�deZ J PjO`N J NK| [ wZeN�Ã��jZ�M [ # > : � |¹N H ^ N�_ p d©Z H PfW > : Ç |¹N H deZfd �
Ã H+IKJ Z�P&% l Q�O�deZ J PjO`N JYI _ IKJ I _ p PjOTP�PjwN��iP [ w IK[�[ wZiM IKJ N J OTM I _�S/O`deZ J PjO�N J |¹N H6[ wZaP [ Z H O M6O J/[ Z H+I M [ O�N J
O P

B : ÇC>D< Ç=<?>
Ç EF@ # ��A Ç %

�awAZ H Z E OTP [ wAZvS/O`d©Z J PjO`N J NK| [ wZ�ÃA]_�G¯Pj^ I M+Z>O J �awAOTM@w [ wZ>deZfd¯Ã H+IKJ Z$O P8Zfd¯Ã Z�SS/Z�S$# E :5� |¹N H
deN�P [ ^w p PjO M I _VPjO [ ] IK[ O`N J P&% l ��I G�O J"� B :?	 PjZ [ P [ wZ�]^^ Z H M H O [ O M I _)StO�deZ J PjO`N J EIH

EIH # > % : ( >
Ç8<?> # ��AJ� %

Ã Z{_`N��;�awO M3w?PjZf_}| ��I�R N�O S IKJ MrZ.O P H Z{_`Z R�IKJ/[ #¹O J?[ wZ½]YPj] I _ H Z J N H d I _`O�� IK[ O�N JK��H N�]^ PjZ J PjZ�% l G N H
^ N�_ p d©Z H P EIH # � % : ( IKJ S I P p P [ Zfd IK[ O MML : ( < E Zf��^ IKJ PjO`N J M IKJ Ã Z�^ Z H |¹N H deZ�ShW�] PjO J�� ^ Z H3[ ] H3�
Ã IK[ O R Z H Z J N H d I _`O�� IK[ O�N JN��H N�]^ [ Z�M@w J O x�]Z�P ��� ( �+��O �alP N��$Z R Z H |¹N H deZfd¯Ã H+IKJ Z�P EIH # Ç % : È+Q W

�



IKJ S�Pj]YM3w I ^YZ H3[ ] H Ã IK[ O R Z½Zf��^ IKJ PjO`N J M IKJJ N [ Ã Zº^ Z H |¹N H deZ�S?StO H Z�M [ _ p?IK[ > : Ç/l o [ O`_�_ [ wZ
deN¶S/Zf_´M IKJ Ã Z MrN J PjO S/Z H Z�S IK[¸I�� H P [ P [ I�� ZÄ|¹N H > � StO�deZ J PjO`N JYI _)deZfd¯Ã H+IKJ Z�P ��O [ w»O J¶[ Z H3JYI _6S/O �
deZ J PjO�N Jº	�� > � Ç W IKJ S H Z J N H d I _�O�� IK[ O`N J M I _ Mr]_ IK[ O`N J P�w I�R Z�Ã Z{Z J ^ Z H |¹N H deZ�S IK[��YH P [ N H StZ H
�`� Ç W ��� W �q� W ��� � WAÃ p Zf��^ IKJ StO J��eIKH N�] J S [ wAZ¯M H O [ OTM I _�StO�deZ J PjO`N J ÃYN [ wN�aO [ w H Z�Pj^YZ�M [a[ N > IKJ S E l
� w/]YP$P [3IKH3[ O J�� | H N�d I > : >�� � Ç IKJ S E : E�H # >�� % W/N J Z�M IKJ½H Z I M@w [ wAZ�^w p PjO M I _Y_`O J Z > : Ç W
E � Q S/Z�P3M H O`ÃO J���[ �$N©S/O`deZ J PjO�N J I _YdeZfd¯Ã H+IKJ Z�P l

� wAZvM I _TMr]_ IK[ O`N J P �aO [ wO Jc[ wO P$deN/S/Zf_ IKH Z�^ IKH+I _`_�Zf_ [ N [ wN�PjZ�NK| [ wAZsS/O H Z�M [$H Z J N H d I _`O�� IK[ O`N J
|¹N H ^ N�_ p deZ H P �`�fÆ W ��O �8l � wZ¯MrN J PjO P [ Z J M p NK| [ wZ�PjZ¯M I _TMr]_ IK[ O`N J PÏ|¹N H ^ N�_ p deZ H P+#ªO J N [ wAZ H �$N H SP
[ wZ H Z J N H d I _`O�� I ÃO`_`O [�p NK| [ wZ½b8S�� IKH SP�deN¶S/Zf_ %vO PÄZ J Pj] H Z�S Ã p»[ wAZ.| I deN�]YPÁZ�xy]O R�I _�Z J MrZ �`�f� �
Ã Z [ �$Z{Z J.[ wZ�b8S�� IKH SP�deN¶StZ{_ IKJ S I _`N¶M I _hx�] IKJ/[ ]d � Z{_ S [ wAZ{N H3p #
	 G�� %�O Je[ wZ E � S/O`deZ J PjO�N J I _
Zfd¯Ã Z�SS/O J�� Pj^ I MrZ�Å [ wAZ�� #�
%¸deN¶StZ{_�O J [ wZc_�O`deO [ �� 	 W IKJ S¿Ã p d I ^A^O J"�½[ wZ H Z�Pj]_ [ P¸NK|
H Z J N H d I _�O�� IK[ O`N J ��H N�]^ [ wZfN H3p |¹N H _�N/M I _�	 G�� � Ç 	 W Ç � � N J¶[ N [ wZ�b8S�� IKH SP;deN¶S/Zf_ � Ç�Ç W Ç � �Vl8o ]YM3w
IKJ Z�x�]O R�I _`Z J MrZ$Ã H Z I G¶P)StN�� JsI P�PjN�N J¯I P >��: � l ) J N H S/Z H)[ N R�I _`OTS IK[ Z [ wZ´^ H Z R O�N�] P)M I _TMr]_ IK[ O�N J P
|¹N H deZ{dÄÃ H+IKJ Z�PfW IKJ O�de^ N H3[ IKJ/[ OTP3Pj]Z¼OTP [ wZ H Z+|¹N H Z [ wZ H Z J N H d I _`O�� I ÃO`_`O [�p NK| [ wZ � Z J Z H+I _`O��{Z�S
b8S�� IKH SP�d©N/S/Zf_8|¹N H©IKH ÃO [jH+IKH3p >cl � wO P�OTP J N [¯I PjO�de^_`Ze^ H N�Ã_`Zfd l ) J StZ{Z�ShW I _ [ wN�] � w _�N/M I _
O J½[ wZ¸ZfdÄÃYZ�SS/O J�� Pj^ I MrZ#W [ wZ¸O J¶[ Z H+I M [ O`N J O P J N JA� _`N¶M I _hO Jº[ wZ¸O J¶[ Z H3JYI _ > � S/O�deZ J PjO`N JYI _)Pj^ I MrZ�W
PjO J MrZÊMrN J/[ I M [ PÄd Iqp O J/R N�_ R Z.^ N�O J¶[ P IKH ÃO [\H+IKH O`_ p | IKH.I ^ IKH3[eI _�N J�� [ wZcd©ZfdÄÃ H+IKJ Z l � w/]YP [ wZ
b8S�� IKH SP>deN¶StZ{_8M IKJ ÃYZ R O`Z��$Z�S I P IcJ N J� _�N/M I _ � Zf_TS [ wZfN H3p O J O J/[ Z H3JYI _6Pj^ I MrZ l G N H+� Z J Z H+I _
J N J� _`N¶M I _ [ wZfN H O`Z�P J N [ wZfN H3p NK| H Z J N H d I _`O�� IK[ O�N J Zf��O P [ P l

m �YH P [ P [ Zf^»O J [ wAOTP�S/O H Z�M [ O�N J � I P�d I S/Z¸O J � Ç ( � W-�awAZ H ZÄO [ O PvPjwN�� J([ w IK[v[ wZ [ wAZ{N H3p OTP
H Z J N H d I _�O�� I Ã_`Z IK[��YH P [ N H S/Z H O J ^YZ H3[ ] H Ã IK[ O�N J l ) J [ wAOTP�^ I ^ Z H �$Z¯Z�P [3I Ã_`OTPjw [ wZ H Z J N H d I _`O�� �
I ÃO`_�O [�p NK| [ wO P [ wAZ{N H3pc[ N I _�_;N H S/Z H P$O J ^YZ H3[ ] H Ã IK[ O�N J½[ wZfN H3p l � wO P$O P�S/N J Z�Ã p ]YPjO J�� ^ H Z R O�N�]YP
H Z�Pj]_ [ P8Ã p.[ wZ I ] [ wAN H P�|¹N HiI PjO�de^_`Z H deN¶S/Zf_ � Ç Æ � W [ N � Z [ wZ H �aO [ w IÁJ Z�� PjwN H3[j� StOTP [3IKJ MrZ>d¯]_ [ O �
_`N¶M I _�N�^YZ H+IK[ N H ^ H N¶S/]YM [ Zf��^ IKJ PjO�N J #�����u8b % W��awAOTM@w½Z{� [ Z J SAP>deZ [ wN/SP�NK|´_�N/M I _ � Z{_ S [ wZfN H O`Z�P
[ N I _ IKH!� Z©Mr_ I P3P�NK|$deN¶S/Zf_ P8��O [ w J N J� _�N/M I _�O J/[ Z H+I M [ O�N J PfW [ NN��wOTM@w [ wZ � Z J Z H+I _�O��fZ�S(b´SI� IKH SP
deN¶S/Zf_�Ã Z{_`N J�� P l>m Pj]ded IKH3p NK| [ wZ�PjZ H Z�Pj]A_ [ P�w I P I _ H Z I S p ÃYZfZ J ^A]Ã_`OTPjwZ�S¼O J � Ç O � W IKJ S [ wZ p
IKH Z8^ H Z�PjZ J/[ Z�S�wZ H Z$O J d¯]YM@w ��H Z IK[ Z H StZ [3I O`_TPfW��aO [ wePjN�d©Z I ^^_`O M IK[ O`N J P l �>] H)H Z�Pj]_ [ P R�I _`O S IK[ Z [ wZ
S/O H Z�M [8H Z J N H d I _�O�� IK[ O`N J P3M@wZfdeZi] PjZ�SÄÃ Zr|¹N H Z l � wZ peI _TPjN¸Z J Pj] H Z [ wAZ�Zf��O P [ Z J MrZ�NK| H Z J N H d I _`O�� IK�
[ O�N JN��H N�]^cZ�x�] IK[ O`N J P�_�Z I S/O J��¯[ N«P3M I _`O J�� _ I �iP°|¹N H PjZ{_}| ��I�R N�O S/O J�� deZfd¯Ã H+IKJ Z�P8O J«[ wZ¯M H ]de^_`Z�S
^w I PjZ l � wZ p��YJ I _�_ p ^ H N R O S/Z IN� Z J Z H+I _ IKJ S ^ H+I M [ O M I _8| H+I deZ �$N H Gc|¹N H Zf��^_�O MrO [ M I _ Mr]_ IK[ O`N J PfW
�awAOTM@wºw IqR Z¯Ã ZfZ J ]YPjZ�S(O J ^ IKH3[ O Mr]_ IKH O J5� Ç � W Ç � � �awAZ H ZÄZf��^_`OTMrO [�� # B�� %iZ�P [ O�d IK[ Z�P�|¹N H�[ wZePjO��fZ
Zf��^ N J Z J/[ 7 |¹N H PjZ{_}| ��I�R N�O S/O J�� deZfd¯Ã H+IKJ Z�P w IqR Z8ÃYZfZ J N�Ã [3I O J Z�ShW IKJ S�O J � Ç � � ��wZ H Z [ wZ$Ã Zfw I�R O�N H
NK| [\H O M H O [ O M I _hdeZfd¯Ã H+IKJ Z�P IK[$[ wZ�� � ^ N�O J/[ O PaP [ ]YS/O`Z�S d©N H Z [ wN H N�] � w_ p l

Ç



� wAZv^ I ^ Z H O PaN H!��IKJ O��fZ�S I P�|¹N�_`_�N��iP lM) J o Z�M [ O`N J Ç �$Z H Z�M I _`_ [ wZ¯S/Z �YJ O [ O�N J NK| [ wZÄd©N/S/Zf_
IKJ ScO [ P�^YZ H3[ ] H Ã IK[ O R Z�Zf��^ IKJ PjO`N J l � wAOTP�Zf��^ IKJ PjO�N JºI S/deO [ P I S/O I���H+I ded IK[ O M H Zf^ H Z�PjZ J/[3IK[ O`N J O J
[ Z H d.P�NK|���StO�^ N�_�Z�P���O J/[ Z H+I M [ O J���R O I�I k N�]_`N�d¯Ã¸^ N [ Z J/[ O I _ O J O J/[ Z H3JYI _ > � S/O�deZ J PjO`N JYI _¶Pj^ I M+Z l6m
^ H N�^ Z H S/Z �YJ O [ O`N J NK| [ wZ�deN¶S/Zf_hO J.J N J� O J¶[ Z � Z H S/O�deZ J PjO`N J > O P8N�Ã [3I O J Z�S¼Ã p ] PjZiNK|���S/O P [3IKJ MrZ
� ZfN�deZ [jH3p �/W;|¹N�_`_`N���O J��½I ^ H Z R O`N�]YP=�$N H G � Ç Æ ��l G O JYI _`_ p W
�$Z I SS H Z�P3P [ wZ.^ H N�Ã_`Zfd NK|iO J | H+IK�9H Z�S
# )3l � l %iS/O R Z H!� Z J M+Z�PfW �YH P [ PjwN���O J"�©[ w IK[ N�Ã PjZ H3RKI Ã_�Z�P �awAOTM@w IKH Z¸O J/R�IKH O IKJ/[ ] J StZ H=� _�N�Ã I _ [\H+IKJ P �
_ IK[ O`N J P$O J Z{dÄÃYZ�SStO J�� Pj^ I M+Z IKH Z )3l � l � J O [ Z IK[ �{Z H NÄN H S/Z H l

) J o Z�M [ O`N J � �$Z�|¹N/M+] P>N J PjwN H3[ S/O P [ IKJ MrZ�PfW N H ]_ [jH+IK�9R O`N�_�Z [ #�� l��¸l %3W�S/O R Z H!� Z J MrZ�PfWÃ p��YH P [
O S/Z J¶[ O}| p O J��¯[ wN�PjZ¸M+N J � � ] H+IK[ O�N J P �awAOTM@w IKH Z¸PjO J"� ]_ IKH W IKJ S¼Ã p PjwAN���O J��¸[ w IK[>[ wZ p«I _�� Iqp P�MrN H3�
H Z�Pj^YN J S [ N I _`O`d©O [ NK|VPjwN H3[ S/O P [ IKJ M+Z�P�Ã Z [ �$ZfZ J PjN�deZ$Z J S � ^YN�O J/[ P;NK| [ wAZiS/O`^YN�_`Z�P l�m H N�] J S [ wZ�PjZ
MrN J � � ] H+IK[ O`N J PfW��$Z>S/Z H O R Z I d¯]_ [ O�_`N¶M I _/N�^YZ H+IK[ N H ^ H N¶S/]YM [ Zf��^ IKJ PjO�N J #�����u8b.%3W�O J/R N�_ R O J��=� Z JA�
Z H+I _/d¯]_ [ O`_`N¶M I _/N�^YZ H+IK[ N H PfW���wO M3w¸|¹]A_�_ p Z J MrN¶S/Z�P [ wZ�ÃYZfw IqR O`N H NK| [ wAZ I de^_`O [ ]YS/Z�P"|¹N H6[ wZ>d©N/S/Zf_
IK[ PjwN H3[ S/OTP [3IKJ MrZ�P l � wO P � ��u8b OTP [ wZ J ]YPjZ�S [ NºMr_ I P3PjO}| pc[ wZ�� l��sl PjO J�� ]A_ IKH MrN J � � ] H+IK[ O`N J P
Ã p ^ N��$Z H MrN�] J/[ O J"� l
	 Z�PjwN�� [ w IK[´[ wZ�PjZ�� l��¸l S/O R Z H!� Z J MrZ�P IKH Z>^ H N�^ N H3[ O�N JYI _ [ N [ wAZiO J PjZ H3[ O�N J
NK|)d¯]A_ [ O � _`N¶M I _N�^ Z H+IK[ N H P l6m [´[ wZ�]^A^YZ H M H O [ OTM I _hS/O�deZ J PjO`N J W�O l Z l IK[ B :?	 W [ wZ�N J _ p S IKJ�� Z H N�]YP
N�^ Z H+IK[ N H P IKH Z [ wN�PjZÄ^ H Z�PjZ J¶[ O Jº[ wZeN H O � O JYI _�b´S�� IKH SAPadeN/S/Zf_�W-��wO M3wÀP [jH N J�� _ p Pj] �C� Z�P [ P [ w IK[
[ wZvdeN/S/Zf_hOTP H Z J N H d I _`O��{Z�SÄN J/[ NÄO [ PjZf_1| l

o Z�M [ O`N J (©O P>S/Z R N [ Z�S [ N [ wZ�^ H N�NK|�NK| H Z J N H d I _�O�� I ÃO�_`O [�p NK| [ wZvdeN/S/Zf_�Å� l��¸l S/O R Z H!� Z J MrZ�P
M IKJ Ã ZvPj]Ã [\H+I M [ Z�S IKJ S [ wZ [ wZfN H3p M IKJ Ã Z�d I S/Z�� l��sl � J O [ Z IK[ B :?	 Ã p.I SS/O J��¯I ^^ H N�^ H O IK[ Z
MrN�] J/[ Z H3[ Z H d P [ N [ wZ  I deO`_ [ N J O IKJ NK| [ wZeb´S�� IKH SAP$deN¶S/Zf_ l�	 Z�|¹N/Mr]YP�N J([ wAZ©PjO`d©^A_�Z¸M I PjZ¯NK|
O J �YJ O [ Z$deZfd¯Ã H+IKJ Z�P ��O [ weO J/[ Z H3JYI _C, IK[ � ZfN�deZ [jH3p l�	 Z �YH P [ PjwN�� [ w IK[6[ wZ>deN¶S/Zf_/O P�� l��sl �YJ O [ Z
|¹N H B�� 	 #9Pj]^ Z H3�9H Z J N H d I _`O�� I Ã_`ZiM I PjZ�% # o Z�M [ O`N J ( l � % W I P �$Z{_`_ I P )3l � l �YJ O [ Z+�awAZ J B � 	�� W I P
_`N J��¯I P [\H+IKJ Pj_ IK[ O�N J I _�_ p O J/R�IKH O IKJ/[ N�Ã PjZ H3RKI Ã_�Z�P IKH ZvMrN J MrZ H3J Z�S # o Z�M [ O`N J ( lnÇ % l�	 Z [ wZ JÊIKJ I _ p PjZ
[ wZ�� l��¸l S/O R Z H!� Z J MrZ�P IK[ B :-	 W/d I G�O J���H Zf^YZ IK[ Z�S.]YPjZ>NK| [ wZ>|¹N H d I _`OTPjdD^ H Z R O�N�]YPj_ p StZ R Zf_`N�^YZ�S
O J � Ç Æ � |¹N H�[ wZ¸deN¶S/Zf_;NK| I | H ZfZ¸deZ{dÄÃ H+IKJ Z�O J/[ Z H+I M [ O J�� ��O [ w I PjO J�� _�Z�^ N�O J/[ �'��	 W �� �´l8) J S/ZfZ�ShW
[ wOTPi|¹N H d I _`O PjdÊWStZ R Zf_`N�^YZ�SÊ|¹N H _�N/M I _�ÃA] [ PjO J�� ]A_ IKH O J/[ Z H+I M [ O�N J PfWYM IKJ Ã Z I S I ^ [ Z�S [ N [ wAZ©Mr_ I P3P
NK|�PjO J�� ]_ IKH d¯]_ [ O�_`N¶M I _O J/[ Z H+I M [ O`N J P [ w IK[ �$Z�MrN J PjO S/Z H wZ H Z l�) J o Z�M [ O`N J ( l � W/PjO J�� _�Z�� l��¸l PjO J�� ] �
_ IKH O [ O�Z�P #9Pj]^ Z H � MrO I _�S/O R Z H!� Z J MrZ�P&% IKH Z©Mr_ I P3PjO � Z�ScO Jº[ Z H d.P>NK|aS/O`^YN�_`Z¯MrN J � � ] H+IK[ O`N J P �awO M3w IKH Z
M I _�_`Z�SeS/O I���H+I d.PfW�|¹N�_�_`N���O J"�/� Ç Æ �9l6m Pj]AÃ [\H+I M [ O�N J ^ H Z�P3M H O�^ [ O`N J |¹N H6[ wZ�PjZ�Pj]^YZ H � MrO I _¶S/O R Z H!� Z J MrZ�P
O P [ wAZ J O J/[\H N/S/]YMrZ�S l�) J o Z�M [ O`N J ( l ( [ wZ J Z�P [ Z�SºP [jH ]YM [ ] H Z¸NK|°dÄ]_ [ O`^_`Z�� l��sl S/O R Z H!� Z J MrZ�P IKJ S
[ wZ H Z�xy]O H Z�SePj]Ã [\H+I M [ O�N J P IKH Zi^ H Z�PjZ J/[ Z�SÄN J PjO`d©^A_�Z�Z{� I de^_�Z�P IK[ PjZ�MrN J SeN H StZ H l ) [ Z H+IK[ O J���[ wO P
IKJYI _ p PjO P JYIK[ ] H+I _`_ p _`Z I SP [ N I |¹N H d¯]_ IK[ O�N J NK| H Z J N H d I _`O�� IK[ O`N J O J½[ Z H d.P�NK| J Z�P [ Z�S¼| I deO`_�O`Z�P$NK|
Pj]YMfMrZ�P3PjO R Z�S/O R Z H!� Z J/[ Pj]ÃhS/O I���H+I d.PfWC��wO M3w IKH Z IKJ I _�N � N�]YP [ N��O`dedeZ H d IKJJ�� P�|¹N H Z�P [ P8NK| H Z J N H3�
d I _�O�� IK[ O`N Jc[ wZfN H3p O J ^ Z H3[ ] H Ã IK[ O R Z�_`N¶M I _ 	 G�� lm |¹N H Z�P [ |¹N H dÄ]_ I |¹N H�I Pj]Ã [jH+I M [ O`N J N�^ Z H+IK[ N H

�



O P � O R Z J O J o Z�M [ O�N J ( l Æ W IKJ SeO P$PjwN�� J.[ N©MrN H3H Z�Pj^YN J S [ N [ wZ�O J/[jH N¶S/]YM [ O�N J NK|�d¯]_ [ O`_`N¶M I _VMrN�] JA�
[ Z H3[ Z H d.PaO Jº[ wZ  I deO�_ [ N J O IKJ NK| [ wZ¸deN/S/Zf_ l�o Z�M [ O�N J ( l O O P [ wAZ©MrN H ZvNK| [ wZ¸^ H N�NK| l�	 Z¯PjwN��
[ w IK[>[ wZ H Z J N H d I _`O��fZ�SeN�ÃYPjZ H3R�I ÃA_�Z�P IKH Z�� l��¸l � J O [ Z IK[ B : 	 WÃ p ]YPjO J"�©I P [jH+IK[ Z ��p½IKJYI _`N � N�]YP
[ N [ w IK[ NK| � Ç Æ �9l � wZeS/O P [ IKJ MrZÄO J/[ Z ��H+IK[ O`N J StN�d I O J O P�S/Z�M+N�de^ N�PjZ�S½O J PjZ�M [ N H PfW IKJYI _`N � N�]YP [ N
 Zf^^ � P´PjZ�M [ N H P8O J ^YZ H3[ ] H Ã IK[ O R Z>_`N¶M I _ 	 G6� W IKJ SÁ|¹N H Z�P [ P8NK|�Pj]AÃ [\H+I M [ O�N J P IKH Z H Z{N H!��IKJ O��fZ�S ��O [ w
H Z�Pj^YZ�M [�[ N½Z I M3w¿PjZ�M [ N H O J N H S/Z H�[ NºZ J Pj] H Z � l��¸l �YJ O [ Z J Z�P3P l � wZ IKH!� ]deZ J/[ OTP¸xy]O [ Z [ Z�M@w J O �
M I _�W IKJ S H Zf_`O�Z�P�N J [ wZ [ Z�M3w J O x�]AZ�P�S/Z R Zf_�N�^ Z�S O J � Ç Æ � W)Ã] [ O P�^ H Z�PjZ J/[ Z�S wZ H ZeO J»I MrN J PjO P [ Z J/[
� Iqp l G O JYI _`_ p O J o Z�M [ O`N J ( l � �$Z¸S/O P3M+] P3PaPjN�deZ I SAS/O [ O`N JYI _h^YN�O J/[ PfW/O J ^ IKH3[ OTMr]_ IKH �$Z¯PjwN�� [ w IK[
H Z J N H d I _�O�� IK[ O`N J S/N�Z�P J N [aI 0hZ�M [�[ wAZ )3l � l �YJ O [ Z J Z�P3PÏNK|�O J¶RKIKH O IKJ/[ N�ÃYPjZ H3R�I Ã_`Z�P IK[ B : 	 l

� wAZ H Z�P [ NK| [ wAZº^ I ^ Z H ^ H Z�PjZ J¶[ P I ^^_`OTM IK[ O�N J P¯NK| [ wO P H Z J N H d I _`O�� IK[ O�N J |¹N H d I _`OTPjd l ) J
o Z�M [ O`N J½Æ �$Z¸S/Z H O R Z [ wAZ H Z J N H d I _�O�� IK[ O`N JP��H N�]^.Z�xy] IK[ O`N J P°|¹N Hi[ wZ�deN¶S/Zf_9W IKJ SP�$Z�PjwN�� wN��
[ wZ»P3M I _`O J�� _ I �>Pe|¹N Hc[ wAZ PjZf_}| ��I�R N�O S/O J�� d©ZfdÄÃ H+IKJ Zcd©N/S/Zf_ IKH ZÀStZ H O R Z�S-|¹N H B � 	 lCm P IKJ
I ^^_`O M IK[ O`N J W �$Z¼^YZ H |¹N H d H Z J N H d I _`O�� IK[ O�N J»IK[��YH P [ N H S/Z H O J ^ Z H3[ ] H Ã IK[ O`N J [ wAZ{N H3p W�]YPjO J�� N�] H
|¹N H d I _�O Pjd½W IKJ S4�$ZiPjwN�� wAN�� [ wZ � # B!% H Z�Pj]_ [ NK| �`� Ç W ��� � |¹N H´[ wZ�PjO��fZ�Z{��^YN J Z J/[ 7 OTP H Z�M+N R Z H Z�S l

o Z�M [ O`N J O O P¸S/Z R N [ Z�S [ N [ wAZ©O`de^YN H3[3IKJ/[ M I PjZeNK| � J O [ ZedeZ{dÄÃ H+IKJ Z�P lP) J StZ{Z�ShW [ wZ.S/O H Z�M [
H Z J N H d I _�O�� IK[ O`N J deZ [ wN/S H Z�x�]AO H Z�P [ wZ©P [ ]YS p NK| �YJ O [ ZÄd©ZfdÄÃ H+IKJ Z�P8#ªN H ^ N�_ p deZ H P&% WhO J ^ IKH3[ O M �
]_ IKH PjO J MrZvO [ OTP [ wZ�O J/[ Z H3J I _)PjO��fZ � NK| [ wZ�d©ZfdÄÃ H+IKJ Z8��wOTM@w � ��Z�P [ wZ H Z J N H d I _�O�� IK[ O`N J P3M I _`Z l
) J o Z�M [ O�N J P O l �r� ( �$ZePjwN��DO J S/Z [ I O`_ P�wN��DN�] H |¹N H d I _`OTPjd M IKJ ÃYZeZf� [ Z J S/Z�S IKJ S I ^^A_�O`Z�S [ N
[ wZ«M I PjZ.NK| �YJ O [ Z #¹N�^ Z J N H M+_`N�PjZ�S�%�deZfd¯Ã H+IKJ Z�PfWh^ N�P3PjO`Ã_ p �aO [ w J N J� , IK[ O J¶[ Z H3JYI _ � Z{N�deZ [jH3p
#ªO l Z l �aO [ w(| H NC�fZ J g I ]YP3PjO IKJ Mr] H3R�IK[ ] H Z�% W IKJ S [ N [ wAZ©M I PjZ¯NK|aPjZ R Z H+I _�O J/[ Z H+I M [ O J�� deZfd¯Ã H+IKJ Z�P l
	 ZsPjwAN�� O J ^ IKH3[ O Mr]_ IKH O J o Z�M [ O�N J O l Æ wN�� [ N.S/Z H O R Z �YJ O [ Z¸PjO��{Z�P3M I _`O J�� _ I �iP°|¹N H �YJ O [ ZvdeZfd �
Ã H+IKJ Z�PfW IKJ S �$Z«S/O P3M+] P3P [ wZcw p ^YZ H P3M I _`O J��cH Zf_ IK[ O`N J P ����� � Ã Z [ �$ZfZ J [ wZ«PjO��fZ.Zf��^ N J Z J¶[97»IKJ S
[ wZ«MrN J � � ] H+IK[ O`N J Zf��^YN J Z J/[�� l ) J o Z�M [ O`N J O l O �$Z«StOTP3Mr]YP3P�O J S/Z [ I O`_TP [ wAZ H Zf_ IK[ O�N J ÃYZ [ �$ZfZ J
[ wZsStO H Z�M [$H Z J N H d I _�O�� IK[ O`N J d©Z [ wN¶S IKJ S.N�] H$H Z J N H d I _`O�� IK[ O�N J |¹N H d I _`O PjdÊW IKJ SP�$Z�^ H N R Z [ w IK[
[ wZ¯P3M I _�O J��©I P3Pj]Ad©^ [ O`N J P �awAOTM@w IKH Z [ wZ¸P [ IKH3[ O J"� ^ N�O J¶[ NK|°S/O H Z�M [�H Z J N H d I _�O�� IK[ O`N J«IKH Z�O J StZ{Z�S
MrN H3H Z�M [ l G O JYI _`_ p O J o Z�M [ O`N J O l � �$Z�S/O P3M+] P3P [ wAZ�MrN J/[3I M [ Zf��^ N J Z J/[ P �awO M3w.S/Z�P3M H O`ÃYZ [ wZ�P3M I _`O J��
_ I �>P�|¹N H MrN J/[ I M [ P$Ã Z [ �$Z{Z J S/O 0VZ H Z J/[ Zf_`Z{deZ J/[ PÏNK| [ wZ�d©ZfdÄÃ H+IKJ Z l ) J ^ IKH3[ OTMr]_ IKH �$ZvPjwN��?wN��
[ N [ I G�Z>O J¶[ N I M{MrN�] J/[ ^ H N�^YZ H _ p¸[ wZ>Z�S � Z�Z 0hZ�M [ P8O J.[ wZ�M I _ Mr]_ IK[ O`N J NK|)Z�S � Z�MrN J/[ I M [ Z{��^YN J Z J/[ P l

G O JYI _`_ p o Z�M [ O�N J½� O P$S/Z R N [ Z�S [ N [ �$N¸N [ wAZ H deN/S/Zf_TP�NK|�O J/[ Z H+I M [ O J�� deZ{dÄÃ H+IKJ Z�PfW��awO M3w IKH Z
I _ PjN I deZ J I Ã_�Z [ NcN�] H |¹N H d I _�O Pjd l � wZ �YH P [ M I PjZ¯O P ,YZf��O`Ã_`Z [ Z [ wZ H Z�S(d©ZfdÄÃ H+IKJ Z�P.��O [ w _�N J��
H+IKJ�� Z H Zf^]A_TPjO R Z�O J¶[ Z H+I M [ O`N J PfW�|¹N H O J P [3IKJ MrZv] J O1|¹N H de_ p M3w IKH!� Z�SedeZfd¯Ã H+IKJ Z ��O [ w J N J� P3M H ZfZ J Z�S
k N�]A_�N�dÄÃ»O J/[ Z H+I M [ O`N J P l 	 ZºPjwAN�� [ w IK[ |¹N H _`N J����9H+IKJ�� ZeO J¶[ Z H+I M [ O`N J P¸N�] H |¹N H d I _�O Pjd O`de^_�O`Z�P
[ w IK[e[ wZ H ZcOTP I H Z J N H d I _�O�� IK[ O`N J NK| [ wZ«O J/[ Z H3JYI _$Zf_ I P [ O MrO [·p WÏÃ] [¯J N H Z J N H d I _�O�� IK[ O`N J NK| [ wZ
O J¶[ Z H+I M [ O`N J #9M3w IKH!� Z�%3W IKJ S [ w IK[8[ wOTP�_�Z I SP [ N [ wZ$| I M [ # I _ H Z I S p �$Zf_`_�G J N�� J |¹N H ^ N�_ p deZ H P&% [ w IK[

(



[ wZ©PjO��fZ¸Z{��^YN J Z J/[ 7 OTP�Z{� I M [ _ pº[ w IK[M� O R Z J Ã pºI g I ]YP3PjO IKJ½R�IKH O IK[ O`N JYI _�deZ [ wN/S l � wZ©PjZ�MrN J S
M I PjZ´O P [ w IK[ NK|deZfd¯Ã H+IKJ Z�P���O [ w¯MrN�de^YZ [ O J���IK[j[\H+I M [ O R Z IKJ S H Z{^A]_TPjO R Z6PjwN H3[)H+IKJ"� Z´O J/[ Z H+I M [ O`N J PfW
MrN H3H Z�Pj^YN J StO J��½[ N [ wAZ � Z J Z H+I _`O�� IK[ O�N J NK|�^YN�_ p deZ H P IK[Ä[ wZ � � ^ N�O J¶[ #9PjZf^ IKH+IK[ O J��([ wAZÊP �$N�_`_�Z J
^w I PjZ8| H N�d [ wAZiMrN�_�_ I ^YPjZ�S¸^Aw I PjZ�% l
	 wO�_`Z$|¹N H ^ N�_ p d©Z H P�O [ O P��$Zf_`_�G J N�� [ w IK[°I�H Zf^]_ PjO R Z [ w H ZfZ �
Ã N¶S p O J/[ Z H+I M [ O`N J O P H Zf_`Z RKIKJ¶[�[ N½S/Z�P3M H O�Ã Z [ wAZ©P3M I _�O J�� ^ H N�^YZ H3[ O�Z�P>NK| [ wAZ � � ^ N�O J¶[ # IK[ _`Z I P [ O J
[ wZML : ( < E Z{��^ IKJ PjO`N J %3WC�$ZiPjwN�� [ w IK[ |¹N H deZfd¯Ã H+IKJ Z�P [ wZ H Z>OTP I MrN�de^YZ [ O [ O�N J ÃYZ [ �$ZfZ Je[ wO P
[ w H ZfZ � Ã N¶S p O J/[ Z H+I M [ O�N JeIKJ S I deN/S/O � Z�S [ �$N � ÃYN/S p O J¶[ Z H+I M [ O`N J l�	 Z [ wAZ J ^YZ H |¹N H d IKJYI _ p�[ O M I _`_ p
[ wZ �YH P [ N H StZ H M I _ M+]A_ IK[ O�N J NK| [ wZ H Z J N H d I _`O�� IK[ O�N J$��H N�]^3,YN�� |¹N H�[ wOTP J Z�� O J/[ Z H+I M [ O`N J l�	 Z
H Zr|¹Z H$[ N � Ç � � |¹N HaI Pj]ÃYPjZ�x�]Z J/[´IKJ S d©N H Z�MrN�de^_`Z [ Z IKJYI _ p PjO P8NK| [ wO P$^ H N�Ã_�Zfd IKJ S I�[jH Z IK[ deZ J¶[
NK| [ wAZsM H N�P3PjN R Z H Ã Z [ �$Z{Z Jc[ wAZ [ �$NÄO J/[ Z H+I M [ O`N J P l

o Z�M [ O`N J � O P [ wAZ MrN J Mr_`]YPjO`N J IKJ SÀStOTP3Mr]YP3PjZ�P�P [ O`_�_8N�^ Z J ^ H N�Ã_`Z{d.P lco N�deZÄd©N H Z [ Z�M3w J O M I _
^ N�O J/[ P IKH ZvS/O P3Mr]YP3PjZ�SeO J«[ wZ I ^^ Z J S/O MrZ�P l

�-���������	� �q���)�K���/���
 ��	��� � � ���� �
�������������������! #"���$�%�&('*)+�,%���-/.�$�"10��2"�3434"���$65�7

) J�[ wO P.PjZ�M [ O`N J �$Z S/Z �YJ Z [ wZºdeN/S/Zf_iÃ pK� O R O J"�»[ wAZ½|¹N H d I _ H ]_`Z�PeNK|vO [ P¼^ Z H3[ ] H Ã IK[ O R Z
Zf��^ IKJ PjO�N J l�	 ZvP [3IKH3[ | H N�d [ wZvb8S�� IKH SP  I deO`_ [ N J O IKJ W � Z J Z H+I _`O��fZ�S [ N [ wZvM I PjZ>NK| I d IKJ O}|¹N�_TS
�aO [ w IKH ÃAO [jH+IKH3p O J/[ Z H3JYI _>S/O`d©Z J PjO`N J >cl b I M@w?^ N�O J/[ N J�[ wAZÀd IKJ O}|¹N�_ S O Pe_ I Ã Zf_�Z�S�Ã p?I > �
S/O`deZ J PjO�N JYI _ R Z�M [ N H98;: ) �=< l � wZ>^YN�PjO [ O�N J NK| [ wZ>^YN�O J/[ P 8 O J©[ wZ>Zfd¯Ã Z�SS/O J�� E � S/O`deZ J PjO�N J I _
b�]YMr_�O S/Z IKJ Pj^ I MrZvS/Z �YJ Z�P IÄR Z�M [ N H � Zf_ S�>4?� # 8 % : ) ��@ l � wZ�M+N J/[ O J ]]Ad  I deO�_ [ N J O IKJcH Z I SP

A � ?� �CB G�D*E : �
Ç
F
E < 84G#HJI ?� # 8 %LK � ÈNMÇ F E < 8 F E < 8PO�Q @ G ?� # 8 % < ?� # 8+O %LK A # Ç AT� %

� wAZ �YH P [ g I ]YP3PjO IKJ¸[ Z H d;# H I ?� # 8 % % � :SR <TVU > #�WX?� # 8 % B W 8
T % �aStZ�P3M H O`ÃYZ�P [ wZ�_�N/M I _/Zf_ I P [ O M$Z J Z H!��p l

� wAOTP [ Z H d I _`N J Z«S/Z�P3M H O`ÃYZ�P�|¹N H M : 	 IZY ^w IKJ/[ N�d��c^ N�_ p deZ H O��fZ�S»deZfd¯Ã H+IKJ Z �aO [ w J N»PjZf_}| �
IqR N�OTS IKJ M+Z�W IKJ SºO P�d©N�P [ _ p NK|aZ J/[jH N�^O M�N H O � O J l � wZ.PjZ�MrN J S [ Z H d O P I¼[ �$N � ÃYN/S p PjwN H3[�H+IKJ"� ZQq� ^ N [ Z J/[ O I _ �awAOTM@w StZ�P3M H O`ÃYZ�P=�$Z I G PjZf_}| ��I�R N�O S IKJ MrZ ��O [ w»Zf�¶Mr_`]YS/Z�S R N�_`]deZ¯^ IKH+I deZ [ Z H M � 	 l
� wAOTP [ Z H dCO P$Ã N [ w½PjO J�� ]_ IKH #¹O [ O P I PjO J�� ]A_ IKH |¹] J M [ O`N J\[ O J | I M [a[ wZvQ�O H+I M�StOTP [jH O�ÃA] [ O`N J O J ) � @[ NK| [ wZ � Zf_ S ?� % IKJ S J N J� _�N/M I _AO Je[ wZ>O J/[ Z H3J I _tPj^ I M+Z ) � < l�) Je[ wO P H Z�Pj^ Z�M [´[ wO P [ wZfN H3p O P´xy]O [ Z
S/O 0VZ H Z J/[ | H N�d ]YPj] I __�N/M I _ � Zf_TS [ wZfN H O`Z�P l
	 O [ wcN�] H M3wN�O MrZ>NK|�] J O [ PfW [ wZ  I deO�_ [ N J O IKJ # Ç/l � %8OTP

>^] ���\����¥$�������+�3³/�����1¢�_#®����K���������3¥$���¨¾��a`bdcfegbih�j ³lk cnm1oqp�pqp�o,r �
�j T�+�8�����\�y�$�3²����+�·���f� r §�¢y�1�>�+��¥��������f�
¥\���f±3��³¶�q��¢¯�y���K§������1¢s_#®����K���������3¥$���¨¾���t cfe tvu j ³vw cxmio�pqp�pqo#y �����\�y�$�1�K���+������� y §�¢��1�>�+�y¥��������f�h¥j���f±3��¬

Æ



S/O`deZ J PjO�N J _`Z�P3P l � wAZ  I d©O`_ [ N J O IKJ # Ç/l � %´O P$O J/R�IKH O IKJ/[ ] J S/Z H.� _`N�Ã I _ [jH+IKJ Pj_ IK[ O`N J P8O J Zfd¯Ã Z�SS/O J��
Pj^ I MrZ ?� # 8 % � ?� # 8 % È ?� ��l�) J # Ç/l � % [ wZ�O J/[ Z ��H+I _ P H ] J N R Z H ) � < W �awAOTM@w.deZ IKJ P [ w IK[ �$Z�MrN J PjOTStZ H
IKJ O J � J O [ Z�deZfd¯Ã H+IKJ Z l � wAZvM I PjZ�NK| �YJ O [ Z�deZ{dÄÃ H+IKJ Z�P ��O�_`_)Ã ZvS/O P3Mr]YP3PjZ�SeO J o Z�M l O l

� wAZ«^ IKH3[ O [ O`N J |¹] J M [ O�N J O PeS/Z �YJ Z�S I P I Pj]Ad N R Z H.I _`_adeZfd¯Ã H+IKJ Z.MrN J � � ] H+IK[ O`N J P ?� # 8 % l
�½N H Z�^ H Z�M+O PjZf_ p W�O Jc[ wOTP>MrN J/[ O J ]]d |¹N H d¯]_ IK[ O`N J O [ OTP � O R Z J Ã p.[ wAZ>|¹] J M [ O�N JYI _hO J/[ Z ��H+I _9Å

���5: F�� � ?� # 8 % � Zf��^ G < A � ?� �CB G�D*E K A # Ç A Ç %

) [ w I P I ^YZ H3[ ] H Ã IK[ O R Z¸Zf��^ IKJ PjO�N J O J M WV|¹N H d I _`_ p � O R Z J Ã p Zf��^ IKJ S/O J"�©[ wZÄZ{��^YN J Z J/[ O I _;NK| [ wZ
MrN J/[ I M [ O J/[ Z H+I M [ O�N J

���5: � � ��� U � # < M B Ç % �	�
 F � �� U > E < 8 �� ��� U > Q @ # ?� # 8 � � % < ?� # 8 � ��� > % %�� � @ # Ç AJ� %

�awAZ H Z � � O P [ wZ�^ IKH3[ O [ O�N J |¹] J M [ O`N J NK| [ wAZ>g I ]YP3PjO IKJ d IKJ O}|¹N�_TShW IKJ S���������� � S/Z J N [ Z�P [ wZ IqR Z H+I�� Z
�aO [ w H Z�Pj^ Z�M [�[ N [ wZ¯g I ]YP3PjO IKJ d IKJ O}|¹N�_TSN# M : 	 %3Å

� #�������%�� � : �� � F�� � ?� # 8 % � Zf��^�� < �
Ç
F
E < 8 # H I ?� # 8 % % ��� #���� � % A # Ç A (�%

u�w p PjOTM I _;N�ÃYPjZ H3R�I Ã_`Z�P IKH Z¸^ H N R O S/Z�ScÃ pÊIqR Z H+I�� Z R�I _`]Z�P>NK|°N�^ Z H+IK[ N H PfW"�awO M3w(d¯]YP [ ÃYZÄO JA�
R�IKH O IKJ/[ ] J S/Z H�� _`N�Ã I _ [\H+IKJ Pj_ IK[ O�N J P l �>PjO J"�vG N�] H O�Z H6H Zf^ H Z�PjZ J/[ IK[ O�N J W�_`N¶M I _N�^ Z H+IK[ N H P6M IKJ.I _�� Iqp P
Ã Z � Z J Z H+IK[ Z�S¼Ã pe[ wZ�Zf��^ N J Z J/[ O I _hN�^YZ H+IK[ N H PM#¹N H>R Z H3[ Z{�¼N�^YZ H+IK[ N H P&% W/NK| [ wZ�|¹N H d

!#"$ #&% % : Z�' "$)( "*�+-,�. A # Ç AnÆ %

) J ^YZ H3[ ] H Ã IK[ O�N J�[ wZfN H3p>[ wZ � Z{_ S/?� # 8 % ��O�_`_�Ã Z [jH Z IK[ Z�S I P I d I P3Pj_`Z�P3PA| H Z{Z � Zf_TS IKJ S [ wZ�d©N�deZ J/[ I
?/ �aO`_�_ I ^A^YZ IKH©I P [ wZ Y M3w IKH!� Z�P�� I P3PjN¶MrO IK[ Z�S �aO [ w [ wZ [\H+IKJ Pj_ IK[ O�N J P�O J ) � @ l �;H+IKJ Pj_ IK[ O`N JYI _`_ p
O J¶RKIKH O IKJ/[ N�^YZ H+IK[ N H P IKH Z [ wZ J ^ H N R OTS/Z�SeÃ p YjJ Zf] [jH+I _ �Á^ H N¶St]YM [ P8NK|´Pj]YM@w«_`N¶M I _hN�^ Z H+IK[ N H PfW

0 "$21�3 (4(5( 3 "$76 #8% > @ ����� @ %:9�% :
9;< U > ! "$>= #&% < % @ ?/@?BA�?8C�D : 9� < U > ?/

<
: ?E A # Ç AJO %

� wAZ�^YZ H3[ ] H Ã IK[ O R Z�Z{��^ IKJ PjO`N J |¹N H>[ wAZ�PjZ�N�ÃYPjZ H3R�I Ã_`Z�P8O P>PjO�de^_ p

� 9�< U > Z ' "$F=&( "*�+B,G=H. � : ���� ��� U � # < M B Ç % �	�
 F � �� U > E < 8 �� 9�< U > Z ' "$>=-( "*�+-,I=H. ��� U > Q @ # ?� # 8 � � % < ?� # 8 � ��� > % %�� � A
# Ç A1� %

O



-k

x x1 2

+k

��� l �

k5x5

k6x6

k
1 k2

2xx1

k4

k

x

3

q
3

z3

q
2

z2

q
1 z1

4

x3

��� lÇ

b I M3w Q |¹] J M [ O�N J O J # Ç/l � % IKJ S4# Ç/l � %hM IKJ O [ PjZ{_}|ÃYZ � H O [j[ Z J O Jv[ Z H d P"NK| [ �$N>Z{��^YN J Z J/[ O I _�N�^ Z H+IK[ N H P
I P

Q @ #q?� # 8 � % < ?� # 8 > % % : F E @ ?� > E @ ?� �# Ç�� % @ Q @ # ?� > È ?� � %�Z ' "� 1 ( "*�+ I 1G. Z ' "��� ( "* + I � . A # Ç A � %

� O�Z���O J��cI���I O J([ wZÄdeN�d©Z J/[3I ?� > W ?� � I P�M@w IKH!� Z�P I P3PjO ��J Z�S [ N [ wZÄ^YN�O J/[ P 8 > W 8 � W [ wZ¯ÃAO � _`N¶M I _
N�^ Z H+IK[ N H # Ç/l � %ÏMrN H3H Z�Pj^ N J SP [ N I S/O`^ N�_�Z�W��aO [ wºM3w IKH!� Z�P ?� > : ?� W ?� � : < ?� WO J/[ Z ��H+IK[ Z�S¼N R Z H O [ P
O J¶[ Z H3JYI _hM3w IKH!� Z ?��l 	 ZsS/Zf^O M [.��H+I ^wO M I _�_ p Z I M3w½Pj]YM@wÊS/O`^ N�_�Z I PÏN J ��� l � l

o O`deO�_ IKH _ p W [ wAZ.^ H N¶St]YM [ NK|>ÃO � _`N¶M I _8N�^YZ H+IK[ N H P�O J # Ç/l � % IKJ S*# Ç/l � %vM IKJ Ã ZP� H O [j[ Z J I P IKJ
Z J PjZfd¯Ã_`ZeNK| 	 StO�^ N�_�Z�PfW [ w IK[ OTP I P [ wZc^ H N¶S/] M [ NK| Ç 	 R Z H3[ Zf�»N�^ Z H+IK[ N H P ��O [ w 	 Y StO�^ N�_ IKH
MrN J P [jH+I O J/[ P��

� ��� ?� 
	 : # Ç�� % @ Q @ # ?� � ��� > È ?� � � % @ # Ç An� %
[ wZ J O J/[ Z ��H+IK[ Z�S¼N R Z H>I _�_hO J/[ Z H3JYI _hM3w IKH!� Z�P ?�  Å��� U > Q�@ #q?� # 8 � � % < ?� # 8 � ��� > % % : F � �� U > E @ ?� # Ç�� % @

��� U > � � � ?�  	 � �� U > Z ' "��� ( "*�+ I � . # Ç AT�f	 %

u H N¶S/]YM [ P>NK|iPj]YM@wºÃO � _�N/M I _�N�^ Z H+IK[ N H P IKJ S½NK|$Zf� [ Z H3JYI _ R Z H3[ Zf�½N�^YZ H+IK[ N H PfW I P�O J # Ç/l � %3W IKH ZeS/Z �
^O M [ Z�S¼Ã p S/O I���H+I d.P8Pj]YM3w I P [ w IK[ NK| � � lÇ

�



� wAZ¸g I ] P3PjO IKJ«IqR Z H+I�� Z�O J # Ç/l � %8OTPÏZ I PjO�_ p ^YZ H |¹N H deZ�S l
	 Zv]YPjZ [ wZ�OTS/Z J/[ O [�p

� �  Z ' "��� ( "*�+ I � . � � : Z{��^�� < �
Ç
�  3 � ?�  � ?� � � � # 8  % � # 8 � %�� ��� @ # Ç AT��� %

�awAZ H Z � O P IKJ/p PjO J�� _`ZsMrN�de^ N J Z J¶[ NK|�?� l � w IKJ G/P [ N [ wZ J Zf] [jH+I _�O [�p M+N J S/O [ O`N JR  ?�  : 	 W��$Z
M IKJ«H Z�� H O [ Z�O [iI P

� �  Z ' "��� ( "* + I � . � � : Zf��^�� < �
Ç
�  3 � ?�  � ?� ��� # 8  < 8 � % � @ # Ç AT� Ç %

�aO [ w [ wZ [\H+IKJ Pj_ IK[ O�N JYI _`_ p O J¶RKIKH O IKJ/[8[ �$N � ^YN�O J/[ |¹] J M [ O`N J

� # 8  @ 8 � % : < �
Ç � G�� # 8  % < � # 8 � %LK � � � : <	� 8  < 8 � � � � <# Ç=<?> %�
 < A # Ç AT��� %

 Z H Z 
 < : Ç � <� �� # > B Ç % # Ç AT� (�%
O P [ wZ R N�_�]Ad©Z8NK| [ wAZ´] J O [ Pj^wZ H Z6O J > S/O�deZ J PjO`N J P l-) J # Ç/l ��� % IKJ S4# Ç/l � (�% [ wAZ°P [3IKJ S IKH S IKJYI _ p�[ OTM
MrN J/[ O J ] IK[ O`N J O J«[ wZ¸S/O`d©Z J PjO`N J > [ N 	�� > � Ç OTPÏ^YZ H |¹N H deZ�S l

) J/[ Z ��H+IK[ O`N J N R Z HÄ[ wZcdeN�deZ J/[3I ?�  [ wZ J2� O R Z�Ps|¹N He[ wZ 	 �¦[ w [ Z H d NK| [ wZc^ Z H3[ ] H Ã IK[ O R Z
Zf��^ IKJ PjO�N J |¹N H>[ wZ�^ IKH3[ O [ O`N J |¹] J M [ O`N J ��� # Ç/l � % [ wZ Y d IKJ O1|¹N�_ SeO J¶[ Z ��H+I _ �

# Ç�� % � � @ � � F � �� U > E < 8 �� � 8  	 ��� � # Ç AT�fÆ %

�aO [ w � � 8 
	 [ wZ StZ [ Z H deO JYIKJ/[½I P3PjN¶MrO IK[ Z�S �aO [ w [ wAZ xy] I S H+IK[ OTM |¹N H d #ªN J ) � � � %�� � �  	 :
� �� 3 � U > �  � ��� # 8  @ 8 � % H Z�P [jH OTM [ Z�S [ N [ wAZ 	c� S/O�deZ J PjO`N JYI _ R Z�M [ N H Pj^ I M+Z�S/Z �YJ Z�S Ã pÄ[ wAZ 	 J Zf] [jH+I _ �

O [�p MrN J P [jH+I O J¶[ P � ��� �  	 W � � � È � � ��� > :?	 l � � 8  	 OTP � O R Z J Zf��^_`O M+O [ _ p Ã pv[ wZaS/Z [ Z H deO JYIKJ/[ NK| [ wZ	 � 	 d IK[jH O�� � � � # �aO [ w H N�� IKJ S.MrN�_�]Ad J P8_ I Ã Zf_�Z�ScÃ pe[ wZ¸S/O`^YN�_`Z�P8O J S/OTMrZ�P�� @ M : � @ � ��� @ 	 %
� : S/Z [ G � � � K @ � � � : � # 8 � ��� > @ 8 � � � > % È � # 8 � � @ 8 � � % < � # 8 � ��� > @ 8 � � % < � # 8 � � @ 8 � � � > %

# Ç AT��O %
o O`deO�_ IKH _ p W [ wZ 	 � [ w [ Z H dDO J¯[ wZa^ Z H3[ ] H Ã IK[ O R Z$Zf��^ IKJ PjO�N J NK| [ wAZ�� � ^ N�O J¶[ N�ÃYPjZ H3R�I ÃA_�Z8# Ç/l � %

O P
# Ç�� % � � @ � � F � �� U > E < 8 �� � 8  	 ��� � Zf��^ � < �

Ç
9�< 3�� U > ?/

< � ?/ � 	 < �� � # Ç AT�q� %	 < � O P [ wZ9#��! N%8d©O J N H NK| [ wZ9#"� È 	 % � #"� È 	 %°d IK[jH O��# � #8% < @ % � % � #&% < @ 8 � � � > % < � #8% < @ 8 � � %� # 8 � ��� > @ % � % < � # 8 � � @ % � % � � � $ 1"%2='&)(*%>61"%,+-&/."%,0 A # Ç AT��� %

�



��� ��� '*)+� . $�7�� "�& 5���� �," 7�� �q�
) J([ wZÄO J/[ Z ��H+I _TP # Ç/l �fÆ % IKJ S?# Ç/l �q� % [ wAZ©S/O`deZ J PjO�N J E NK|$Zf� [ Z H3J I _´Pj^ I MrZ I ^^ Z IKH P�N J _ p½I P

I ^YN��$Z H W IKJ S½M IKJ ÃYZ¯MrN J PjO S/Z H Z�S I P I M+N J/[ O J ]N�] P$^ IKH+I deZ [ Z H � 	�� E � Q?l G N Ha[ wZ H Z I PjN J P
Zf��^_ I O J Z�S I ÃYN R Z�W��$Z I _TPjN J ZfZ�S [ N [\H Z IK[>[ wAZvO J/[ Z H3JYI _)S/O`deZ J PjO�N J > I P I M+N J/[ O J ]N�] P R�IKH O I Ã_`Z
	 � > � Ç/l � wO P>M IKJ ÃYZ¯StN J Z�W [ w IKJ G¶P [ N [ wZ�|¹N H d I _`OTPjd StZ R Zf_`N�^YZ�ScO J � Ç Æ ��l � wAZ¸O J/[ Z ��H+IKJ S
O J # Ç/l �fÆ %�OTP I �$Zf_`_YS/Z �YJ Z�SÁ|¹] J M [ O�N J NK| [ wZ H Zf_ IK[ O R Z�b�]YMr_`OTS/Z IKJ S/O P [ IKJ M+Z�P�ÃYZ [ �$ZfZ J.[ wZ>O J/[ Z H3JYI _
^ N�O J/[ P E  � : � 8  < 8 � � W [ w IKJ G¶P [ N [ wZ½b6]YMr_`OTStZ IKJ O J¶RKIKH O IKJ MrZ.NK| [ wZcd©N/S/Zf_aO J O J/[ Z H3JYI _ > �
S/O`deZ J PjO�N JYI _Pj^ I MrZ l � wAZiO J/[ Z ��H+I _ N R Z H8[ wAZ�� : Ç 	 ^ N�O J/[ P 8  O J ) � < M IKJ Ã Z H Z�� H O [j[ Z J.I P IKJ
O J¶[ Z ��H+I _YN R Z Ha[ wZ¸P3x�] IKH Z�S.S/O P [3IKJ MrZ�P

�  � : E �  � : # 8  < 8 � % � # Ç AT�f� %
[ O�deZ�P I4� _`N�Ã I _YO J/[ Z H3JYI _ [jH+IKJ Pj_ IK[ O`N J | I M [ N H�� :���� 	�
 E < 8 > # [ wZ R N�_`]deZ>NK| [ wZ�deZfd¯Ã H+IKJ Z�%3Å

F
� 	 


� U � �; U > E < 8  : � F
��

;1"% ����� % � E �  ��� <� � �  � � # Ç A Ç 	 %

�aO [ w [ wZ�d©Z I Pj] H Z>N J½[ wZ�O J/[ Z ��H+IK[ O�N J S/N�d I O J�� � #�S/Z �YJ Z�S¼Ã Z{_`N��8%

� <� � �  � � : Ç � ������� 1��� 
 < 
 < � > ����� 
 < � � � � � � � � �  � � � + < � � . � � @ # Ç A Ç � %

�awAZ H Z � � � �  � � O P [ wZ k Iqp _`Z p�� �½Z J�� Z H S/Z [ Z H deO JYIKJ/[ ��� Ç��

� � � �  � � : # < � % �
Ç � � >

����������

	 � � A�A�A �
� 	 � >�� A�A�A � > �� � ��> 	 A�A�A � � �lll lll lll l l l lll
� � � > � � � A�A�A 	

����������

# Ç A Ç�Ç %

� wAZ.O J/[ Z ��H+IK[ O`N J S/N�d I O J�� � O P [ wAZÊPj]Ã PjZ [ NK| [ wAZ R�IKH O I Ã_`Z�P �  � �awO M3w¿M IKJ Ã Z H Z I _`O��fZ�S I P
I M [ ] I _VP3xy] IKH Z�S©StOTP [3IKJ MrZ�P6Ã Z [ �$ZfZ J � ^YN�O J/[ P�O J ) � � � > l�) [ O P � O R Z J Ã p¸[ wZ � < � MrN J P [jH+I O J/[ P�"! � � �$# 	 W Ç&%(' % � ) l g>ZfN�d©Z [jH OTM I _`_ p½[ wZ k Iqp _`Z p�� �½Z J�� Z H StZ [ Z H deO JYIKJ/[ O PvPjO`de^_ p½[ wZ
P3x�] IKH Z�S R N�_`]deZ8NK| [ wAZ8#*� < � % � S/O`deZ J PjO�N JYI _K^ IKH+I _`_�Zf_`Zf^O�^ Z�S � Z J Z H+IK[ Z�S�Ã pv[ wZ R Z H3[ OTMrZ�P 8 > W A�A�A W
� Î��j�9��±3������¥\���+��¾q�¨�y¡>�\�������y¥��+�9�{�q�����3¥�+-,�¬ m/.10 ���9���\���+��¢y�jµt�y�+¢i��¥h ¹®���±3�·�n�K��¥)�� ¶�\�y�6�1�K�{���9�1���K�·¥	`24365 `247 ¬
) 8 ���>�1��¥��j����±3�¸�1�c�\�y�v±+�f¥·�¸�f ´�\���9�3�s�����1�K��¥9+-: c<;10 ³h�\�����9¤��©���K�K§¹�\�9���K�1�f�6±3���y¥��\���f�1�K��¥>=@?BADC

����¢9=FE�AGC��¨�������e�\���f�8�\�y�a¥,_�®����
�+¢.¢���¥��\�q��±3�>�{���
�¨�q�����3¥ HJILKv���
�i����¥�����������³h����¢¸¥\�f�·�n¥
 T�e�\�y�a�\�9�1���y¡�®��1���
�1���q_�®��f���������+¥NMPO HRQ*?TSUO HJ?VEWMYXZO HRQ[E\X]O HRQ*?"^_O HJ?�EK¬

�



8 � l � H O � O JYI _`_ p>[ wZiMrN H3H Z�Pj^ N J S/Z J MrZ6# Ç/lnÇ 	 %)O P R�I _`O S¸N J _ p |¹N H O J/[ Z � Z H S/O`deZ J PjO�N J > # � < � l�) [
M IKJ.[ wZ J ÃYZ IKJYI _ p�[ O M I _�_ p MrN J/[ O J ]Z�SÁ|¹N H$J N J� O J¶[ Z � Z H S/O`deZ J PjO�N Je	�� > � Q?l G N H > � � <½Ç
[ wZ>d©Z I Pj] H ZM# Ç/lnÇ � % H Zfd I O J P�O J/[ Z ��H+I Ã_`Z l G N H > % � <«Ç W�# Ç/l�Ç � %�Ã Z�M+N�deZ�P8PjO J�� ]A_ IKH S/]Z [ N [ wZ
R�IKJ O PjwO J�� NK| [ wZvPj^AwZ H Z R N�_`]deZ�P 
 < � ! IK[ > : ';< � W �x: ) � W/O l Z l |¹N H O J/[ Z � Z H > % � <ºÇ W
IKJ S [ N [ wZ.S/O R Z H!� Z J MrZ�P�NK|�� � � � � � + < � � . � � �awAZ J [ wZeS/Z [ Z H deO JYIKJ/[ � � � � � RKIKJ OTPjwAZ�P lP) [ w I P
Ã Z{Z J PjwAN�� J O J � Ç Æ � [ w IK[$[ wZ�PjZ�S/O R Z H!� Z J MrZ�P8N¶MfMr] H N J.[ wZ>ÃYN�] J S IKH3p NK| � � W IKJ SeM IKJ Ã ZvS/Z I _ [
�aO [ w½|¹N H>J N J� O J¶[ Z � Z H > Ã pÊI �YJ O [ Z¸^ IKH3[ O J/[ Z ��H+IK[ O�N J ^ H Z�P3M H O�^ [ O`N J l � w¶] P � <� � � � Ã Z�MrN�d©Z�PÏ|¹N H
> % � < Ç I �$Zf_`_ � S/Z �YJ Z�S S/OTP [jH O`Ã] [ O�N J �aO [ w?Pj]^^ N H3[ N J � � l G N H O J/[ Z � Z H > % � <?Ç
[ wOTP¼S/OTP [jH O`Ã] [ O�N J MrN J MrZ J/[\H+IK[ Z�PeN J?[ wZºÃ N�] J S IKH3p NK| � � W IKJ S-d©N H ZºPj^ Z�MrO � M I _`_ p N J?[ wN�PjZ
Pj]Ãd IKJ O}|¹N�_ SP �awAOTM@wÊS/Z�P3M H O`ÃYZ�P$S/O P [ IKJ M+Z�P ��wOTM@w«M IKJ Ã Z H Z I _`O��{Z�S I P I M [ ] I _)StOTP [3IKJ MrZ�P8ÃYZ [ �$ZfZ J
� ^ N�O J/[ P$O J ) �=< l

G N H MrN H3H Zf_ IK[ O`N J |¹] J M [ O�N J P�_`O�G�ZP# Ç/l � %aN J Z¸w I P [ N.^ Z H |¹N H d [ wZ¸O J/[ Z ��H+I _ # Ç/l �q� % l � wZ¸O J/[ Z �
��H+IKJ S OTP J N�� I |¹] J M [ O`N J NK| [ wZ.P3x�] IKH Z�S(S/O P [ IKJ MrZ�P �  � W �  < IKJ S � < � Ã Z [ �$ZfZ JÀ[ wZ � : Ç 	
O J¶[ Z H3JYI _�^YN�O J/[ P 8  IKJ S [ wZ � Zf� [ Z H3JYI _8^YN�O J/[ P % < l � wZÄO J/[ Z ��H+I _6N R Z H�[ wAZ©O J/[ Z H3JYI _�^ N�O J/[ P�OTP
H Z�� H O [\[ Z JºI P IKJ O J/[ Z ��H+I _hN R Z H>[ wZ R�IKH O I ÃA_�Z�P��  � IKJ S �  < W [ wZ¯StOTP [3IKJ MrZ�P$Ã Z [ �$Z{Z J½[ wZ�Z{� [ Z H3JYI _
^ N�O J/[ PfW [ w IK[ O P [ wAZ � < � WÃ Z{O J�� G�Z{^ [ � ��Z�S"Å

F
� 	�


�; U > E < 8  : F
�� & 6 ;1"% � �J� % � E �  � ;1�% � % �1�%2='%F6 E � 

<
� <� 3 9 � �  � @ �  < @ � < � � @ # Ç A Ç � %

�aO [ w [ wZÄd©Z I Pj] H Z¯StZ{^ Z J S/O J��eJ N�� N J [ wZ k I�p _�Z p�� � Z J"� Z H S/Z [ Z H deO J IKJ¶[ � 9 � � < � � H Zf_ IK[ O R Z [ N
[ wZ � Zf� [ Z H3JYI _h^YN�O J/[ PfW IKJ SeN J«[ wZ k I�p _�Z p�� � Z J�� Z H S/Z [ Z H deO J IKJ¶[ � � � 9 � �  � @ �  < @ � < � � H Z{_ IK[ O R Z
[ N [ wZN� È � Zf� [ Z H3J I _ IKJ S.O J/[ Z H3JYI _ ^ N�O J/[ PfÅ

� <� 3 9 � �  � @ �  < @ � < � � : Ç � ����� � � 6 � 1��� 
 < � 9 � > A�A�A 
 < � 9 � � � � ��� � � 9 � �  � @ � 
<
@ � < � � � 
 � ��� 6�

��� 9 � � < � � � 
 � 6� A

# Ç A Ç (�%
� � 3 9�� � � 3 9 #"� < � %>O P J N�� [ wZ.Pj]Ã PjZ [ NK| [ wZ RKIKH O I Ã_`Z�P #"�  � W �  < %M�awAOTM@wÀM IKJ ÃYZ H Z I _�O��fZ�S I P
I M [ ] I _�S/O P [ IKJ M+Z�PÏÃYZ [ �$ZfZ J � ^YN�O J/[ P IKJ S¼ÃYZ [ �$ZfZ J«[ wZ�PjZN� ^ N�O J/[ P IKJ S [ wAZ � � ��Z�S¼Z{� [ Z H3JYI _
^ N�O J/[ P8O J ) � � � 9 � > l G N H � Z J Z H OTM � < � O J&� 9 W [ wAOTP8deZ I Pj] H ZaO P$O J/[ Z ��H+I Ã_`Z$|¹N H > � � È � < � W
IKJ S¿Ã Z�M+N�deZ�P I StOTP [jH O�ÃA] [ O`N J |¹N H > % � È � < � l&m _ [ Z H3JYIK[ O R Z(^ IKH+I deZ [jH O�� IK[ O`N J P¸NK| [ wZ
deZ I Pj] H Z�PM# Ç/l�Ç � % IKJ S # Ç/lnÇ (�% IKH Z � O R Z J O J?� Ç Æ ��l

�f	



��������� &����2"��	�9��
��J�,%v �� ��3a7
� wAZ6^YZ H3[ ] H Ã IK[ O R Z�Z{��^ IKJ PjO`N J NK| [ wZ8d©N/S/Zf_�w I P"^YN [ Z J/[ O I _�O J | H+IK�9H Z�S�S/O R Z H!� Z J MrZ�P |¹N H > % Ç/l

) J | I M [ W�O J | H+IK��H Z�S�S/O R Z H!� Z J MrZ�P IKH O PjZ I _ H Z I S p |¹N H�[ wAZ8| H Z{Z [ wZfN H3p # M :?	 %hO1|��$Z°S/Z I _ �aO [ w¸N�ÃYPjZ H3R��
I Ã_`Z�P6��wO M3w IKH Z J N [>[\H+IKJ Pj_ IK[ O�N JYI _`_ p O J/R�IKH O IKJ¶[ l6) J S/ZfZ�S"W [ wZ�| H ZfZ¸d I P3Pj_`Z�P3P$^ H N�^ I���IK[ N H �awO M3w
I ^^ Z IKH P�O J # Ç/l ��� %�O P6O J | H+IK�9H Z�S¯PjO J�� ]_ IKH |¹N H > %?Ç/l�) [ M IKJ Ã Z�S/Z �YJ Z�S¸^ H N�^YZ H _ p Ã p O J/[\H N/S/]YMrO J��
IKJ O J | H+IK�9H Z�S H Z � ]_ IK[ N H # H Zf^ H Z�PjZ J/[ Z�S�Ã p¯I _�Z J���[ w.P3M I _`Z � % Wy|¹N H O J P [ IKJ M+Z$Ã p MrN J PjO S/Z H O J"��I �YJ O [ Z
deZfd¯Ã H+IKJ Z� ��O [ w½O J/[ Z H3JYI _h_�O J Z IKH PjO��fZvNK|8N H S/Z H � WN H Ã p«I SS/O J��©I d I P3P [ Z H d �  � ?� ��O J½[ wZ
 I deO�_ [ N J O IKJ # Ç/l � %3WC��O [ w  �� � B � W�MrN H3H Z�Pj^YN J StO J���[ N I MrN J �YJ O J�� ^ N [ Z J/[ O I _/O J Zf� [ Z H3JYI _YPj^ I MrZ l
	 O [ wºPj]YM3w H Z � ]_ IK[ N H PfW [ wZ�| H Z{Z�^ H N�^ I���IK[ N H OTP �YJ O [ Z IKJ SeÃ Zfw I�R Z�PfW�|¹N H ��� � 8  < 8 � � W I P

� � # 8  % � # 8 � %�� � :
��� �

� � � <
# Ç=<?> %�
 < < � 8  < 8 � � � � <# Ç�<?> %�
 < È � # � � < % A # Ç A Ç Æ %

G N H$[\H+IKJ Pj_ IK[ O�N JYI _`_ p O J¶RKIKH O IKJ/[ N�ÃYPjZ H3R�I ÃA_�Z�PfW �$Z�w IqR ZvPjZfZ Jc[ w IK[$[ wAZ J Zf] [jH+I _`O [�p MrN J S/O [ O`N J P8N R Z H
[ wZvZf� [ Z H3JYI _hdeN�deZ J¶[3I¸IKJ S [ wAZ J Zf] [jH+I _`O [�p MrN J P [\H+I O J/[ P � � O`de^_ pe[ w IK[ O J # Ç/l ��� % [ wAZvO J | H+IK�9H Z�S
S/O R Z H!� Z J/[ ^ H N�^ I���IK[ N H M IKJ Ã Z H Zf^_ I MrZ�S½Ã p½[ wAZ [jH+IKJ Pj_ IK[ O`N JYI _�_ p O J/R�IKH O IKJ/[>[ �$N � ^ N�O J/[ |¹] J M [ O`N J
� # 8  @ 8 � % � O R Z J Ã p # Ç/l ��� % W.��wO M3w»O PÄO J | H+IK�9H Z�S �YJ O [ Z l ) J | I M [ � # 8  @ 8 � %sM IKJ Ã ZÊMrN J PjO S/Z H Z�S
I P [ wZ«O J | H+IK�9H Z�S �YJ O [ Z.^ IKH3[ NK| [ wZ¼| H Z{Ze^ H N�^ I���IK[ N H # Ç/lnÇ Æ %3W´StZ � J Z�S(|¹N H O J P [ IKJ MrZeÃ p _�Z [j[ O J��
� � Q |¹N H > � Ç W IKJ S [ wZ J Ã p.IKJYI _ p�[ O MvMrN J/[ O J ] IK[ O�N J.[ N > � Ç/l � wO P8O P I �YH P [ Zf� I de^_`Z�NK|
M IKJ MrZf_�_ IK[ O`N J NK|�O J | H+IK�9H Z�SeS/O R Z H!� Z J MrZ�P l

m J N [ wZ H PjN�] H MrZ8NK|tO J | H+IK�9H Z�S�S/O R Z H!� Z J M+Z�P;M+N�deZ�P | H N�d [ wZ´O J/[ Z ��H+IK[ O�N J N R Z H O J/[ Z H3JYI _�^YN�O J/[ P8  O J # Ç/l �fÆ % IKJ S$# Ç/l �q� %3W �awZ J PjN�deZaNK| [ wZ�PjZi^ N�O J¶[ P � N [ N¸O J �YJ O [�p l� N��$Z R Z H WC�$ZaZf��^ Z�M [$[ wZ�PjZ
S/O R Z H!� Z J M+Z�P [ NÀS/O P I ^^ Z IKH ��wZ J MrN J PjO S/Z H O J"�ÊIqR Z H+I�� Z RKI _�]Z�PÁ_�O�G�ZN# Ç/l � % W8Ã pÀI MrN�d©^ Z J P IK[ O�N J
NK| [ wZ�PjZºS/O R Z H!� Z J MrZ�PÄO J?[ wZ J ]deZ H+IK[ N H W � O R Z J Ã p O J/[ Z ��H+I _ P¯_`O�G�Z?# Ç/l �q� % W IKJ S [ wN�PjZ½O J?[ wZ
S/Z J N�deO JYIK[ N H���� W � O R Z J Ã p O J/[ Z ��H+I _TPÏ_�O�G�ZP# Ç/l �fÆ % l�m [>R�IKH O IKJ MrZ���O [ w [ wZ¯M IKJ MrZf_�_ IK[ O`N J P�NK| )3l � l
S/O R Z H!� Z J M+Z�P>O J [ wAZ¯O J¶[ Z ��H+IKJ ShW��awAOTM@wÀN/MfM+] H |¹N Hv	 � > � Ç IKJ Sc|¹N H¸IKJ/pº	�� E � Q W [ wZ�PjZ
M IKJ MrZf_�_ IK[ O`N J P¸PjwN�]A_TS N/MfM+] H N J _ p O J¿[ wAZ R OTMrO J O [·p NK| [ wZ.]^A^YZ H M H O [ O M I _aS/O`d©Z J PjO`N J E�H # > % :
( > B # Ç < > %��awAZ H Z [ wZ>deN¶S/Zf_ OTP H Z J N H d I _`O�� I Ã_`Z l G N H O J P [ IKJ M+Z�W�N J Z�M IKJ M3wZ�M G¯Ã p©IKJ Zf��^_�O MrO [
M I _TMr]_ IK[ O�N J.[ w IK[aIK[ �YH P [ N H S/Z H O J M W [ wZ�O J/R�IKH O IKJ/[ N�Ã PjZ H3RKI Ã_�Z�PM# Ç/l � % IKH Z )3l � l � J O [ Z I P8_`N J��¯I P
B : ÇC> < # Ç < > % E B Ç � >clÏo O�deO`_ IKH _ p W [ wZ>| H ZfZ>Z J Z H!��p S/Z J PjO [�p�� : < _ J # � � % B � # � Ã ZfO J��¸[ wZ
R N�_`]deZ�NK| [ wZ�deZfd¯Ã H+IKJ Z�%6O P )3l � l �YJ O [ Z IK[ N H StZ H M W ^ H N R O S/Z�S [ w IK[ B � >clam [>[ wO PaP [3I�� Z�W��$Z
M IKJ N J _ p d I G�Z [ wZ>|¹N�_`_`N���O J�� MrN J �jZ�M [ ] H Z�Å

 6�y�n¥$�9�q_�®��1�9�3¥a�����9�K���+���\�9�+�f�\���+�K�´�f h�\�y�a¡��������f��3�+�9�¯�>��¢���³�¥��3��� ,�����¬

���



'*)+�\�#����3 % � %���
 ��� M �(% � �C)+��� ������� �g #"���$���� �����v"�& 7�$�%�& % � $�&	�i"���$�"�&+��%v �71���
�i"v ����q7 $�7 � � � �
� &+$��#� ��%�� 	�� > � Ç "�& 
 B � > B  l

� wAOTP;P [ IK[ Zfd©Z J/[ O P IKJYI _`N � N�]YP [ N [ wZab�_`O [ �f] H)[ wZfN H Zfd ���C� W � ( � W���wOTM@wsP [3IK[ Z�P [ w IK[ O J/R�IKH O IKJ/[
N�ÃYPjZ H3R�I Ã_`Z�P IKH Z ) � �YJ O [ Z�O J.[ �$N¯S/O`deZ J PjO�N JYI _ J N JA� _`O J Z IKH PjO � d I deN¶S/Zf_ P l
	 Z�Pjw I _�_ M+N�deZ>Ã I M G
[ N [ wO P$^ N�O J/[ _ IK[ Z H l

�
���� ���K����� �� ��� ���  ��� � � ���`�� � �½� � 	¿� ����� � � �� � �)��� ��� � � �K�/��� � � ��� 	 �)�K� �	��� � � ���� �
�����������! $�&v0���� "��#" %�& � 0 ���2"�� $�%�& 7

m �YH P [ M+N J S/O [ O`N J |¹N H8[ wZ�d IKJ O}|¹N�_TSÄO J¶[ Z ��H+I _TP # Ç/l �fÆ % IKJ S$# Ç/l �q� % [ N¸ÃYZM�$Zf_�_hS/Z �YJ Z�SÄO P [ w IK[
[ wZiS/Z [ Z H d©O JYIKJ/[ � � 8 
	 d¯] P [ Ã Z J N JJ Z ��IK[ O R Z l � wAOTP�M IKJ Ã ZiPjwN�� J Ã p deZ [ wN/SP;]YPjZ�S [ N�^ H N R Z
[ wZiPjN � M I _�_`Z�S o M@w%$N J ÃYZ H!��[ wZfN H Zfd �'��Æ � W [ w IK[ �$Z J N��?S/O P3M+] P3PfW�]YPjO J��vI MrN J/R Z J O�Z J/[ Zf_�Z�M [\H N�P [3IK[ OTM
|¹N H d¯]A_ IK[ O�N J l

& Z [ ]YPaMrN J PjO S/Z H$[ wAZsxy] I S H+IK[ OTM�|¹N H d

� � �  	 :
�� 3 � U > �  � �*� # 8  @ 8 � % # ��AT� %

H Z�P [\H O M [ Z�S [ N [ wZ9#�� < � % � S/O`deZ J PjO�N JYI _hPj]ÃYPj^ I M+Z('*) ) � � S/Z �YJ Z�S¼Ã p¼[ wZ � _`N�Ã I _ J Zf] [jH+I _�O [�p
MrN J P [jH+I O J/[

��  U > �  : 	3A # ��A Ç %

 Z H Z � # 8  @ 8 � %8OTP � O R Z J Ã p # Ç/l ��� % W PjN [ w IK[ � � ��+ 	 M IKJ ÃYZ R O`Z��$Z�S I P [ wZ�Zf_�Z�M [\H N�P [3IK[ OTM�Z J Z H!��p
NK| I9� _`N�Ã I _`_ peJ Zf] [jH+I _�P p P [ Zfd NK| � M3w IKH!� Z�P �  O J ) � < l 	 Z¯P [ O`_�_ [3I G�Z 	�� > � Ç W IKJ Scd I G�Z
]YPjZ�NK|�S/OTP [3IKJ MrZ � ZfN�deZ [\H3pÄ[ N R O�Z�� � I P I |¹] J M [ O�N J NK| [ wZ�P3x�] IKH Z�SÄS/O P [ IKJ MrZ�P�  � : # 8  < 8 � % ��W
[3I G�Z J O J [ wZ.S/N�d I O J � � W ��wO M3wÀM IKJ Ã Z H Z I _`O��fZ�S I P I M [ ] I _´P3x�] IKH Z�S S/O P [ IKJ M+Z�P>Ã Z [ �$ZfZ J �
^ N�O J/[ P 8  O J ) � �-, W���O [ w]� O # � < � O J/[ Z � Z H l

 5�)/.%�&  ����60f'*)+�,%��q��310
G N H)	�� > � Ç W [ wZ$x�] I S H+IK[ O M;|¹N H d	� � � 
	 O Ph^ N�PjO [ O R Z6N J ' l �½N H ZfN R Z H W � � � + 	 : E O1| IKJ S

N J _ p O1| [ wZ´_`N¶M I _ Y M@w IKH!� Z´S/Z J PjO [�p �M#9S/Z �YJ Z�S�O J ) � �-, WJ� O # � < � WKÃ p(2 # 8 % : R � U > �  Q # 8 < 8  % %
O P.�fZ H N¯Z R Z H3p �awAZ H Z l

� ���
�43
� Ç



	 ZiPjO`de^_ p ]YPjZ [ wZ G N�] H O`Z H�[jH+IKJ P·|¹N H d H Zf^ H Z�PjZ J/[ IK[ O�N J NK| [ wZ6G�Z H3J Zf_ < � 8  < 8 � � ���aO J ) � �-, W
R�I _`OTS |¹N H�	�� 7 �&� W

< � 8  < 8 � � ��� : � #�� O @ 7 % F E � , �# Ç�� % � , � � � � ��� � �-, �fZ�'�� + I � � I � . < � � @ # ��AJ� %

�aO [ w � #�� O @ 7 % I ^YN�PjO [ O R ZvMrN J P [3IKJ/[ # |¹N H�	��*7 �&� %

� #�� O @ 7 % : ( � � � ,� � � ,� 7 � # 7 È �-,
� %� # � < 7 % A # ��A (�%

��I G�O J��P79: # Ç�< > % B Ç IKJ S.] PjO J��¸[ wZ J Zf] [jH+I _�O [�p MrN J P [\H+I O J/[ R  �  : 	 �$Z � Z [ Å

� � �  	 : � #�� O @ 7 %# Ç+<?> % 
 < F E � , �# Ç�� % � , � � � � ��� � � , ����� ��  U > ��+ Z '�� I �
�����

� A # ��AnÆ %

o O J MrZ [ wZ�G�Z H3J Zf_ � � � � ��� � � , O P$^ N�PjO [ O R Z#W [ wZ�^YN�PjO [ O R O [�p NK| �&|¹N�_`_`N��>P l �½N H ZfN R Z H W � : 	 O1| IKJ S
N J _ p O1| [ wZ G N�] H O`Z H´[jH+IKJ P·|¹N H d NK| [ wZ¸M3w IKH!� Z�StZ J PjO [�p 2 # 8 %

�2 # � % :
��  U > � + Z '�� I � # ��AJO %

O P.�fZ H NW/O l Z l O}| 2ÄR�IKJ OTPjwZ�PÏZ R Z H3p �awZ H Z l
	 Z J N�� MrN J PjOTStZ H8[ wZ�x�] I S H+IK[ O M$|¹N H d � I P3PjN¶MrO IK[ Z�S [ N [ wZ � : Ç 	 ^ N�O J/[ P 8  O J # Ç/l �fÆ % l

o O J MrZ � � � 
	 OTPÏ^YN�PjO [ O R Z�N J½[ wZ9#�� < � % � StO�deZ J PjO`N JYI _VPj]AÃYPj^ I MrZ('eWO [ O P I _ PjN¯^ N�PjO [ O R ZvN J½[ wZ	c� S/O`d©Z J PjO`N JYI _YPj]AÃYPj^ I MrZ	� ) ' StZ � J Z�S.Ã pe[ wAZ 	 S/O`^YN�_`Z J Zf] [jH+I _`O [�p MrN J P [jH+I O J/[ P � ��� �  	
� : 
 � � 
	 ) ) � � � Å � � ��� > < � � � :?	 @ � :D� @ A�A�A�	�� # ��A1� %

� wAOTPÏO�de^_`O�Z�P [ w IK[ � � 8  	 : S/Z [� # �+% # 	 O J&� � � l$o O`deO�_ IKH _ p W [ wZsxy] I S H+IK[ OTMi|¹N H d

�� � / < 	 :
9�< 3�� U > /

< � / � 	 < �� # ��A � %

O J [ wZ u � ^ N�O J/[ O J/[ Z ��H+I _8# Ç/l �q� % W �awO M3w?StZ{^ Z J SPÄN J?[ wZ�� Zf� [ Z H3JYI _iM@w IKH!� Z�P / < WaPj]YM@w [ w IK[
R 9< U > / < : 	 W OTP � O R Z J Ã pc[ wAZ¸d©O J O`d¯]d N R Z H�I _�_�^ N�P3PjO�ÃA_�Z¸O J/[ Z H3JYI _�M3w IKH!� Z�P � � 
	 : � NK| [ wZ
� _`N�Ã I _)x�] I S H+IK[ O M�|¹N H d � � / < @ �  	 l � wZ H Zr|¹N H Z �� � / < 	 # 	 l

o [ O�_`_ [ wAZ¸O J/[ Z ��H+I _ P+# Ç/l �fÆ % IKJ S # Ç/l �q� %$d I�p S/O R Z H!� Z¸O}| � � 8 
	 :D	 WhO l Z l O}| IKJ S N J _ p O}| [ wZ
x�] I S H+IK[ O M�|¹N H d � w I P IÄJ N J� �fZ H N¸OTPjN [jH N�^O M R Z�M [ N H � � 
	 : �¯WPj]YM@w [ w IK[

� � � 
	 : 	 @ � �  	 �: � 	 @ A A�A @ 	 	 A # ��An� %
���



molecule

atom

dipole
point

��� l �
� wAZ o M@w%$N J ÃYZ H!�e[ wAZ{N H Zfd I _`_�N��iP�]YP [ N½OTS/Z J/[ O1| p ^ H Z�MrO PjZ{_ p �awZ Jº[ wO P�w I ^^YZ J PfÅ � � 8  	 : 	 O}|
IKJ S N J _ p O}| [ wAZ Ç 	 S/O`^ N�_�Z�P>w IqR Z [ wZfO H ^ N�PjO [ O�N J PiPj] M3w [ w IK[�[ wZ©M@w IKH!� ZsStZ J PjO [�p�2 # 8 %�M IKJ ÃYZ
G�Zf^ [ �fZ H N.Z R Z H3p �awAZ H Z�W-��wO`_�Z¯PjN�deZ¯S/O`^YN�_`Z�P>w IqR ZP# I ^A^ H N�^ H O IK[ Z�% J N J� �{Z H N«M@w IKH!� Z�P l�) | I _�_ [ wZ
^ N�O J/[ P��8N¶MfMr]^ p S/O P [ O J M [ ^YN�PjO [ O`N J PÏO J ) �=< W [ wO P�OTP>Mr_�Z IKH _ p O`d©^ N�P3PjO`Ã_�Z l � w/]YP � � 8 
	 :&	 �YH P [
H Z�x�]O H Z�P [ w IK[ PjN�deZ�^ N�O J/[ P$d¯] P [ MrN�O J MrOTS/Z l �½N H Z>^ H Z�MrOTPjZf_ p Å
# � % � N IKJ/p PjO J�� ]_ IKH MrN J � � ] H+IK[ O`N J O P I P3PjN/MrO IK[ Z�S I ^ IKH3[ O [ O�N J NK| [ wZ Ç 	 ^ N�O J/[ P8O J/[ N Y3IK[ N�d P��

� WYPj]YM@w [ w IK[>[ wZ¯^ N�O J¶[ P�� �awO M3wcÃ Z{_`N J��.[ N [ wZ¯P I deZ IK[ N�d � Pjw IKH Z [ wZ¯P I deZ�^YN�PjO [ O�N J
8�� #ªO Jc[ wZvS/O P [ IKJ M+Z�Pj^ I MrZ [ wO P8deZ IKJ P�� @�� :	��
 �  � : 	 % lÏo N�deZ IK[ N�d.P � d I�p MrN J PjO P [
NK|$N J _ p N J Z¯^ N�O J/[ � � 	 l¼o O J M+Z [ wAZ©^ N�O J¶[ P�� IKH Z¯Z J S � ^ N�O J¶[ P�NK| [ wAZ©S/O`^YN�_`Z�P �AW [ wZ IK[ N�d P
� IKH Z I P3PjZ{dÄÃ_`Z�S O J/[ N Y deN�_�Z�Mr]_`Z�P��/W´S/Z �YJ Z�S I P¯MrN JJ Z�M [ Z�S PjZ [ PÄNK| IK[ N�d.P IK[\[3I M3wZ�S Ã p
S/O`^YN�_`Z�P #9PjZ{Z � � l � % l©m PjO J�� ]_ IKH M+N J � � ] H+IK[ O�N J OTP [ w/]YP I P3PjN¶MrO IK[ Z�S [ N IP��H N�]A^O J"� NK| [ wZ
^ N�O J/[ P8O J/[ N¯deN�_�Z�Mr]_`Z�P l

�½N H ZfN R Z H W [ wZ¸M+N J S/O [ O`N J NK|��{Z H NeM3w IKH!� ZvStZ J PjO [�p deZ IKJ P [ w IK[ Z I M3w IK[ N�d � dÄ]YP [ Ã Z J Zf] [\H+I _9Å�� � �  : 	 @ # ��AT�f	 %

�awAO�_`Z IK[ _`Z I P [ N J Z¯S/O`^YN�_`Z¯M IKH3H O�Z�P I.J N J� �{Z H N.M3w IKH!� Z lÁk _`Z IKH _ pc[ wAOTP>O P�^YN�P3PjO`Ã_`ZvO}| IKJ S½N J _ p O}|
[ wZ J N J� �{Z H NeS/O�^ N�_`Z�PÏÃYZf_`N J��e[ N I Mr_�N�PjZ�S¼_�N�N�^½O J½[ wZ�deN�_�Z�Mr]_`Z l � w¶] P � � 8  	 :&	¯H Z�xy]O H Z�P8O J
I SS/O [ O�N J.[ w IK[ Å
# Ç %�� J Z�NK| [ wAZ�deN�_�Z�Mr]_`Z�P�MrN J¶[3I O J P IK[ _`Z I P [ N J ZvMr_`N�PjZ�S._`N�N�^cNK|´S/O�^ N�_`Z�P l
) J | I M [ W|¹N H�I � O R Z J deN�_�Z�Mr]_`Z#W [ wAZ J N JA� �fZ H N.M3w IKH!� Z�P �  IKH Z¸M IKH3H O�Z�S¼Ã p¼[ wZ¸N J Z � ^ IKH3[ O M+_`Z�O H3H Z �
S/]YMrO`Ã_`Z # � u ) %$M+N�de^ N J Z J/[ P8NK| [ wZvdeN�_`Z�M+]A_�Z�W [ w IK[ O P$Ã pe[ wAZsMrN JJ Z�M [ Z�ScPj]ÃYPjZ [ P.��wOTM@w H Zfd I O J
MrN JJ Z�M [ Z�S3�awZ JºIKJ/p _�O J Z #9S/O`^YN�_`Z�%´O P H ZfdeN R Z�S l

� (



��� ��� '*)+� � ��� ��$�� %15#"���� �+���,"���%��a�J�,%�
��+5!��� ���v"�& 7�$�%�&�� ��� �����
	 Z J N�� IKJYI _ p PjZ [ wAZ©PjwN H3[ StOTP [3IKJ MrZ¯PjO J"� ]_ IKH O [�p«I P3PjN/MrO IK[ Z�S ��O [ w I3� O R Z J PjO J�� ]_ IKH M+N JA�

� � ] H+IK[ O`N J W/O l Z l I d©N�_`Z�Mr]_�Z¸M3w IKH+I M [ Z H O��fZ�S¼Ã pcI PjZ [ NK| IK[ N�d.P � ��O [ w½^YN�PjO [ O�N J P 8�� W IKJ ScÃ p«I
PjZ [ NK|6S/O�^ N�_ IKH _`O J G/P��eÃ Z [ �$ZfZ J«[ wZ�PjZ IK[ N�d.P l

G N H�[ wO P�^] H ^ N�PjZ�W��$ZaMrN J PjO S/Z H�[ wZ$^ N�O J¶[ P ����wOTM@w¯Ã Zf_�N J��>[ N I � O R Z J©IK[ N�d �&IKJ S¯PjZfZ$wN��
[ wZ´O J/[ Z ��H+IKJ SAP � � @ � � IKJ S � � @ � �rZ � 1�
	� Ã Zfw I�R Z �awZ J�[ wZ8^ N�O J/[ P � M+N�_`_ I ^YPjZ6O J PjOTStZ � # 8  � 8�� W
� :	� % l � wZiPjO J�� ]_ IKH O [�p M IKJ ÃYZ IKJYI _ p �fZ�S¸O J S/OTP [3IKJ MrZiPj^ I M+Z�W�Ã p _�Z [j[ O J��¸[ wZiP3xy] IKH Z�S¯S/O P [3IKJ MrZ�P�  � � N [ NP�fZ H N.|¹N H � IKJ S � Ã Zf_�N J"� O J��¼[ N [ wZeP I d©Z IK[ N�d P l�m deN H Z¯M+N J/R Z J O`Z J¶[>IKJ Sc^w p PjO M I _
� Iqpv[ N¯P [ ] S p¸[ wAOTP�Ã Zfw IqR O`N H OTP [ N�|¹N H dÄ]_ IK[ Z [ wZa^ H N�ÃA_�Zfd O Je[ Z H d.P�NK| [ wZ Y ^w p PjO M I _ ��^YN�PjO [ O�N J P8  NK| [ wZ�^YN�O J/[ P � IKJ S 8�� NK| [ wZ IK[ N�d.P � l & Z [

�  : 8  < 8 � @ |¹N H � :	� # ��AT��� %

Ã Z [ wZ H Z{_ IK[ O R Z�^ N�PjO [ O`N J NK|�^YN�O J/[ ����O [ w H Z�Pj^YZ�M [$[ N©O [ P IK[ N�d � l
� wAZ°PjwN H3[ StOTP [3IKJ MrZ°PjO J�� ]_ IKH O [�p NK| � � @ � � O P IKJ I _ p �{Z�S�Ã p ^ Z H |¹N H d©O J��aI Pjd I _`_�  Zf��^ IKJ PjO�N J

NK| [ wAZv^ H N/S/]YM [ NK|�ÃAO�_`N¶M I _hN�^ Z H+IK[ N H P��� U > Q @ #q?� # 8 � � % < ?� # 8 � ��� > % % : F � �� U > E @ ?� # Ç�� % @
��� U > � ��� ?� 
	 � �� U > Z ' "��� ( "*�+ I � . # ��AT� Ç %

O J«[ wZÄg I ]YP3PjO IKJ.[ wZfN H3p l � wAOTP8O PaS/N J Z I PÏ|¹N�_�_`N��>PfÅ
# � % 	 Z H Z ��H N�]^ [ wZ R Z H3[ Zf�»N�^ Z H+IK[ N H P¸O J Z I M@w IK[ N�d � l G N H Z I M3w IK[ N�d �$Ze| I M [ N H O��fZ [ wZ

^ H N/S/]YM [ NK| R Z H3[ Z{�¼N�^YZ H+IK[ N H P$O J¶[ N¯O [ P$Zf��^ Z�M [3IK[ O�N J(R�I _�]AZ [ O`deZ�PaO [ P YjJ N H d I _ ^ H N¶S/] M [ ��  � Z�' "��� ( "* + I � . : � �  � Z�' "��� ( "* + I � . � ��� �  � Z�' "��� ( "*�+ I � . � A # ��AT��� %
� wAOTP$M IKJ ÃYZ¸MrN J PjOTStZ H Z�S I P [ wZ¸S/Z �YJ O [ O`N J NK| [ wZ J N H d I _^ H N/S/]YM [ � �ªl8m [a[ wZvStO I���H+I d �
d IK[ O MÄ_�Z R Zf_9W [ wOTPÁdeZ IKJ P [ w IK[ ��wZ J Z R�I _`] IK[ O J"�½[ wZcZf��^ Z�M [3IK[ O�N J¿R�I _`]Z.NK| [ wAZ._ l w l P l NK|
# � l ��� % [ O`deZ�P [ wZcN [ wZ H Y Zf� [ Z H3JYI _ �(N�^ Z H+IK[ N H PfW8]YPjO J�� 	 O M!G � P [ wZfN H Zfd # �awO M3w¿_`Z I SAP [ N
# Ç/l ��� % %6N J Z�M IKJ«I _�� Iqp P�| I M [ N H O��fZ�N�] [8[ wAZvMrN J¶[jH O`Ã] [ O�N J O J¶R N�_ R O J�� ^ I O H P8NK|)^ N�O J/[ PM# � @�� %�O J
[ wZ IK[ N�d � W��awO M3w¼OTP J N [ wO J�� Ã] [$[ wZ I�R Z H+I�� Z R�I _`]Z�Å

Z � 1���� & ����� "��� ( "����� * + I � .B* + I � .���� : � �� � Z ' "� ( "* + I � . � � A # ��AT� (�%
	 w IK[6H Zfd I O J P;O P [ wAZiMrN J/[\H O`Ã] [ O�N J O J/R N�_ R O J�� ^ H N�^ I���IK[ N H P;ÃYZ [ �$ZfZ J©I ^YN�O J/[ �hO J¯[ wZ IK[ N�d
� IKJ S [ wZ$N [ wZ H ^YN�O J/[ P J N [ O J � l � wO PhO P�^ H Z�MrOTPjZf_ p�[ wAZ°S/Z �YJ O [ O�N J NK| [ wZ J N H d I _�^ H N¶S/]YM [ W
�awAOTM@w«MrN J PjOTP [ P$O J N�d©O [j[ O J�� O J/[ Z H3JYI _hMrN J/[\H+I M [ O�N J P8Ã Z [ �$ZfZ J ^YN�O J/[ P8O J PjO S/Z [ wZ � �ªl

�fÆ



# Ç % � N�� [ wAZ J N H d I _^ H N¶S/]YM [8H Zf_ IK[ O R Z [ N [ wZ IK[ N�d � O P I PjdeN�N [ we|¹] J M [ O`N J NK| [ wAZ�^YN�PjO [ O�N J P8  O JeI�J ZfO � w/ÃYN H wN�N¶SÁNK| 8 � W/PjO J MrZ [ wZiPjwAN H3[ S/O P [ IKJ MrZaPjO J�� ]_ IKH O [ O`Z�P IK[J8  : 8 � w IqR Z$ÃYZfZ J
| I M [ N H O��fZ�ScN�] [ l � wAZ H Zr|¹N H Z8�$Z¯M IKJ ^ Z H |¹N H d I.��I�p _�N H Zf��^ IKJ PjO`N J NK| [ wAOTP J N H d I _h^ H N/S/]YM [
O J»[ wAZ �  W �awN�PjZ.MrN�Z � MrO�Z J/[ P IKH Z J N H d I _´N H S/Z H Z�S(_�N/M I _$N�^YZ H+IK[ N H P�_�N/M IK[ Z�S IK[48�� W IKJ S
�awAOTM@w.OTPÏNK| [ wZ�|¹N H d

� �  � Z ' "��� ( "* + I � . � : �� � Z�� � (����� � � �  � Z ' "��� ( "*�+ I � . � ��� I � U I �
: �

�

� � � �  @ ?� 
	 �
	 # 8�� %�Z ' + �� � � "��� . ( "*�+ I � . � A # ��AT�fÆ %

� wAZº_`N¶M I _�N�^ Z H+IK[ N H P 	 # 8�� % IKH Z(deN J N�deO I _ PeO J [ wZ S/Z H O R�IK[ O R Z�P¼NK| [ wZ � Zf_ S ?�»IK[«[ wZ
^ N�O J/[�8 � l � wZ¯MrN H3H Z�Pj^YN J S/O J"� MrN�Z � MrO�Z J/[ P � � � �  @ ?� 
	 IKH Z¸deN J N�deO I _TPÏO J½[ wZ �  IKJ S ?� 
R�IKH O I Ã_`Z�PfWA|¹N H � : � l G N H O J P [3IKJ MrZ#W [ wZ � H P [i[ Z H d.P>NK| [ wOTP ��Iqp _`N H Zf��^ IKJ PjO�N JºIKH Z � O R Z J
Zf��^_`O M+O [ _ p Ã p Å

� �� � Z ' "��� ( "*�+ I � . � : � Z ' + �� ��� "��� .G( "*�+ I � . �°È O �� � �  ��� � H I � � � # 8�� %9Z ' + �� ��� "��� . ( "*�+ I � . �
< �

Ç � 3 �  � �  � � � � � �� � H I � � � # 8�� % H I � � � # 8�� %9Z ' + �� ��� "��� .G( "*�+ I � . �
È O

Ç �� � �  �  ��� � H I � H I � � � # 8 � %9Z ' + �� ��� "��� .G( "*�+ I � . �°È �����
# ��AT��O %

�awAZ H Z [ wZcPj]ded IK[ O`N J N R Z HÄ[ wZ > M+N�de^ N J Z J/[ P �
T NK| [ wZ �  � P IKH Z«O`de^_`OTMrO [ Å �  H I � :� <T�U > � T W B W 8 T W �  �  H I � H I � : � <T 3  U > � T �  W � B W 8 T W 8   W A�A A

# � % GAH N�d [jH+IKJ Pj_ IK[ O`N J O J/R�IKH O IKJ MrZ©O J O J/[ Z H3JYI _´Pj^ I M+Z ) � < W [ wZ IqR Z H+I�� Z R�I _`]Z # � l � (�% H Z{_ IK[ O R Z
[ N [ wZ.^ N�O J¶[ P � : � OTP [ wAZÊP I deZP��wZ J Z R�I _`] IK[ Z�S¿O J¿[ Z H d.P¸NK| H Z{_ IK[ O R Zc^YN�PjO [ O�N J PfW�O l Z l� � #��  % � #�� � %�� ��l

# (�% � w IKJ G¶P [ N [ wZ � _`N�Ã I _ J Zf] [jH+I _�O [�p MrN J S/O [ O`N J N J [ wZ ?�  O J # � l � Ç %3W8�$Z M IKJ H Zf^_ I MrZ I _�_
^ H N�^ I���IK[ N H P;Ã p¸[ wZfO H O J | H+IK�9H Z�S �YJ O [ Z>^ IKH3[ # Ç/l ��� % l � wO P6deZ IKJ P�N Je[ wZ>N J Zaw IKJ S [ w IK[´[ wZ
MrN H3H Zf_ IK[ O�N J |¹] J M [ O`N J � � # �  % � #�� � %�� � NK|6^ N�O J/[ # � % I Ã N R Z�O P [3I G�Z J½[ NeÃ Z � #��  @ � � %3WÃ]AO�_ S/O J��
[ wZ>| I M [ N H

Z � 1� �� & ����� "��� ( "����� + � � 3 � � . # ��AT�q� %
O J # � l � (�% l � J»[ wZ.N [ wZ H w IKJ ShW [ wZcN�^ Z H+IK[ N H P�O J # � l �fÆ % IKH Z I _ PjNºS/Z �YJ Z�S [ w H N�] � w [ wZ
J N H d I _)N H StZ H ^ H Z�P3M H O`^ [ O�N J W ��wO M3wº] PjZ�P [ wZ )3l � l �YJ O [ ZÄ^ H N�^ I���IK[ N H # Ç/l ��� % l � wOTP�d©Z IKJ P
[ w IK[ �awAZ J Z R�I _�] IK[ O J�� M+N H3H Zf_ IK[ O`N J |¹] J M [ O�N J P>NK|°^ H N¶S/]YM [ P>NK|aPj]YM3w½N�^ Z H+IK[ N H PfWh_`N¶M IK[ Z�S IK[
^ N�PjO [ O�N J P 8�� W 8�� , W A�A�A N J Z�]YPjZ�P [ wZ�^ H N�^ I���IK[ N H P � # 8�� @ 8�� , % IKJ S [ wZfO H S/Z H O R�IK[ O R Z�P l

��O



# Æ % 	 Z J N�� ��IK[ wZ H>[ wAZsMrN J/[\H O`Ã] [ O`N J P H Zf_ IK[ O R Z [ N [ wAZ IK[ N�d.P �=IKJ Sc_`O J G¶P �.NK| I9� O R Z J M+N JA�
J Z�M [ Z�S¼deN�_�Z�Mr]_`Z�� l ) | [ wZvPjO J�� ]_ IKH MrN J � � ] H+IK[ O`N J MrN J PjO P [ P8O J deN H Z [ w IKJ N J Z>deN�_`Z�Mr]_`Z�W
[ wZ>|¹N�_`_�N��aO J��¸[jH Z IK[ deZ J¶[ M IKJ Ã Z I ^^A_�O`Z�SeO J S/Zf^YZ J S/Z J/[ _ p |¹N H Z I M@w«deN�_`Z�M+]A_�Z�� l G N H Z I M3w
IK[ N�d � �$Z O J¶[jH N¶St]YMrZ½O [ P [ N [3I _¸M3w IKH!� Z ?� � : R   � ?�  l � wO P¼OTPcS/N J Z(Ã p O J PjZ H3[ O J��
�3: � E @ ?� �/Q @ # ?� � < �   � ?�  %�O J # � l � Ç %3W �awO M3w»Ã Z�MrN�d©Z�P IKJ O J/[ Z ��H+I _8N R Z H�[ wAZ ?�  IKJ S
[ wZ ?� � l � wZ¸MrN J P [jH+I O J/[ P � � |¹N H�[ wAZ©S/O`^YN�_ IKH _�O J G/P��cO J½[ wZ©MrN�de^YN J Z J/[ � Z J Pj] H Z [ w IK[
R � �� ?� � : 	 l 	 Z [ wZ H Z+|¹N H Z H Z � H O [ Z

�� �� � ��� ?� 
	 : � O� �� � ��� ?� 
	 # Ç�� % @ Q @ # �� �� ?� � % @ # ��AT��� %

�awAZ H Z � O deZ IKJ P [ w IK[ N J Z¸NK| [ wZ.MrN J P [jH+I O J/[ P�w I P>Ã Z{Z J N�deO [j[ Z�S IKH ÃO [jH+IKH O�_ p # [ wZ H Z�Pj]_ [
S/N�Z�P J N [ StZ{^ Z J S¼N J«[ wZ�_`O J G��9�awAOTM@w.OTPÏN�deO [j[ Z�S�% l

# O % 	 Z J N�� ��Iqp _`N H Zf��^ IKJ S¼Z I M@w Q @ # ?� � < �   � ?�  %8O J ^YN��$Z H P8NK| ?� � Å

Q @ # ?� � < �  � ?�  % : � "� # ?� � % "�?� 
 G H "� K "� Q @ # < �  � ?�  % # ��AT�f� %

�awAZ H Z [ wZ�Pj]d H ] J P�NK| E � ]^_`Z�P?� NK| J N J�9J Z ��IK[ O R Z$O J/[ Z � Z H P ?� : �  � 	 � U > 3 (4(4( 3 @ W �aO [ w [ wZ
P [3IKJ S IKH S J N [3IK[ O�N J Å

# ?� % "� : @�
�
U > # � � % ��� G H "� K "� : @�

�
U > � WW � � � ��� ?� 
P: #" > È ��� � È  @ % 
 > 
 � ���  @ 
# ��A Ç 	 %

# � % m [>[ wO P�P [ I�� Z [ wZ¸^ H N/S/]YM [ NK|´ÃO`_�N/M I _�N�^ Z H+IK[ N H P+# � l � Ç %$w I P�ÃYZfZ J Zf��^ IKJ S/Z�S I P I Pj]d NK|
[ Z H d.P8NK| [ wZ�|¹N H d 	�
 � � 3 "� �� � �  	 ��� 
 � � 3 "� ��� � 8 � 	 @ # ��A Ç � %
�awAZ H Z

	 
 � � 3 "� �� � � 
	 � F � �� E @ ?� # Ç�� % @ � O� �� � ��� ?�  	 �
� �� �� �

� � � � �  @ ?� 
	F  � �
?� � 
 # H�"� % "� � Q @ # < �� � ?�  %�Z � 1� �� & ����� "��� ( "��� � + � � 3 � � .��

# ��A Ç�Ç %
IKJ S

� 
 � � 3 "� �� � 8 � 	 � F �� �� E @ ?� � # Ç�� % @ Q @ # �� �� ?� � % �� �� �
# ?� � % "� � �
	 � # 8�� %#Z ' "� � ( "* + I � . � �

# ��A Ç � %
�q�



� wAZºPj]d Zf� [ Z J SP N R Z H«I _`_�M+N�_`_`Z�M [ O�N J P¯NK| � 	 � @ ?� � 	 H Zf_ IK[ O R Z [ N [ wZ IK[ N�d.P � NK| [ wZ
deN�_�Z�Mr]_`Z � l � J MrZ«O J/[ Z ��H+IK[ Z�S»N R Z H¯[ wZ ?�  W8# � l�Ç�Ç %vÃ]O`_ SP I |¹] J M [ O�N J NK| [ wZ H Z{_ IK[ O R Z
^ N�PjO [ O�N J P
�  O J PjO S/Z [ wZ IK[ N�d.P l�o O J MrZ � # �  @ � � %�OTP I ^] H Z$^ N��$Z H NK| � �  < � � � W [ wO P�|¹] J M [ O`N J
O P)deN H ZfN R Z H wAN�d©N � Z J ZfN�]YP �aO [ w H Z�Pj^ Z�M [;[ N [ wZ��  l � wZ8O J/[ Z ��H+I _�N R Z H�[ wZ ?� � O J # � l�Ç � %VM IKJ
Ã Zi^ Z H |¹N H deZ�SÄÃ p ^ Z H |¹N H deO J��¸I¸G N�] H O�Z H6[jH+IKJ P·|¹N H d NK| [ wZ Q�� |¹] J M [ O�N J W [ w/]YP8O J/[\H N/S/]YMrO J��vI
R�IKH O I Ã_`Z ?� Å

� 
 � � 3 "� �� � 8�� 	 : F
E @ ?� �� �� �

� 	 � # 8�� %�#¹O H "* % "� � Q @ # ?� < ?� # 8 � % % � � A # ��A Ç (�%

b8x l # � l�Ç (�%)S/Z�P3M H O`Ã Z�P � Z J Z H O M I _�_ pvI d¯]_ [ O�_`N¶M I _�N�^ Z H+IK[ N H W�O J/R N�_ R O J"� M+N J/[3I M [ O J¶[ Z H+I M [ O`N J # IK[
^ N�O J/[ ?� %6O J Zf� [ Z H3JYI _)Pj^ I MrZ>Ã Z [ �$Z{Z Jc[ wAZ�^YN�O J/[ P 8�� W I P3PjN¶MrO IK[ Z�S9�aO [ w [ wZ¸S/O10hZ H Z J¶[$IK[ N�d P
� NK| [ wZ�deN�_`Z�M+]A_�Z�� W��aO [ w«_`N¶M I _hN�^ Z H+IK[ N H P 	 � # 8�� % IK[ Z I M3wc^ N�O J/[J8�� l8m PaM IKJ Ã ZvPjZfZ J
O J # � l �fÆ %3W [ wAZ�PjZ�_`N¶M I _)N�^ Z H+IK[ N H PfW���wOTM@w«dÄ]YP [ Ã Z [\H+IKJ Pj_ IK[ O�N JYI _`_ p O J/R�IKH O IKJ¶[ W�O J/R N�_ R Z�N J _ p
S/Z H O R�IK[ O R Z�P$NK| ?� # 8 % l

� ��� ��$�� %15#"�� � �+���2"�� %��s� �2% 
��+5!��� ���v"�& 7�$�%�& � ��� ��� � 0
� wAZ H Z�Pj]_ [ NK|�^ N�O J/[ PP# � % [ # � % I ÃYN R Z.O P [ wZ¼|¹N�_�_`N���O J"� d¯]_ [ O`_`N¶M I _$N�^YZ H+IK[ N H ^ H N/S/]YM [ Zf� �

^ IKJ PjO`N J ^ H N�^ Z H3[·p Å 	 wAZ JcI ^^ H N I M3wAO J���[ wZ�PjO J�� ]A_ IKH MrN J � � ] H+IK[ O�N J M@w IKH+I M [ Z H O��{Z�SÄÃ pe[ wZ�M+N JA�
J Z�M [ Z�S¼deN�_�Z�Mr]_`Z�� W [ wZ>^ H N¶S/] M [ NK|�ÃAO�_`N¶M I _ N�^YZ H+IK[ N H P´MrN H3H Z�Pj^YN J S/O J"��[ N [ wAZvS/O`^YN�_`Z�P �ÄNK| [ wZ
deN�_�Z�Mr]_`ZvM IKJ Ã Z�Z{��^ IKJ S/Z�S I P I PjZ H O`Z�P$NK|6d¯]A_ [ O�_`N¶M I _ N�^YZ H+IK[ N H P �

�� �� Q @ #q?� # 8 � � % < ?� # 8 � ��� > % % : �
��� �*&��� ���� �
	

	 
 � � 3 "� �� � � 
	 ��� 
 � � 3 "� � � � 8 � 	 # ��A Ç Æ %

� wAZ � � P IKH Zed¯]_ [ O`_`N¶M I _ � � � � Ã N¶S p M+N J/[3I M [ N�^YZ H+IK[ N H PfW ��wZ H Z � � � O P [ wZ J ]dÄÃYZ H NK| IK[ N�d P
O J � l � wZ p S/Zf^ Z J S»N J _ p N J»[ wAZ.^YN�PjO [ O�N J P 8 � NK| [ wZ�PjZ IK[ N�d.P � l � wAZ MrN�Z � MrO`Z J/[ P 	 NK|
[ wZ ����u8b&S/Zf^ Z J S½N J |¹]_`_´P [\H ] M [ ] H Z¸NK| [ wZ¯deN�_`Z�M+]A_�Z � W IKJ S(N J [ wZ H Zf_ IK[ O R ZeMrN�N H S/O JYIK[ Z�P
� �  : 8  < 8�� 	F� � NK| [ wAZ©Z J S � ^ N�O J¶[ P�O J PjOTS/ZÄZ I M3w IK[ N�d � NK| � PjZ{^ IKH+IK[ Zf_ p l � wZ p StN J N [
S/Zf^ Z J S N J [ wZ H Z{_ IK[ O R Z.MrN�N H S/O JYIK[ Z�P � 8  < 8 � 	 NK|aZ J S � ^ N�O J/[ P�Ã Zf_�N J"� O J��c[ NºS/O10hZ H Z J¶[¸IK[ N�d P
#�� : � W � : � O W � �: � O % l G O J I _�_ pº[ wZ½M+N�Z � MrO`Z J¶[ P 	 IKH Z.wAN�d©N � Z J ZfN�]YP�|¹] J M [ O�N J P�NK| [ wZ
�  � PfW��aO [ w I S/Z ��H Z{Z¸NK|8wN�deN � Z J Z{O [�p StZ � � 	 � ��wOTM@wºS/Zf^YZ J SAPaN J½[ wZ¸deN�_`Z�Mr]_`Z � IKJ ScN Jº[ wZ
� � � @ ?� � 	 l

���



m S/O H Z�M [iI ^^_`O M IK[ O`N J NK| [ wO P � ��u8b¿OTP [ wZ¸PjwN H3[ S/O P [ IKJ MrZ�Zf��^ IKJ PjO`N J |¹N Ha[ wZ�O J/[ Z ��H+IKJ SP� � @ � � IKJ S � � @ � �+Z � 1� 	� O J # Ç/l �fÆ % IKJ S # Ç/l �q� % l G N H O J P [ IKJ M+Z�W��$Z�w I�R Z

# Ç�� % � � @ � � � � 8  	 � @ � � : � ��� U > Q @ # ?� # 8 � � % < ?� # 8 � ��� > % %�� �
: �

� � � &��� � �� �
	

	 
 � � 3 "� �� � � 
	 �F� �� ��� Q @ # ?� # 8 � � % < ?� # 8 � ��� > % % � 
 � � 3 "� �� � 8�� 	 � �
# ��A Ç O %

�awAZ H Z [ wZvZf��^YZ�M [ IK[ O`N JÀRKI _�]Z�NK| I ^ H N/S/]YM [ NK|6ÃO`_�N/M I _)N�^ Z H+IK[ N H P [ O`d©Z�P I d¯]_ [ O�_`N¶M I _)N�^ Z H+IK[ N H
O J?[ wZ H l w l PÄNK| # � l�Ç O %©M IKJ Ã ZºZ R�I _`] IK[ Z�S?Ã p¿[ wAZ P I deZ H ]_`Z�P I P.O J o Z�M [ O�N J Ç/l � Wa]YPjO J��»[ wZ
G N�] H O�Z H8H Zf^ H Z�PjZ J/[3IK[ O`N J NK|.# � l�Ç � %�|¹N H � l ) [ O P I |¹] J M [ O�N J NK| [ wZ�^ N�PjO [ O�N J P � 8 
	  ��� IKJ SeNK| [ wZ
� 8�� 	 � �� l �>PjO J��e[ wZ o M3w%$N J Ã Z H!�¸[ wZfN H Zfd½WN J Z¸M IKJ PjwN�� [ w IK[ W _�O�G�Z � � @ � �KW [ wO P$|¹] J M [ O`N J OTP
�$Zf_�_)StZ � J Z�S IKJ S J N J� PjO J"� ]_ IKH O}| [ wZ � 8  	  ��� IKJ S [ wZ � 8 � 	 � �� S/N J N [ M+N�O J MrO S/Z l

��������� % � ��� �
" %���&P� $�&l0
	 Z IKH Z J N�� O J I ^ N�PjO [ O`N J»[ N IKJYI _ p �fZ [ wAZ PjO J�� ]_ IKH M+N J � � ] H+IK[ O�N J P IKJ S [ wZ I P3PjN¶MrO IK[ Z�S

S/O R Z H!� Z J M+Z�P l g>O R Z JºI MrN JJ Z�M [ Z�ScdeN�_`Z�M+]A_�Z � W��$Z¸MrN J¶[jH+I M [a[ wZ¸^ N�O J/[ P�� [ N�� IKH SP [ wAZsMrZ J/[ Z H
NK| [ wZ IK[ N�d.P � Ã p½H Z�P3M I _`O J"�.[ wAZ �  : 8  < 8�� Ã pºI 0 � %v #"�� | I M [ N H�� l � wZeÃ Z{w I�R O�N H NK| [ wZ
O J¶[ Z ��H+IKJ S½O J # Ç/l �fÆ % IKJ SK# Ç/l �q� % �awZ J�� � 	 OTP � O R Z J Ã p½[ wZ ����u8b l�o O J M+Z 	 
 � � 3 "� � � � �  	
O P I wN�deN � Z J ZfN�]YP�|¹] J M [ O�N J NK| [ wZ � � 
	 W/Z I M3w [ Z H d NK| [ wZ�� ��u´b � O R Z�P I PjO J�� _�Z�^YN��$Z H NK| � l
GAH N�d # � l�Ç�Ç % IKJ S½]YPjO J��e[ wZ�| I M [�[ w IK[ � P3M I _`Z�P I P � � ��W [ wZeS/Z ��H Z{Z�NK| 	 
 � � 3 "� � � � � 
	 O P � O R Z J
Ã p

S/Z � � 	 
 � � 3 "� �� � : E 7 ��#����
	
����+ � 	 < � % < E 7 ��������	
������ � 	 È �
� �������� �
	

# � ?� � � 7 < S/O`d �L� � �/È E 7 % # ��A Ç � %

�aO [ w)W/]YPjO J�� # � lnÇ 	 %
� ?� � : @�

�
U >  �

A # ��A Ç � %
� NaN�Ã [3I O Jv[ wZ$M+N H3H Z�Pj^ N J S/O J�� 
 �60��q�q�J% � 5#%�& �����60 ��& 5���� W��$Z6w IqR Z [ NiO J/[ Z ��H+IK[ Z6N R Z Hh[ wZ8^YN�PjO [ O�N J P
|¹N HaI _`_ [ wZ>^YN�O J/[ P��;Ã] [ N J Z�O J PjO S/Z�Z I M@w IK[ N�d � W/PjO J MrZ [ wZ>^YN�PjO [ O`N J 8 � NK|�Z I M@w IK[ N�d OTP � ��Z�S
O J«[ wZ¸M+N J/[jH+I M [ O`N J ^ H N¶MrZ�P3P l � wO P$S/Z ��H ZfZ�NK|´M+N J/R Z H!� Z J MrZ�O P [ w¶] P � O R Z J Ã p

� 
 � � 3 "� � �� : StZ � � 	 
 � � 3 "� �� �/È > #�������	
������ �
	 < � � ����� �� �
	 % # ��A Ç � %

�>PjO J"�º[ wZ.| I M [Ä[ w IK[ �"! A '$# ?&% : Ç � D '$#(' % IKJ S S/Z �YJ O J��([ wAZ &+� 3  ����;% � $�&+�#����&+"�� � %!% �+7 NK| [ wZ
MrN JJ Z�M [ Z�S¼deN�_�Z�Mr]_`Z � I P

� D A A ! % : � D ')#*' % < � C�?-A�+,% È � # ��AJ��	 %
�f�



N J Z�N�Ã [ I O J P
� 
 � � 3 "� ���� : > #�� C�?BA�+,% <»Ç % È B #�� D A A ! % % È �C�?-A�+,% # � ?� � � 7 < S/O`d �L� � � % # ��AJ�� %

�awAZ H Z=�$Z H Z�M I _`_ [ w IK[ B IKJ S 7 IKH Z � O R Z J Ã p # � l�Ç % IKJ S # � l � % H Z�Pj^ Z�M [ O R Zf_ p l
� wAZ._ I P [ Pj]Ad O J # � l �� % W H Zf_ IK[ O R Z [ N [ wZ IK[ N�d.P � W6O P I _�� I�p P�^YN�PjO [ O R Z�W$PjO J M+Z [ wZc_�N/M I _

N�^ Z H+IK[ N H P � � � Z J Z H+IK[ Z�S.O J.[ wZ ����u8b IKH Z�d©N J N�d©O I _ P�O J #ªd¯]_ [ O`^_`Z�% 8/� S/Z H O R�IK[ O R Z�P8NK|9?� W IKJ S
w IqR Z J Z ��IK[ O R ZvStO�deZ J PjO`N J # |¹N H > � Ç % l.) J S/ZfZ�ShW

S/O`d �L� � : < � I ������� '�� C�? '�� � % È 7 � "* % # 7 < � % � "* : < > Ç � "* % 	 # ��AJ� Ç %
� wAOTP8Pj]dDO P J N [ wO J�� Ã] [´[ wZiStO�deZ J PjO`N J NK| [ wZ Y S H Z�P3PjO J�� ��Ã p � � � @ ?� � 	 NK| [ wZ>d©N�_`Z�Mr]_�Z � l
� wAZvPjd I _�_`Z�P [ S/Z ��H ZfZ � � O P$N�Ã [3I O J Z�SeÃ p PjZ [\[ O J��©I _`_ [ wAZ � � : � # [ wZ�OTStZ J/[ O [·p N�^ Z H+IK[ N H % IKJ S
I _`_ [ wZ ?� � : ?	 l � wO P$S/Z �YJ Z�P [ wZ 7�� � ��� � 5!$�"�� 
 �60�� �q� % �45#%�&	�����60 ��& 5�� NK| [ wZ�d©N�_`Z�Mr]_�Z � Å

� � : > #�� C�?-A�+,% <»Ç % È B #�� D A A ! % % # ��AJ�C� %
� J _ pe[ wZ�d©N�_`Z�Mr]_�Z�P � Pj]YM3w [ w IK[

� � % 	 # ��AJ� (�%
� O R ZsPjwN H3[j� S/O P [ IKJ MrZ�� l��¸l StO R Z H!� Z J MrZ�P$O J½[ wZ�O J¶[ Z ��H+I _TP=# Ç/l �fÆ % IKJ S # Ç/l �q� % l GAH N�d [ wAZ�� ��u´b�W
�$ZaZf��^YZ�M [$[ w IK[´[ wZiStO R Z H!� Z J MrZ�P � O R Z J Ã p¯I MrN�Z � M+O`Z J/[ 	 
 � � 3 "� ��� �aO`_`_ÃYZ�^ H N�^ N H3[ O`N JYI _ [ N [ wZ
O J PjZ H3[ O`N J NK| [ wZ.MrN H3H Z�Pj^YN J S/O J"� dÄ]_ [ O � _�N/M I _�N�^YZ H+IK[ N H � 
 � � 3 "� �� � 8�� 	 l � N H Z{N R Z H WhO [ OTP�Z I P p
[ N©M3wAZ�M G [ w IK[$[ wZvS/Z ��H ZfZ>NK|�MrN J/R Z H!� Z J MrZ � 
 � � 3 "� ���� OTP H Zf_ IK[ Z�S [ N [ wZvM IKJ N J O M I _YS/O`deZ J PjO�N J NK|
[ wZvdÄ]_ [ O � _�N/M I _ N�^ Z H+IK[ N H � 
 � � 3 "� ��� � 8�� 	 WO J/[ Z ��H+IK[ Z�SeN R Z H�[ wZ+�awAN�_�ZvPj^ I M+Z�W/Ã p

� 
 � � 3 "� ��� : < S/O�d
	 F ��� � F
 �� �� � �������� � 	

� 
 � � 3 "� � ��� È B�� �
	
����+ �
	 # ��AJ��Æ %

I P$Zf��^YZ�M [ Z�SÊ| H N�d StO�deZ J PjO`N JYI _ IKJ I _ p PjOTP l
Q>Zf^ Z J S/O J"� N J½[ wZ�PjO ��J NK|.B [ wZ H Z IKH Z [ w H ZfZ¸M I PjZ�PfÅ

# � %NB�� 	 Å�N J _ p½[ wZedeN�_�Z�Mr]_`Z�P�Pj]YM3w [ w IK[ � C�?-A�+,% : �¯IKJ S ��O [ w I.J ]dÄÃYZ H NK|a_`N�N�^YP � D A A ! %
Pjd I _�_�Z J N�] � w S/O R Z H!� ZP#�� D A A ! % % > # Ç4< � C�?-A�+,% % B B!% l � wZ H ZÄOTP I�� J O [ Z J ]dÄÃYZ H NK|aPj]YM3w
S/O R Z H!� Z J/[ deN�_�Z�Mr]_`Z�PfW IKJ S [ wAZvdeN¶StZ{_-��O�_`_hÃ Z 7�� �+��� �2�q��&+%���34"�� $��!"v �� � l

# Ç %NB : 	 Å(N J _ p [ wZ½deN�_�Z�Mr]_`Z�P©Pj] M3w [ w IK[ � C�?BA�+,% : � N H Ç W�Ã] [ ��O [ w � D A A ! % IKH ÃO [\H+IKH3p W
IKH Z¯S/O R Z H!� Z J/[ l � wAZ H Z¸O P IKJ O J �YJ O [ Z J ]d¯Ã Z H NK|aS/O R Z H!� Z J/[ deN�_�Z�Mr]_`Z�PfWhÃ] [ �$Z4�aO`_�_6PjwN��
[ w IK[>[ wZ p MrN H3H Z�Pj^YN J S [ N I � &+$��#� J ]dÄÃYZ H NK|8d¯]_ [ O � _�N/M I _)N�^ Z H+IK[ N H P l � wZ¸deN¶StZ{_ ��O�_`_�ÃYZ7�����$65!�	� - �,�q��&+%���3�"�� $��!"v ���� lÏo ]YM@wÊS/O R Z H!� Z J¶[ MrN J � � ] H+IK[ O`N J P IKH ZvS/Zf^O M [ Z�S¼N J � � l ( l

# � %NB � 	 Å I _`_ [ wZ½deN�_�Z�Mr]_`Z�P �aO [ w I _ IKH!� Z«Z J N�] � w � D A A ! % S/O R Z H!� Z l � wZ H Z«O P IKJ O J �YJ O [ Z
J ]d¯Ã Z H NK|)S/O R Z H!� Z J/[ deN�_�Z�Mr]_`Z�PfW���wOTM@w©MrN H3H Z�Pj^YN J SP [ N IKJ O J � J O [ Z J ]d¯Ã Z H NK|)dÄ]_ [ O � _`N¶M I _
N�^ Z H+IK[ N H PM#ªO J | I M [iI _`_hNK| [ wAZ{d$% l � wZ [ wZfN H3p �aO`_�_hÃ Z &+%�& �,�q��&+%���3�"�� $��!"v ���� l

Ç 	



(a) (b)
��� l (

�
���\�I� � � � � � ����t� �� �
	 Z IKH Z J N���O J«I ^YN�PjO [ O�N Je[ N IKJYI _ p PjZ [ wZ�� � S/O R Z H!� Z J M+Z�P�NK| [ wZ [ wZfN H3p©IK[ B : 	¸IKJ S [ N

PjwN�� [ w IK[$[ wZ [ wZfN H3p O P H Z J N H d I _�O�� I Ã_�Z�W [ w IK[ OTP [ w IK[$[ wAZ � � StO R Z H!� Z J MrZ�P´M IKJ Ã ZvPj]Ã [jH+I M [ Z�S
IKJ S [ w IK[¯[ wZ [ wZfN H3p M IKJ ÃYZcd I S/Z �YJ O [ Z#W�O J ^ Z H3[ ] H Ã IK[ O`N J [ wZfN H3p W6Ã p I SS/O J��ºI ^^ H N�^ H O IK[ Z
MrN�] J/[ Z H3[ Z H d P [ N [ wZ  I d©O`_ [ N J O IKJ l 	 ZÊPjw I _`_�|¹N�_�_`N�� [ wZ � Z J Z H+I _aP [jH+IK[ Z ��p NK| [ wZ½PjNºM I _�_`Z�S
S/O`deZ J PjO�N JYI _ H Z � ]_ IKH O�� IK[ O�N J P3M3wZfdeZ�W I P�]YPjZ�S¯O J _�N/M I _ � Zf_ S [ wZfN H O`Z�P IKJ SÁ|¹N H´[ wZ>deN¶S/Zf_ NK| � Ç Æ � Å
� wAZ [ wAZ{N H3p OTP �YH P [ S/Z �YJ Z�S(|¹N H B � 	 IKJ S Pjd I _`_�W IKJ S2B�OTPÄM+N J PjOTS/Z H Z�S I P IºH Z � ]_ IKH O�� IK[ O`N J
^ IKH+I deZ [ Z H l � wZ J �$Z¯MrN J P [jH ]YM [a[ wZ H Z J N H d I _`O��fZ�S [ wZfN H3p Ã p½I S/Z�x�] IK[ Z¯Pj]Ã [jH+I M [ O`N J P IKJ ScÃ p
[3I G�O J��e[ wZ�_�O`deO [ B � 	 l

�+����� '*)+���C)+�,%���-���%�� B � 	

	 wAZ J B � 	 W [ wAZiN J _ p S/O R Z H!� Z J/[ MrN J � � ] H+IK[ O�N J P IKH Z [ wAZadeN�_�Z�Mr]_`Z�P � d I S/Z$NK|hN J Z IK[ N�d
IKJ S(NK| 	 S/O`^YN�_`Z�PfW ��O [ w 	 % > B B l½m MfMrN H S/O J"�½[ N [ wZ H Z�Pj]_ [ P�NK| [ wZe^ H Z R O`N�]YPvPjZ�M [ O�N J W [ wZ
MrN H3H Z�Pj^YN J StO J�� PjO J�� ]A_ IKH O [ O`Z�P IKH Z � O R Z J Ã pº[ wZ ����u8b&MrN�Z � MrO�Z J/[ P 	 � �awAZ J [ wZ 	 S/O�^ N�_`Z�P
IKH Z¸M+N J/[jH+I M [ Z�S [ N�� IKH S I PjO J�� _`Z�_`N¶M I _)N�^ Z H+IK[ N H 	 # 8 %�# �$ZsM IKJ wZ H Z I P3PjO�deO`_ IK[ Z 	 # 8 %6�aO [ w [ wZY��r� _�N/M I _¶N�^ Z H+IK[ N H ��� 
 � 3 "� U "� � � 8 	 StZ � J Z�S¸Ã p # � l�Ç (�% W IKJ S Y��r� _`N¶M I _/N�^YZ H+IK[ N H P��M�aO [ w ?� �: ?	�IKH Z
I ] [ N�d IK[ O M I _�_ p Z�xy] I _ [ NP�fZ H N�% l � wAZ¯M+N H3H Z�Pj^ N J S/O J�� S/Z ��H ZfZ¸NK|°MrN J/R Z H!� Z J MrZ � �� NK|8Z I M@w [ Z H d
O P � O R Z J Ã p # � l �� % W IKJ S¼OTP

� �� : < > È B 	 < S/O`d � 	 � # ( AT� %
	 Z©PjZfZ [ w IK[ N J _ p½[ wAZ¯O S/Z J¶[ O [�p N�^ Z H+IK[ N H 	 � : � �aO [ w S/O�d � � � :D	P� O R Z�P I S/O R Z H!� Z J MrZ l & Z�P3P
H Zf_�Z R�IKJ/[ N�^ Z H+IK[ N H P � O R Z � �� � 	 W |¹N H O J P [ IKJ MrZ [ wZÄ_�Z I P [ O H3H Zf_�Z R�IKJ/[ N J Z¸OTP4# H ?� % � ��wOTM@wºw I P
S/O`deZ J PjO�N J StO�d � # H ?� % � � : > W PjN [ w IK[ � : B 	 � 	 l

o O J MrZ6|¹N H B � 	>[ wZ H Z$OTP I �YJ O [ Z J ]d¯Ã Z H NK|VStO R Z H!� Z J/[ deN�_�Z�Mr]_`Z�PfW IKJ SÄPjO J MrZ [ wAZ I P3PjN¶MrO IK[ Z�S
S/O R Z H!� Z J M+Z�P8O J«[ wZ�d IKJ O1|¹N�_ SeO J/[ Z ��H+I _ P IKH Z�^ H N�^ N H3[ O`N JYI _ [ N [ wZ�] J O [�p N�^ Z H+IK[ N H W [ wOTP�Pj] �C� Z�P [ P
[ w IK[ Å

Ç �



# � % � wAN�PjZ´S/O R Z H!� Z J MrZ�P IKH Z$M IKJ M+Zf_`_�Z�S�Ã p�I SAS/O J"�a[ N [ wZ8Ã IKH Z  I deO�_ [ N J O IKJ # Ç/l � % I MrN�] J/[ Z H3[ Z H d� A B G D E O J S/Zf^ Z J S/Z J¶[ NK|9?�¸IKJ S¼NK| [ wZ>|¹N H d

� A B G D E : � # M�� B!% F E < 8)� # ( A Ç %

# Ç % m P I MrN J PjZ�x�]Z J MrZ�W [ wZ�PjZaPjwN H3[ StOTP [3IKJ MrZ´S/O R Z H!� Z J M+Z�P�PjwN�]_ S�ÃYZ I ÃYPjZ J/[ | H N�d [ wZ8d IKJ O}|¹N�_TS
O J¶[ Z ��H+I _TP ��wZ J N J Z¸M+N�de^] [ Z�P$O J½[ wZ¸O J/[ Z H+I M [ O J��¯[ wZfN H3p Zf��^ Z�M [3IK[ O�N J(R�I _�]AZ�P�NK|6^w p PjO M I _
N�ÃYPjZ H3R�I Ã_`Z�P 0 I P¸S/Z �YJ Z�S(|¹N H O J P [3IKJ MrZeÃ p # Ç/l O % l ) J S/ZfZ�S [ wAZ«S/O R Z H!� Z J MrZ�PfW;ÃYZfO J�� O J S/Z �
^ Z J S/Z J¶[ NK| [ wZºMrN J ��� ] H+IK[ O`N J � Zf_TSS?� W°| I M [ N H O��{Z½N�] [ NK| [ wZc|¹] J M [ O�N J I _aO J¶[ Z ��H+I _ �

� � ?� �
IKJ SÄPjwN�]_ S¯M IKJ MrZf_ÃYZ [ �$ZfZ J.[ wZ J ]deZ H+IK[ N H O J # Ç/l � % IKJ S [ wZ J N H d I _�O�� IK[ O`N J StZ J N�d©O JYIK[ N H
| I M [ N H ��� l � wAOTP�deZ IKJ P [ w IK[ ^ Z H3[ ] H Ã IK[ O`N J¸[ wZfN H3p |¹N H ^w p PjO M I _�N�ÃYPjZ H3R�I Ã_`Z�P�O J¯[ wZaO J �YJ O [ Z
deZfd¯Ã H+IKJ Z�deN¶S/Zf_hO P$]_ [\H+IK�9R O�N�_`Z [ �YJ O [ Z I PÏ_�N J"�©I PMB�� 	 l
& Z [ ] P � O R Z [ wZaN�] [ _`O J ZaNK| [ wZ�^ H N�NK| l G N H PjO`de^_�O MrO [·p �$Z>S/Z J N [ Z�Ã p�� � 8 @ � 	 [ wZ [ �$N � ^YN�O J/[

N�^ Z H+IK[ N H
� � 8 @ � 	 : Q @ #q?� # 8 % < ?� # �I% % A # ( AJ� %

IKJ S �$Z«MrN J PjO S/Z H¯[ wZ 	c�9[ w [ Z H d NK| [ wZ.^ Z H3[ ] H Ã IK[ O R Z«PjZ H O�Z�PÁZ{��^ IKJ PjO`N J NK| [ wAZ«Zf��^ Z�M [ IK[ O�N J
R�I _`]Z¯NK| IKJ N�Ã PjZ H3RKI Ã_�Z 0 
 "$ � � # � % 
	 %3W I P�StZ � J Z�ScÃ p # Ç/l O % l � wAOTP [ Z H d OTP�^ H N�^YN H3[ O`N JYI _ [ N [ wZ
O J¶[ Z ��H+I _hNK| [ wZ¸MrN JJ Z�M [ Z�S¼Zf��^ Z�M [3IK[ O`N JºRKI _�]Z9#ªO Jc[ wAZ�| H ZfZ [ wZfN H3p %´NK| 0 [ O�deZ�P [ wAZv^ H N/S/]YM [ NK|	�� N�^ Z H+IK[ N H P 0 + � . � % 
	 : F � �� U > E < 8  � 0 
 "$ � � # � % 
	 % ��� U > � � 8 � ��� > @ 8 � � 	 ��� A #(#� # ( A (�%

� wAZ Pj]AÃYP3M H O�^ [ ��������� � H Z+|¹Z H P [ N [ wAZ.Zf��^ Z�M [3IK[ O`N J¿R�I _�]AZ.O J [ wZ | H Z{Z [ wZfN H3p ��O [ w M :C	 l � wZ
MrN JJ Z�M [ Z�S Z{��^YZ�M [3IK[ O`N J R�I _�]AZP#¹Z l R l %�������� � � A #(# NK| I ^ H N¶St]YM [ NK| 	 N�^YZ H+IK[ N H P�OTP�StZ � J Z�ScwZ H Z
Ã p O J/R Z H3[ O J��¸[ wZ+�$Z{_`_-G J N�� J«H Zf_ IK[ O`N J

� 	 > � ��� 	 � � : �
� ��� ��	
��	
��� ��	� � 1"&�
�
�
'& 0�� ;

������� �����	������ � ��� ��	
��	
���
� �� %���� % � ? 	  ��� A #(# # ( AnÆ %

�awAOTM@w � O R Z�P

� 	 > ����� 	 � � � A #(# : �
� ��� ��	
��	
�����	� � 1"&�
�
�
 &/0�� �+#ª^ IKH3[ O [ O�N J % ;

������� �����	������ � ��� ��	
��	
���
� �  %���� % � ? 	  � # ( AJO %

�aO [ w
�+#ª^ IKH3[ O [ O�N J % : # < � %�� ! C � ? � � > # � ^ IKH3[ � < � % 
 # ( A1� %

Ç�Ç



�awAZ H Z � ^ IKH3[ � O P [ wZ J ]dÄÃYZ H NK|´S/OTP [ O J M [ Pj]ÃYPjZ [ PM#ªZf_�ZfdeZ J/[ P&%8NK| [ wZ�^ IKH3[ O [ O`N J l
	 O [ w [ wZ�PjZ J N [3IK[ O`N J PfW>O J # ( l (�% [ wZºN�Ã PjZ H3RKI Ã_�Z 0 w I P [ N ÃYZ MrN J PjOTStZ H Z�S I P I PjO J�� _`Z

d¯]A_ [ O�_`N¶M I _N�^ Z H+IK[ N H W I _ [ wN�] � w©O [ O P I ^ H N¶S/] M [ NK|�_`N¶M I _ R Z H3[ Zf�©N�^ Z H+IK[ N H P l ) J N [ wZ H �$N H SPfW [ wZ
^ IKH3[ O [ O`N J P8d¯]YP [$J N [ Pj^_�O [$[ wZvN�^ Z H+IK[ N H 0sl

u�N [ Z J¶[ O I _)PjwN H3[ S/O P [3IKJ MrZvS/O R Z H!� Z J MrZ�P$N/MfM+] H O Jc[ wZ¸O J/[ Z ��H+I _�# ( l (�%.�awZ J½[ wZvdÄ] [ ] I _)S/O P �
[3IKJ MrZ�PÏÃYZ [ �$ZfZ J½I Pj]ÃYPjZ [ NK| [ wZ 	 StO�^ N�_�Z�P8Ã Z�M+N�deZvPjd I _`_ l G N H PjO`d©^A_�O MrO [�p _�Z [ ]YP I P3Pj]deZ [ w IK[
[ wZ�PjZ IKH Z [ wZ �YH P [ � S/O�^ N�_`Z � � 8 � ��� > @ 8 � � 	 W � % � % � % 	 W IKJ S _�Z [ ]YP¸MrN J/[\H+I M [�[ wZ�PjZ
S/O`^YN�_`Z�P [ N�� IKH SAP [ wZvN H O � O JÊ	 l.) | �$Z H Z�P3M I _�Z [ wZ 8  � � 8  W � % � % Ç � W [ wZ�� ��u´b-Z J Pj] H Z�P
]YP [ w IK[ �awZ J � � 	Ä[ wZ J N J� M+N JAJ Z�M [ Z�SeZ l R l Ã Zfw I�R Z�P I P

� 0 � ��� � �
 �� ��
� ����� �
 ��� �� � � � � : � � � @ � ���� ��� � �
 �� ��

� 0 � � � ��� �
 ��� �� � � � �«È � # � � � @ � � < % # ( A � %

�awAZ H Z � �
� (4(5( � OTP [ wAZ ����u8b»MrN�Z � MrO�Z J/[ |¹N H$[ wZ�MrN J/[\H+I M [ O�N J NK| [ wZ �YH P [ � � N�^YZ H+IK[ N H P [ N�� IKH S

[ wZvO S/Z J/[ O [�p N�^ Z H+IK[ N H � IKJ S¼O P IKJ wAN�d©N � Z J ZfN�]YP�|¹] J M [ O`N J NK| � 8 > @ 8 � @ � ��� @ 8 � � � > @ 8 � � 	 ��O [ w
S/Z ��H ZfZ < � E 7 l � wZ � # � � � @ � � < % [ Z H d P IKH Z I P3PjN¶MrO IK[ Z�SP��O [ w [ wZ�O J PjZ H3[ O`N J NK|6_�Z�P3P H Zf_`Z RKIKJ¶[
N�^ Z H+IK[ N H P l�	 Z©M IKJ ]YPjZ [ wO P H Z�Pj]_ [ W [ N � Z [ wZ H �aO [ w2# ( l O % [ NcZ R�I _�] IK[ Z [ wZ©PjwN H3[j� S/O P [ IKJ MrZ�ÃYZ �
w IqR O`N H NK| [ wZiMrN JJ Z�M [ Z�S¸Z l R l W�Ã p��YH P [ S/Z�MrN�d©^ N�PjO J�� O [ O J/[ N J N J� MrN JJ Z�M [ Z�S�Z l R l NK|"Pj]AÃYPjZ [ P;NK|
N�^ Z H+IK[ N H PfW [ wZ J ]YPjO J���[ wZ � ��u´b IKJ S �YJYI _`_ p¸H Z � Zf��^ H Z�P3PjO J���[ wZ H Z�Pj]A_ [ O Je[ Z H d.P�NK|�M+N JAJ Z�M [ Z�S
Z l R l � wZ �YJYI _ H Z�Pj]A_ [ OTP�x�]O [ ZvPjO�de^_`Z l � NÄZ RKI _�] IK[ Z [ wZvPjd I _`_ � Ã Zfw I�R O�N H NK| � 0 � ��� � � � � A #(#� �$Z
w IqR Z [ NcM+N J PjOTS/Z H>[ wZ �q� 7�� ��$65!�#��
 ^ IKH3[ O [ O`N J P�NK| [ wZ 	 È � N�^ Z H+IK[ N H P � 0 @ � @ ����� @ � 	 W)Pj]YM@w [ w IK[
Z I M3w Pj]ÃYPjZ [ NK| [ wZÄ^ IKH3[ O [ O�N J MrN J¶[3I O J P IK[ _`Z I P [ N J Z¯NK| [ wZB� MrN J/[\H+I M [ Z�S � N�^ Z H+IK[ N H PfW [ wZ J
]YPjZ J I O R Zf_ p©[ wZ�� ��u´b |¹N H Z I M3w½Pj]ÃYPjZ [ W IKJ S [ wAZ Jc[3I G�Z [ wZ¸M+N JAJ Z�M [ Z�S.Z l R l |¹N Ha[ wZ H Z�Pj]_ [ O J��
^ H N/S/]YM [ NK|6N�^YZ H+IK[ N H P H Z{_ IK[ O R Z [ NeZ I M3w½Pj]ÃYPjZ [ l � wZ �YJYI _ H Z�Pj]_ [ O P�NK| [ wZ�|¹N H d� 0 � ��� � �
 �� ��

� ����� �
 ��� �� � � � � A #(#� : � � � @ � �
� � � � � 	�� ������ ��� ��	
��	
����

�+#ª^ IKH3[ O [ O�N J % � �� ����� �
 ��� �� 1 � 0 � � � ��� �
 ��� �� 1�� � 1 � � A #(#� �
� ;

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


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

� � A #(#� # ( An� %

) J # ( l � % �$Zew IqR Z.PjZ{^ IKH+IK[ Z�S [ wAZ � H P [ Pj]Ã PjZ [ NK| [ wZe^ IKH3[ O [ O�N J W
�awAOTM@w MrN J/[3I O J P 0 W;| H N�d [ wZ
N [ wZ H Pj]ÃYPjZ [ PfW��awAOTM@w¯S/N J N [ MrN J/[ I O J 0sl6� N�� �$ZaPjO`de^_ p ]YPjZ [ wZÏ| I M [6[ w IK[ O J¯[ wZaMrN J/[\H O`Ã] [ O`N J
NK|aZ I M3w H Z�P [\H O M [ Z�S ^ IKH3[ O [ O`N J»I _�_ [ wZ ����� �H� � A #(# M+N J/[3I O J [ wZ � N�^ Z H+IK[ N H W IKJ S [ w IK[¸[ wAZ H ZÄOTP IK[
_`Z I P [ N J Z.NK| [ wZ«Pj]Ã PjZ [ P�NK| [ wAZ.^ IKH3[ O [ O�N J �awO M3w MrN J/[3I O J P I _ PjNÀPjN�deZeN [ wZ H¯J N J� MrN J/[\H+I M [ Z�S
N�^ Z H+IK[ N H W�|¹N H O J P [3IKJ MrZ [ wZ�N�ÃYPjZ H3R�I Ã_`Z 0¸l´� N��vW/]YPjO J�� |¹N H O J P [ IKJ MrZ # ( l O %´O [ OTP [\H O R O I _ [ N.PjwN��

Ç �



[ w IK[sIKJ/p MrN JJ Z�M [ Z�S(Z l R l NK|a^ H N/S/]YM [ P>NK|°N�^ Z H+IK[ N H P=�awAOTM@wÀMrN J/[ I O J P [ wZ¯O S/Z J/[ O [�p N�^ Z H+IK[ N H �
R�IKJ O PjwZ�P�OTStZ J/[ OTM I _`_ p W Zf�¶MrZf^ [ NK|aMrN�] H PjZ [ wZePjO J�� _`Z�Z l R l NK| [ wZÄOTS/Z J/[ O [�p N�^ Z H+IK[ N H � � � � A #(# :=� l
� wAOTP�Z J Pj] H Z�P$] P [ w IK[ Z I M@w H Z�P [jH O M [ Z�S½^ IKH3[ O [ O`N J O J½[ wZ H l w l P l NK| # ( l � % � O R Z�P �{Z H N IKJ S [ w IK[ O J
| I M [ � 0 � ����� �
 ��� ��

� ��� � �
 �� �� � � ��� A #(#� : � # � � � @ � � < % # ( AT�f	 %

� N���W-�awAZ J O J/[ Z ��H+IK[ O J�� N R Z H�[ wZe^YN�PjO [ O�N J P�NK| [ wZ Ç � Z J S/^YN�O J/[ P�NK| [ wZ©MrN J/[jH+I M [ Z�S S/O�^ N�_`Z�P !� � %�&*� # ��wOTM@w H Z{^ H Z�PjZ J/[ P [ wZ>^ N�PjO [ O�N J NK| [ wZ>O J PjZ H3[ Z�SÄN�^YZ H+IK[ N H % W �$ZaN�Ã [3I O J©[ w IK[$[ wZiStZ ��H ZfZ
NK|´MrN J¶R Z H!� Z J MrZ>NK| [ wZ¸MrN J � � ] H+IK[ O`N J OTPÏO J | I M [

� � A #(#� : # Ç � < � % > < � E 7 È > : � B � 	 O1| B � 	 # ( AT��� %
� wAOTP8Z J Pj] H Z�P [ w IK[ |¹N H B � 	 Pj]^ Z H � MrO I _ � � StO R Z H!� Z J MrZ�P IKH Z I ÃYPjZ J/[ | H N�d [ wAZ�Z l R l NK|)^w p PjO M I _
N�ÃYPjZ H3R�I Ã_`Z�P l

� wAOTP H Z�Pj]_ [ O P I P [jH N J�� O J S/O M IK[ O`N JÀ[ w IK[�[ wZe^ Z H3[ ] H Ã IK[ O`N Jº[ wZfN H3p |¹N H Z l R l NK|$^w p PjO M I _
N�ÃYPjZ H3R�I Ã_`Z�P�OTP � � �YJ O [ Ze|¹N H B � 	 W�Ã] [ O P J N [¯I H O � N H N�]YP�^ H N�NK| l 	 Z$�$N�]_ S J ZfZ�S»O J | I M [
[ N»^YZ H |¹N H d I dÄ]YM3w¿deN H Z«S/Z [ I O`_`Z�S IKJ I _ p PjOTPÁNK| [ wAZÊMrN J/R Z H!� Z J M+ZcNK| [ wAZ½d IKJ O1|¹N�_ S»O J/[ Z ��H+I _ P
�awAZ J¿[ wZ«S/O P [ IKJ M+Z�PÁÃYZ [ �$ZfZ J YjJ Z�P [ Z�S �ºPj]AÃYPjZ [ P�NK|>^YN�O J/[ P IKH Z«MrN J¶[jH+I M [ Z�S [ N�� IKH S �fZ H N(O J I
wO`Z H+IKH M3wO M I _ � Iqp l � wO P YjJ Z�P [>IKJYI _ p PjOTP��+��O�_`_ J N [ ÃYZ�^ H Z�PjZ J¶[ Z�S.wAZ H Z�W/Ã] [ |¹N�_�_`N��>P [ wZ IKJYI _ p PjOTP
^ H Z�PjZ J/[ Z�SeO J«[ wZ J Zf� [ Pj]ÃYPjZ�M [ O`N J P�|¹N Ha[ wZ � l��¸l MrN J/R Z H!� Z J MrZ l

�+� ��� " "�& 5�� � � "���$�%�& % ��� & ���,"��,�q��
;.�$�� ���60 ��& 5��q7
X8Zr|¹N H ZsStOTP3Mr]YP3PjO J��¯[ wZ�|¹]_`_ H Z J N H d I _�O�� IK[ O`N J NK| [ wZ¸deN¶StZ{_ IK[ B : 	 W��$Z�d¯]YP [ M3wZ�M!G [ w IK[

^ Z H3[ ] H Ã IK[ O`N JÀ[ wZfN H3p |¹N H�[ wZeO J � J O [ ZedeZ{dÄÃ H+IKJ Z�d I G�Z�P�PjZ J PjZ9�awZ J B�� 	 � W IKJ S S/N�Z�P J N [
Pj]�0hZ H | H N�d O J | H+IK�9H Z�SºS/O R Z H!� Z J M+Z�P lem P I _ H Z I S p S/O P3M+] P3PjZ�S O J Pj]Ã PjZ�M lhÇ/l � l W
�$Z¯Zf��^ Z�M [ P [\H N J��
)3l � l S/O R Z H!� Z J MrZ�P [ N N/M{Mr] H |¹N H¯J N JA��RKIKJ OTPjwAO J�� B�� 	 W6Ã] [ �$Z.d I S/Z [ wZ«MrN J �jZ�M [ ] H Z [ w IK[©IK[
I � ��Z�S 	c�9[ w¿N H S/Z H O J ^YZ H3[ ] H Ã IK[ O�N J [ wZfN H3p W [jH+IKJ Pj_ IK[ O`N JYI _�_ p O J/R�IKH O IKJ¶[ N�ÃYPjZ H3R�I Ã_`Z�P IKH Z )3l � l
�YJ O [ Z I P�_`N J��ÊI P B � > B 	 # IKJ S(O J [ wZ.S/N�d I O J»	 � > � Ç �awZ H Z¯^ Z H3[ ] H Ã IK[ O`N J [ wAZ{N H3p OTP
I ^ H O�N H O �$Zf_`_�StZ � J Z�S�% l � wZ IKH!� ]deZ J/[ P>S/Z R Z{_`N�^ Z�S(O J [ wZÄ^ H Z R O`N�]YP�Pj]Ã PjZ�M [ O�N J([ N½S/Z I _���O [ w
� l��¸l StO R Z H!� Z J MrZ�P$|¹N H B�� 	 M IKJ Ã Z I S I ^ [ Z�S [ NÊStZ I _ ��O [ w )3l � l S/O R Z H!� Z J MrZ�PÏ|¹N H B % 	 W I PM�$Z
J N��&PjwN�� l

& Z [ ] P � N«Ã I M!G [ N [ wZ¯d IKJ O}|¹N�_ ScO J/[ Z ��H+I _.# ( l (�% �awO M3w � O R Z�P [ wZ 	c�9[ w [ Z H d NK| [ wZ¯^ Z H3�
[ ] H Ã IK[ O R ZvPjZ H O`Z�P$NK| [ wZ�Z l R l NK| [ wAZvN�ÃYPjZ H3R�I ÃA_�Z 0

0 + � . � % 
	 : F � �� U > E < 8  � 0 
 "$ � � # � % 
	 % ��� U > � � 8 � ��� > @ 8 � � 	 � � A #(#� # ( AT� Ç %

Ç (



�aO [ w 0 
 "$ � � # � %  	 % : Z ' 6���� 1 "$ � "*�+-, � . # ( AT��� %
IKJ S [ wAZ I SStO [ O�N J I _VMrN J P [jH+I O J/[ 9� U > ?/  : ?E # ( AT� (�%
u�N [ Z J¶[ O I _ )3l � l S/O R Z H!� Z J MrZ�P$N/MfM+] H O J«[ wZ�O J/[ Z ��H+I _ # ( l � Ç % ��wZ J PjN�deZ�NK| [ wZ¸S/O`^YN�_`Z�Z J S � ^ N�O J/[ P
^ N�PjO [ O�N J P 8  Ã Z�M+N�deZ._ IKH!� Z l�	 Z.M IKJ IKJYI _ p PjZ [ wAZ�PjZ )3l � l PjO J�� ]_ IKH O [ O�Z�P�|¹N�_�_`N��aO J��.[ wZ � Z J Z H+I _
deZ [ wN/SeNK| ��� (W ��� ��l � wZ>deN�P [ S/O R Z H!� Z J/[ )3l � l PjO J"� ]_ IKH O [ O�Z�P IKH Z � O R Z J Ã p MrN J ��� ] H+IK[ O`N J P �awZ J
I Pj]ÃYPjZ [ NK| [ wAZ 	 S/O`^YN�_`Z�P � N�Z�P [ NºO J �YJ O [�p l G N H PjO`de^_`OTMrO [�p Wh_�Z [ ]YP�MrN J PjO S/Z Hv[ wZ«M I PjZ9�awZ J
[ wZ�PjZ IKH Z [ wZ¸_ I P [ � S/O`^ N�_�Z�P � � 8 � ��� > @ 8 � � 	 W 	 < � È � % � % 	 W-��O [ w � % � % 	 l�	 Z
Pjw I _`_h^ H N R Z [ w IK[ �awZ J �$Z H Z�P3M I _`Z [ wZ�PjZsStO�^ N�_�Z�P8^ N�PjO [ O`N J P$Ã p

8  � 2v8  � � #?Ç # 	 < � % È � # ( AT�fÆ %
[ wZvO J/[ Z ��H+IKJ S O J # ( l � Ç %°P3M I _`Z�P.�awAZ J 2 � Q I P

� 0 
 "$ � � # � % 
	 % � � ��� U > � � 8 � ��� > @ 8 � � 	 ��� U � � � � > � � 2v8 � ��� > @ 2v8 � � 	 ��� A #(#� : � # 2 � � @ � � < % # ( AT��O %
� wAOTPÏOTP�Pj] � M+O`Z J/[´[ N.PjwN�� [ w IK[a[ wZ )@l � l S/Z ��H ZfZ�NK|´S/O R Z H!� Z J MrZ�NK| [ wAOTP�M+N J � � ] H+IK[ O�N J O P

� # ÇC> < E 7 % <D> : � B <D> # ( AT�q� %
� N«PjwN�� # ( l ��O % W-�$Z �YH P [ ]YPjZ [ wZ¸| I M [�[ w IK[�[ wZ¯O J/[ Z ��H+IKJ ScO P IKJ wN�deN � Z J ZfN�]YP8|¹] J M [ O`N J

NK| [ wAZ �  � PfW [ wZ %  � P IKJ S [ wZ 8 � � PfW��aO [ w½S/Z ��H ZfZ < 	 E 7 ] J StZ H$[ wZ H Z�P3M I _`O J��

?/  � � � � ?/  @ %  � � %  � 8 � � �+8 � � # ( AT��� %
� wAOTP�O`de^_`O�Z�P [ w IK[6[ wAZ )3l � l H Z�P3M I _`O J�� NK| [ wAZa_ I P [ � S/O�^ N�_`Z�P�OTP�Z�xy]O RKI _�Z J/[�[ N [ wAZ � l��¸l H Z�P3M I _`O J��
NK| [ wAZvN�ÃYPjZ H3R�I ÃA_�Z 0 IKJ S.NK| [ wZ 	 < � �YH P [ S/O`^YN�_`Z�P [ N�� IKH S [ wZ�N H O � O J

� 0 
 "$ � � # � % 
	 % � � ��� U > � � 8 � ��� > @ 8 � � 	 ��� U � � � � > � � 2l8 � ��� > @ 2l8 � � 	 ��� A #*#�

: 2 � � @ � � 0 
���� "$ � � # � 2 � > %  	 % � � ��� U > � � 2 � > 8 � ��� > @ 2 � > 8 � � 	 ��� U � � � � > � � 8 � ��� > @ 8 � � 	 ��� A #*#�
# ( AT�f� %

� N©P [ ]YS pÄ[ wZ�_ IKH!� Z 2 ÃYZfw IqR O`N H NK| [ wZ H l w l P l NK|.# ( l �f� % I deN�] J/[ P [ N©_`N�NCG IK[$[ wZvPjd I _`_VS/O P [3IKJ MrZ
Ã Z{w I�R O�N�] H NK| 0 [ O�deZ�P [ wZ�^ H N¶S/]YM [ NK| 	 < � StO�^ N�_�Z�PfW �awZ Je[ wZvS/O P [ IKJ M+Z�P IKH Z�M+N J/[jH+I M [ Z�SÄÃ p
I | I M [ N H �/: 2 � > � 	 W "�& 
 ��wZ J«[ wZ Y Zf� [ Z H3JYI _hdeN�deZ J¶[3I � ?/  IKH ZvPjO`d¯]A_ [3IKJ ZfN�]YPj_ p Z{��^ IKJ S/Z�S

Ç Æ



Ã p.I | I M [ N H � � � : 2 � l � wOTPÏ_�O`deO [ O PaStO10hZ H Z J/[ | H N�d [ wZ¸PjwN H3[ S/O P [ IKJ M+Z�ÃYZfw IqR O`N H NK|6^ H N/S/]YM [ P
NK|´N�^ Z H+IK[ N H P>P [ ]YS/O`Z�ScO J Pj]AÃYPjZ�M [ O`N J � l�Ç W��awZ H Z [ wZ 0 N�^YZ H+IK[ N H � I P J N [ O J/R N�_ R Z�S lM N��$Z R Z H W
[ wZ � Z J Z H+I _deZ [ wN/Se]YPjZ�S [ wZ H Z [ NÄZ�P [3I Ã_`OTPjw [ wZ � ��u´b¿P [jH ]YM [ ] H Z>M IKJ Ã Z>Z I PjO`_ p Zf� [ Z J S/Z�S [ N
N�] H ^] H ^ N�PjZ l6) J StZ{Z�ShW [ wZ¸N J _ p S/O 0VZ H Z J MrZ¸O P [ w IK[>J N�� �$Z¸w IqR Z [ N«P [ ]YS pc[ wAZ¯PjwN H3[ S/O P [3IKJ MrZ
Ã Z{w I�R O�N H NK| [ wZv^ H N¶S/]YM [ 0 
 "$ � � # � % 
	 % � � ��� U > � � 8 � ��� > @ 8 � � 	 # ( A Ç 	 %
] J StZ H$[ wZ H Z�P3M I _`O J��

?/  � � � � ?/  @ %  � � %  @ 8 � � �+8 � @ � � 	 # ( A Ç � %

o O J MrZ 0 OTP I ^ H N¶S/] M [ NK|aZ{��^YN J Z J/[ O I _�N�^YZ H+IK[ N H PfW)PjO�deO`_ IKH>[ N [ wAN�PjZ I ^^ Z IKH O J�� O J [ wZ G N�] H O`Z H
H Zf^ H Z�PjZ J¶[3IK[ O�N J # � l � Ç %©NK| [ wZ»S/O`^YN�_`Z N�^YZ H+IK[ N H P � W IKJ S PjO J MrZ [ wAZ H Z�P3M I _`O J�� # ( l�Ç � %¯|¹N H½[ wZ
Zf� [ Z H3JYI _�d©N�deZ J/[ I ?/  OTP [ wZ¯P I deZ [ w IKJ½[ wZ H Z�P3M I _�O J�� StN J Z�|¹N H�[ wZ¸O J/[ Z H3JYI _hdeN�deZ J/[ I ?� � O J
[ wZ�� ��u´b�S/Z H O RKIK[ O`N J W H Zf^ Z IK[ O J�� P [ Zf^(Ã p P [ Zf^ [ wZ IKH!� ]deZ J/[ P8NK|$Pj]ÃYPjZ�M [ O`N J � lnÇ W"�$Z¸N�Ã [3I O J
[ w IK[a[ wZ¸^ H N/S/]YM [ NK|6N�^YZ H+IK[ N H P8# ( lnÇ 	 %8w I P I _TPjN I PjwAN H3[ S/OTP [3IKJ MrZ�� ��u´b¿Zf��^ IKJ PjO�N J W��awO M3wcOTP
NK| [ wAZ�|¹N H d

0 
 "$ � � # � %  	 % � � ��� U > � � 8 � � � > @ 8 � � 	 : �
�

	 �
� � ����� �
 ��� �0 �R� # � ?/ 
	 @ � % 
	 @ � 8 � 	 % � 	 # 	 % # ( A Ç�Ç %

�awAZ H Z [ wZ¸Pj]d H ] J P8N R Z HiI _`_h_�N/M I _)N�^ Z H+IK[ N H P 	 NK| [ wZ�|¹N H d

	 : deN J N�deO I _�# H ?� @ H � ?� @ � ��� %�Z ' + � � "$ � . "* # ( A Ç � %

IKJ S+��wZ H Z [ wZ � ��u8bºMrN�Z � MrO�Z J/[ 	 �
� � (4(4( � # � ?/ 
	 @ � %  	 @ � 8 � 	 %hOTP I wN�deN � Z J ZfN�]YPV|¹] J M [ O`N J ] J StZ H

[ wZ H Z�P3M I _`O J�� # ( l�Ç � % W"�aO [ w½S/Z ��H ZfZ

S/Z ��H ZfZ � 	 �
� � (4(4( � � : < # 	 < � % 7 E < S/O�d � 	 � # ( A Ç (�%

m P�Ã Zr|¹N H Z [ wO P H Z�Pj]_ [ MrN�deZ�P�| H N�d PjO�de^_`Z¸^ N��$Z H MrN�] J/[ O J�� WhPjO J M+ZeS/O`d � 0 � : 	¼IKJ SºS/O`d ��� � :
< 7 E l � wZ 	 �

� � (4(4( � MrN�Z � MrO�Z J/[ P$M IKJ Ã Z�M I _ Mr]_ IK[ Z�SeZf��^_`O M+O [ _ p W/Ã] [ �$Z�S/N J N [$J ZfZ�S [ w IK[aIK[8[ wO P
P [3I�� Z l � wZ�d©N�P [ PjO J�� ]_ IKH N�^ Z H+IK[ N H 	 O P

!#"$ : Z ' "$ "* � ?/ : �  ?/  # ( A Ç Æ %

Ç O



u�] [\[ O J��¯[ N � Z [ wZ H # ( l �f� % IKJ SN# ( lnÇ�Ç %3W��$Z�N�Ã [ I O J«[ wZ )3l � l Ã Zfw IqR O`N H NK| [ wZ J N J� MrN JJ Z�M [ Z�S
Z l R l

� 0 � � ��� � � ����� �
 ��� ��
� � : 2 � � @ � 	�� "$

� � ����� �
 ��� �0 �R� � ! "$ � ��� � �
 �� ��
� � È � # 2 � � @ � � < % # ( A Ç O %

	 Z¸d¯]YP [$J N��&] PjZ/# ( l O % IKJ S H Zf^YZ IK[>[ wZ IKH!� ]deZ J¶[ P8NK|°Pj]Ã PjZ�M [ O�N J ( l ��[ N.N�Ã [3I O J | H N�d # ( lnÇ O %
[ wZ )3l � l ÃYZfw IqR O`N H NK| [ wZ¸MrN H3H Z�Pj^YN J StO J�� 5#%�&+&*� 5!�#��
 Z l R l�	 Z�N�Ã [ I O JºIeH Z�Pj]_ [ PjO�deO`_ IKH�[ N # ( l � % Å
�$Z8w I�R Z I>H Z�P [jH OTM [ Z�S¸Pj]Ad&N R Z H�[ wZ$^ IKH3[ O [ O�N J PhNK| 0 IKJ S [ wZ 	 � N�^ Z H+IK[ N H PfW��aO [ w [ wZaMrN J S/O [ O�N J
[ w IK[ Z I M3w½Pj]ÃYPjZ [ NK| [ wZ�^ IKH3[ O [ O`N J d¯]YP [ MrN J/[3I O J«IK[ _�Z I P [ N J Z�NK| [ wZ�N�^YZ H+IK[ N H P.��wOTM@w IKH Z J N [
)3l � l Zf��^ IKJ S/Z�ShW [ w IK[ OTP 0 N H N J Z$NK| [ wAZ �YH P [ 	 < � � l ) J PjOTS/Z$Z I M@w¯Pj]ÃYPjZ [ NK| [ wAZ$^ IKH3[ O [ O�N J W��$Z
^ Z H |¹N H d [ wAZ�� l��¸l M+N J/[jH+I M [ O`N J NK| 0 #ªO1|�O [ OTP8O J.[ wZvPj]Ã PjZ [ %3W IKJ SÄNK| [ wZ �YH P [ � W IKJ S9�$Z>N�Ã [3I O J
[ w H N�] � w [ wAZ � ��u´b IKJ N�^ Z H+IK[ N H 	 W IKJ S [ wZvMrN JJ Z�M [ Z�Se^ IKH3[ O [ O`N J |¹] J M [ O`N J � 	 � ����� � � � A #(#� l ) |
[ wZ©Pj]Ã PjZ [ MrN J/[ I O J P 0 W [ wZedeN�P [ PjO J�� ]_ IKH 	 O P !#"$ W"O1| [ wAZ©Pj]ÃYPjZ [ S/N�Z�P J N [ MrN J/[ I O J P 0 W [ wZ
deN�P [ PjO J"� ]_ IKH 	 O P [ wZ�O S/Z J¶[ O [�p N�^ Z H+IK[ N H � l�	 Z [ w/]YP8N�Ã [3I O J½IKJ Zf��^ IKJ PjO�N J NK| [ wZ>|¹N H d

� 0 � � ��� � � ��� � �
 �� ��
� � A #(#� : 2 � � @ � �

� � � � � 	�� ������ ��� ��	
��	
��� �
�+#¹^ IKH3[ O [ O`N J % 	 � ��� � (4(4( � � !#"$ � ��� � � � � A #(#� �

� ;
������� � ������� ���� ��� � ����� � 	
�	
� � 


	 �
� (4(4( � � � � ����� � � � A #*#� È � # 2 � � � @ � < % # ( A Ç � %

� N���W��awZ J O J¶[ Z ��H+IK[ O J�� N R Z H�[ wAZ$^YN�PjO [ O`N J P"NK| [ wAZ$� _ I P [ S/O`^YN�_`Z�PfW��$Z°PjZfZ [ w IK[ )3l � l S/O R Z H!� Z J MrZ�P
N¶MfMr] H N J _ p½IK[ B : 	 | H N�d [ wZ � # 2 � � � @ % [ Z H d.PaO J # ( l�Ç � % l¸m P>_`N J��«I P [ wZ H Z¸OTP IK[ _�Z I P [ N J Z
Pj]ÃYPjZ [ O J¯[ wZa^ IKH3[ O [ O`N J ��O [ wN�] [ 0 IKJ S ��O [ weN J Z J N J� MrN J/[\H+I M [ Z�S � W [ wZ>^ IKH3[ O [ O`N J MrN J¶[jH O`Ã] [ Z�P
�aO [ w I � � � � ��� � � � A #(#� : 	 l � w/]YP [ wAZ¸N J _ p S IKJ�� Z H N�]YP$^ IKH3[ O [ O`N J P IKH Z [ wN�PjZsPj] M3w [ w IK[ "�� � [ wZ
� J N J� MrN J/[\H+I M [ Z�S �»IKH Z�O J([ wAZ¯P I d©Z¸Pj]ÃYPjZ [>I P 0¸l � wZ�PjZsS IKJ�� Z H N�]YP$^ IKH3[ O [ O`N J P>MrN J¶[jH O`Ã] [ Z
Ã p.I | I M [ N H � !#"$ � ����� � � � A #*#� l

) [ O P IK[;[ wO Ph_ I P [ P [ Zf^ [ w IK[;[ wZ�O J/R�IKH O IKJ MrZ6NK| [ wZ8N�ÃYPjZ H3R�I Ã_`Z 0 ] J StZ H
� _�N�Ã I _ [jH+IKJ Pj_ IK[ O`N J P NK|
[ wZ$deZ{dÄÃ H+IKJ Z�^_ I�p P I M H ]YMrO I _ H N�_`Z l ) J S/ZfZ�S"W [ wOTP;deZ IKJ P [ w IK[�[ wZ [ N [ I _M@w IKH!� Za?/ : R  ?/  : ?E l
X8] [ | H N�d # ( l�Ç Æ % �$Z [ wZ J w IqR Z ! "$ U "� : � # ( A Ç � %
IKJ S [ wAZ H Zr|¹N H Z [ wZ¸MrN J¶[jH O`Ã] [ O�N J NK| [ wAZsS IKJ"� Z H N�] P8^ IKH3[ O [ O�N J P8O P$^ H N�^YN H3[ O�N J I _ [ N

� ! "$ U "
�
� ����� �
 ��� ��

� � A #(#� : � � � ����� �
 ��� ��
� � A #(#� : 	 # ( A Ç � %

Ç �



IKJ S R�IKJ O PjwZ�PfW¶PjO J MrZ�� � 	 l
� wAOTP8Z�P [3I Ã_�O PjwZ�P # ( l ��O % W IKJ S.PjwN��iP [ w IK[ Y Pj]^ Z H � MrO I _ � )3l � l S/O R Z H!� Z J MrZ�P IKH Z I ÃYPjZ J/[ | H N�d

[ wZ$d IKJ O1|¹N�_ S�O J/[ Z ��H+I _�# ( l � Ç %-�awZ J B %2> B 	 W I P;_`N J���I P [\H+IKJ Pj_ IK[ O�N J I _�_ p O J/R�IKH O IKJ/[ N�ÃYPjZ H3R�I Ã_`Z�P
# �aO [ w?�fZ H N½Zf� [ Z H3JYI _°M@w IKH!� Z�% IKH Z©MrN J PjO S/Z H Z�S l.m MrN�d©^A_�Z [ Z IKJ I _ p PjOTP>NK| [ wZ )@l � l P [jH ]YM [ ] H Z¯NK|
[ wZ¸d IKJ O1|¹N�_ S¼O J/[ Z ��H+I _ PfW [3I G�O J�� O J/[ N I MfMrN�] J/[aJ Z�P [ Z�S )3l � l MrN J � � ] H+IK[ O�N J PfWPjwN�]_ S.Ã Z H Z�xy]O H Z�S
[ N.^ H N R Z H O � N H N�] Pj_ pÄ[ wZ )@l � l � J O [ Z J Z�P3P$NK|´^ Z H3[ ] H Ã IK[ O`N Jc[ wZfN H3p |¹N H B % 	 l�	 Z¸Pjw I _`_ J N [ � O R Z
[ wOTP IKJYI _ p PjO P8wZ H Z#W/ÃA] [aH Zr|¹Z Ha[ N [ wZ � Z J Z H+I _ H Z�Pj]_ [ P$^ H Z�PjZ J/[ Z�SeO J«[ wZ J Zf� [ Pj]ÃYPjZ�M [ O`N J P l

�+������ � � ��� � 5!$�"�� � ��� � . $������60 ��& 5��q7�"�� B : 	
	 Z [ w/]YP;w IqR ZaPjwN�� J¸[ w IK[ ^YZ H3[ ] H Ã IK[ O�N J¸[ wZfN H3p |¹N H O J/R�IKH O IKJ/[ N�ÃYPjZ H3R�I ÃA_�Z�P;OTP
� � � J O [ Z8|¹N H

B�� 	 W IKJ S )@l � l � J O [ Z>|¹N H B % 	 l	 Z J N�� StOTP3Mr]YP3P8O J deN H ZvS/Z [ I O`_ P [ wZsP [jH ]YM [ ] H Z�NK| [ wZ¸PjwN H3[
S/O P [ IKJ M+Z>PjO J"� ]_ IKH O [ O�Z�P IK[ B : 	 W ��wOTM@w¯w IqR ZaÃ ZfZ J M3w IKH+I M [ Z H O��fZ�SÄO J Pj]ÃYPjZ�M [ l � l � l
	 Z [ wAZ J S/Z �
�YJ Z [ wAZ�� l��¸l Pj]Ã [jH+I M [ O`N J N�^ Z H+IK[ N H |¹N HaI PjO J�� _`ZiPjO J�� ]_ IKH MrN J � � ] H+IK[ O`N J #9S/O R Z H!� Z J/[ d©N�_`Z�Mr]_�Z�% l
� wAOTP�OTP [ wZ �YH P [ W)ÃA] [ Z�P3PjZ J/[ O I _9WhO J"��H Z�StO�Z J/[ O JÀ[ wZ.MrN J P [jH ]YM [ O`N J NK| [ wZ |¹]_�_ H Z J N H d I _`O�� IK[ O`N J
N�^ Z H+IK[ N HiIKJ S.O J«[ wZ�^ H N�NK|�NK| [ wZ H Z J N H d I _`O�� I ÃAO�_`O [·p |¹N Hi[ wZ�deN/S/Zf_ l

u�N��$Z H M+N�] J¶[ O J��aIKJ S [ wZ � ��u8b½PjwN�� [ w IK[�IK[ B :?	 W [ wZ H Z IKH Z [ �$N6G�O J SP"NK| � l��¸l PjO J�� ]_ IKH
MrN J � � ] H+IK[ O`N J PfÅ�d©N�_`Z�Mr]_�Z�P=�aO [ w¿N J Z IK[ N�dÊW ��O [ w � l��¸l S/Z ��H ZfZ©NK|�MrN J¶R Z H!� Z J MrZ � : < > W I P
S/Zf^O M [ Z�S�N J � � l (+# I %3W IKJ S>deN�_`Z�Mr]_`Z�P��aO [ w [ �$N IK[ N�d.PfW���O [ w � l��¸l S/Z ��H ZfZ � : 	 W I PhS/Zf^O M [ Z�S�N J
� � l ( #¹Ã % l6m MfMrN H S/O J"�i[ N [ wZ � ��u8baW [ wZ �YH P [ M I PjZ$O P;Zf��^ Z�M [ Z�S [ N � O R Z � � PjO J�� ]A_ IKH O [ O`Z�P # ��wZ J
[ wZ¯S/O P [ IKJ MrZ�P �aO [ wAO J([ wZ¯PjO J�� _`Z IK[ N�d Ã Z�MrN�deZ¯Pjd I _�_ %´^ H N�^YN H3[ O�N J I _ [ N [ wAZ¸O J PjZ H3[ O�N J NK|8_�N/M I _
N�^ Z H+IK[ N H PfW �awO`_�Z [ wZ¸PjZ�MrN J S¼M I PjZ=�aO`_�_ � O R Z�PjO J�� ]A_ IKH O [ O`Z�P6# �awAZ Jc[ wZvS/O P [ IKJ M+Z�P ��O [ wO J.[ wAZ [ �$N
IK[ N�d P�O J StZ{^ Z J S/Z J/[ _ p ÃYZ�MrN�deZiPjd I _�_ %h^ H N�^ N H3[ O`N JYI _ [ N [ wZ�O J PjZ H3[ O`N J NK|hÃO � _`N¶M I _/N�^YZ H+IK[ N H P l�	 Z
Pjw I _`_PjwN�� [ w IK[ Ã p¯I SS/O J��vI S/Z�x�] IK[ Z�MrN�] J/[ Z H3[ Z H d P [ N [ wAZid IKJ O}|¹N�_ S¸O J¶[ Z ��H+IKJ SPfWK^ H N�^ N H3[ O`N JYI _
[ N¸O J PjZ H3[ O�N J P�NK| [ wAZ�PjZ>_`N¶M I _ N H ÃO � _�N/M I _N�^YZ H+IK[ N H PfWC�$ZaO`de^ H N R Z [ wZ�PjwN H3[j� S/O P [ IKJ MrZ$Ã Zfw I�R O�N H NK|
[ wZ�PjZvO J/[ Z ��H+IKJ SPfW �aO [ wN�] [ Pj^YN�O`_�O J��Ä[ wZ�_ IKH!� ZvStOTP [3IKJ MrZ )3l � l M+N J/R Z H!� Z J MrZ l

) JÄ[ wZÏ|¹N�_�_`N��aO J�� �$ZaPjw I _�_S/Z J N [ Z [ wZaO J/[ Z ��H+IKJ S�O J¯[ wZad IKJ O}|¹N�_ S�O J/[ Z ��H+I _-# ( l (�% IKJ SP# ( l � Ç %
Ã p � 0 
 "$ � � # � % 
	 % ��� U > � � 8 � ��� > @ 8 � � 	 %�� � A #(#� : � � A #*# # 8 � % # ( AJ��	 %
IKJ S$�$Z¸MrN J PjOTStZ H O [iI P I |¹] J M [ O`N J NK| [ wAZ Ç 	 S/O`^YN�_`ZvZ J S � ^ N�O J¶[ P$^ N�PjO [ O`N J P � 8 � 	 N J _ p l � wO P�OTP
�j]YP [ O � Z�ScPjO J MrZ [ wAZ �DZf� [ Z H3JYI _h^ N�O J/[ P %  IKJ SeZf� [ Z H3J I _)deN�deZ J/[3I ?/  IKH Z8G�Zf^ [ � ��Z�ShW IKJ ScPjO J MrZ
O [¯I ^^YZ IKH P [ w IK[¸J N I SS/O [ O`N JYI _ � l��¸l PjO J�� ]_ IKH O [ O�Z�P>N/MfM+] H �awZ J PjN�deZ 8 � � P IKH Z.Mr_`N�PjZ [ N I %  l
� wAZ IKH!� ]deZ J¶[ P [ w IK[ �$ZvPjw I _�_h^ H Z�PjZ J/[ Ã Zf_�N�� I ^^_ p Z�xy] I _`_ p.[ N [ wAZ &+%�& � 5#%�&P&*� 5!�#��
 Z l R l

� 0 
 "$ � � # � % 
	 % ��� U > � � 8 � ��� > @ 8 � � 	 %�� � : � # 8 � % # ( AJ�� %

Ç �



�awAOTM@w I ^^ Z IKH O J # Ç/l � %3W I P"| IKH�I P
� l��¸l ^ H N�Ã_`Zfd P IKH Z$MrN J MrZ H3J Z�S #ªÃ] [ �awO M3w IKH Z )@l � l StO R Z H!� Z J/[ % l
	 Z�Pjw I _�_ H Z{_ p N Je[ wAZideZ [ wN¶SP IKJ SÄN J.[ wZ J N [3IK[ O`N J P�]YPjZ�S¯O J � Ç Æ � WC��wZ H Z [ wZ H Z J N H d I _`O�� IK[ O`N J
NK| [ wZ>d©N/S/Zf_NK| I�H+IKJ S/N�dDd IKJ O}|¹N�_ S¯O J/[ Z H+I M [ O J�� �aO [ w I PjO J�� _`ZaO`de^] H O [�p w I P6Ã ZfZ J M+N J PjOTS/Z H Z�S l

� � J Z IK[ N�d S/O R Z H!� Z J MrZ�PfÅ
G O H P [ _`Z [ ]YP$MrN J PjO S/Z H$[ wZsPjO J�� ]_ IKH O [�p¯I P3PjN¶MrO IK[ Z�S [ N I deN�_`Z�M+]A_�Z�d I S/Z�NK|�N J Z IK[ N�d l � wOTP

IK[ N�dÊW/S/Z J N [ Z�S¯Ã p � W�O P�d I StZaNK| [ wZ Ç � Z J S � ^YN�O J/[ P�NK| [ wZ � S/O`^YN�_`Z�P [ w IK[ ��O�_`_YÃ Z�MrN J¶[jH+I M [ Z�S
[ N I PjO J"� _�Z�^ N�O J¶[ l G N H PjO`d©^A_�O MrO [�p �$ZvS/Z J N [ Z

� � � : Ç � : J ]dÄÃYZ H NK|6^YN�O J/[ PÏO J	� # ( AJ� Ç %

& Z [ ]YP>MrN J PjO S/Z H deN H ZvMr_�N�PjZf_ p.[ wZ¸ÃYZfw IqR O`N H NK| [ wZ�O J¶[ Z ��H+IKJ S � # 8 � % �awAZ J½[ wO P>M+N J/[jH+I M [ O`N J OTP
^ Z H |¹N H deZ�S l G N Hv[ w IK[ ^] H ^YN�PjZ�W-�$Z.M3wAN�PjZ I ^ N�O J/[ � O J PjO S/Z � W [ w IK[ �$Z.M I _`_ [ wZ �,%!%�� NK| [ wZ
IK[ N�d � # IK[6[ w IK[ P [3I�� Z [ wAZaM3wN�O MrZ$NK| � O P6MrN�de^_�Z [ Zf_ p¸IKH ÃO [\H+IKH3p % W IKJ S �$Z H Z�P3M I _�Z [ wZiS/O P [3IKJ MrZ�P
O J PjOTStZ [ wZ IK[ N�d � Ã p.I | I M [ N H �

8  � 8  # � % : � 8 � È � # 8  < 8 � % O1| � :	�
8  O}| � �:	� # ( AJ�C� %

� J S/Z H�[ wO P H Z�P3M I _`O J�� W [ wZ¯O J/[ Z ��H+IKJ S � # 8 � %aw I P�O [ P�Pjd I _�_ � Zf��^ IKJ PjO�N JN� O R Z J Ã p«[ wZ�� ��u´b�W
IKJ S¼O [ OTPÏNK| [ wZ�|¹N H d

� # 8 � # � % % : �
�

� ��� +�� . � # 8 � % # ( AJ� (�%

� wAZ [ Z H d NK| N H StZ H � � W � +�� . � W OTP � O R Z J Ã p [ wZ O J PjZ H3[ O`N J P NK|¿_�N/M I _(N�^YZ H+IK[ N H P 	 :
deN J N�deO I _�# H ?� @ H � ?� @ � ��� % ��O [ wºS/O`d©Z J PjO`N J Pj]YM3w [ w IK[

� : < � E 7 < S/O`d � 	6� : < � E 7 È�� < � 7 �U# � � 	 O J/[ Z � Z H P # ( AJ��Æ %

IKJ S |¹N Ha[ wZ J N J� MrN JJ Z�M [ Z�SeO J/[ Z ��H+IKJ S � # 8 � %8O [ OTPÏZf��^_`OTMrO [ _ pP� O R Z J Ã p

� +�� . � # 8 � % : �
�
	 �	
��� �� �� 6 � � ��� � �� � ��� �
 ��� �6 # 8 � < 8 � %)� 	 # 8 � % � � ��� � � � # ( AJ�CO %

� J _ pe[ wZ �YH P [$[ Z H d.P$O Jc[ wZ�Z{��^ IKJ PjO`N J # ( l � (�% W Pj]YM3w [ w IK[

� % � + C�� # � % : <M> # � � � < � % # ( AJ��� %
Ç �



� O R Z IKJ � l��sl StO R Z H!� Z J MrZ6��wZ J©[ wZ � � � ^ N�O J¶[ P�O J �DIKH ZiMrN J/[jH+I M [ Z�S [ N�� IKH SP 8 � l�	 Z�M IKJ Pj]Ã �
[jH+I M [8[ wOTP8S/O R Z H!� Z J M+Z$Ã p Pj]Ã [jH+I M [ O J�� | H N�d � # 8 � % [ wZ�PjZ�� l��¸l StO R Z H!� Z J/[6[ Z H d.PfW [ w/]YP�N�Ã [3I O J O J��

� # 8 � % < �
��� � � ���

� + ��. � # 8 � % # ( AJ� � %

Ã] [ �$Z¸dÄ]YP [ Ã Z¯M IKH Z+|¹]A_ ��O [ w )@l � l StO R Z H!� Z J MrZ�P l � wZ [ Z H d P ��O [ w � � <M> # � � � < � % IKH Z )3l � l
MrN J/R Z H!� Z J/[ W�PjO J MrZ ��wZ J I _�_ [ wZ 8 � O J �  !� � [ wZ H N�N [ 8 � � N [ N(O J �YJ O [�p½[ wAZ MrN H3H Z�Pj^ N J S/O J��
O J¶[ Z ��H+I _ ������U � E 8 � � +�� . � P3M I _`Z I P � E � B � � �>� � � ��� l � wZ [ Z H d ��O [ w � : <M> # � � � < � %eOTP
)3l � l S/O R Z H!� Z J¶[ �awAZ J B :C	 W´PjO J MrZ [ wZ«MrN H3H Z�Pj^ N J S/O J�� O J¶[ Z ��H+I _°P3M I _`Z�P I P � E � B � l 	 Z.dÄ]YP [
O J¶[jH N¶St]YMrZ IKJ )@l � l H Z � ]_ IK[ N H W�O J N H S/Z H¯[ N ^YZ H |¹N H d [ wO P¯Pj]Ã [jH+I M [ O`N J I PePjd I _�_$S/O P [ IKJ M+Z�P3#¹O J
N H S/Z H�[ NºPj]Ã [\H+I M [�[ wZ�� l��sl S/O R Z H!� Z J M+Z�%3W)ÃA] [vJ N [sIK[ _ IKH!� Z.S/O P [3IKJ MrZ�P4#ªO J N H StZ H�[ NNG�Z{Zf^ [ wZ
)3l � l MrN J/R Z H!� Z J MrZvNK| [ wZÄN H O � O JYI _hO J¶[ Z ��H+I _ % l�m PjO`de^_`Z )3l � l H Z � ]_ IK[ N H MrN J PjO P [ P�O J Pj]Ã [\H+I M [ O J��
[ wZ � +�� � ��� . �.[ Z H d N J _ p O}| [ wZ©StOTP [3IKJ MrZ�PaÃ Z [ �$ZfZ J I _`_ [ wAZ � � � ^YN�O J/[ P>O J PjO S/Z [ wZ IK[ N�d �CIKH Z
Pjd I _�_`Z H$[ w IKJÊI � ��Z�ScS/O P [ IKJ M+Z � l 	 Z+� H O [ Z [ wAZsM@w IKH+I M [ Z H O P [ O MÏ|¹] J M [ O`N J

� � # 8 � % : ; 3 �  �
	 # � < � 8  < 8 � � % # ( AJ��� %

IKJ S3�$Z [ w¶] PaS/Z �YJ Z [ wZ�Pj]Ã [jH+I M [ O`N J N�^ Z H+IK[ O`N JÊI P

� � � : �
��� � � ���

� + ��. � È � + � � ��� . � � � � # ( A ( 	 %

	 O [ w [ wZ�PjZvStZ � J O [ O`N J PfW�O [ O P J N��&Mr_�Z IKH�[ w IK[�[ wAZsPj]Ã [\H+I M [ Z�S O J/[ Z ��H+IKJ S

� < � � � # ( A ( � %

Ã Z{w I�R Z�PfW/] J StZ H$[ wZ H Z�P3M I _`O J�� # ( l �C� %3W I P

G � < � � � KC# 8 � # � % % :  � # � � � ��� ��� � % Q � � 	 � � È�Q
� # � � � ��� � � � % Q � � 	 � � 	 # ( A ( Ç %

� wAOTP8Z J Pj] H Z�P8Ã N [ w � l��¸l IKJ S )3l � l M+N J/R Z H!� Z J MrZM�aO [ w H Z�Pj^YZ�M [$[ N [ wAZvO J/[ Z ��H+IK[ O�N J N R Z H�[ wAZ 8 � � P
O J«[ wZ IK[ N�d � W [ wZv^ N�PjO [ O`N J NK| [ wZ H N�N [98 � W [ w IK[ OTPÏNK| [ wZ IK[ N�d � Ã Z{O J�� G�Z{^ [ � ��Z�S l

� � �$N IK[ N�d StO R Z H!� Z J MrZ�PfÅ
	 Z J N�� M+N J PjOTS/Z H�[ wZiS/O R Z H!� Z J MrZ � O R Z J Ã psI deN�_�Z�Mr]_`Z$d I StZ$NK| [ �$N IK[ N�d PfW�Pj]YM@w I P [ wN�PjZ

S/Zf^O M [ Z�S½N J � � l ( #¹Ã-% l & Z [ ]YP�S/Z J N [ Z � > IKJ S � � [ wAZ�PjZ [ �$N IK[ N�d.PfW��awO M3w IKH Z¯S/O P3MrN JJ Z�M [ Z�S
��	



Pj]ÃYPjZ [ P�NK| H Z�Pj^YZ�M [ O R Zf_ p � � > � IKJ S � � � � ^ N�O J/[ P�# J N [ Z [ w IK[ �$Zvd Iqp w IqR Z � � > � �: � � � � % l�	 Z¯Pjw I _`_
M I _�_ [ wZ¸MrN�_�_`Z�M [ O`N J NK| [ wZ�PjZ [ �$NeS/O P3M+N JAJ Z�M [ Z�S IK[ N�d.P

� : � � > @ � � 	 # ( A ( � %

I 
�$�"10��2"�3 W IKJ S �$Z$M I _�_ � > IKJ S � � O [ P 5#%�&+& � 5!�#��
 5#%�3 �v%�&*��&+�C7 l�	 Z J N�� MrN J PjO S/Z H)[ wZ$Ã Z{w I�R O�N�] H
NK| [ wZ�O J/[ Z ��H+IKJ S � # 8 � % �awAZ J ÃYN [ w IK[ N�d.P IKH ZvMrN J/[jH+I M [ Z�S«PjO`d¯]A_ [3IKJ ZfN�]YPj_ p l G N H$[ w IK[ ^A] H ^YN�PjZ�W
�$ZvM@wN�PjZ IÁH N�N [98 �@1 O J PjOTStZ � > IKJ S IÁH N�N [98 � � O J PjO S/Z � � W IKJ S H Z�P3M I _�Z [ wZvS/O P [3IKJ MrZ�P8O J PjO S/Z � >IKJ S � � Ã p©[ wZ�| I M [ N H �

8  � 8  # � % : ����
���

8 �@1 È � # 8  < 8 � 1 % O}| � : � >8 � � È � # 8  < 8 � � % O}| � : � �8  N [ wZ H ��OTPjZ
# ( A (C(�%

� J S/Z H.[ wO P H Z�P3M I _�O J�� W [ wZ(O J/[ Z ��H+IKJ S � # 8 � %¯w I P I Pjd I _�_ � Zf��^ IKJ PjO�N J NK| [ wZ |¹N H d # ( l � (�% W
�awAOTM@w½OTP>P [ O�_`_ � O R Z J Ã p¼[ wZ�����u8b�WÃ] [�J N��&O J½[ Z H d.PaNK| [ wZ¸O J PjZ H3[ O`N J NK|6ÃO � _`N¶M I _)N�^ Z H+IK[ N H P� # 8 �@1 @ 8 � � %8��O [ w [ wZ¼^YN��$Z H P�NK| �?� O R Z J Ã p � : < # � � > � È � � � � % E 7 B Ç < S/O�d � � ��l(m ��I O J �$Z
S/Z J N [ ZeÃ p � + ��. �½[ wZ«MrN�Z � MrO`Z J/[ NK| [ wAZ.^YN��$Z H"� � O J # ( l � (�% W IKJ S �$Z.Pj]Ã [jH+I M [¸I _`_ [ wZ�� l��sl
S/O R Z H!� Z J/[8[ Z H d.PaPj] M3w [ w IK[

� % � + C�� : <M> # � � > � < � È � � � � < � % # ( A ( Æ %

) J | I M [ Wh^ N��$Z H MrN�] J/[ O J"� PjwAN��>P [ w IK[ |¹N H�[ wZ�PjZ¯S/O I���H+I d.P �aO [ w [ �$N IK[ N�d PfW [ wZ H Z¸OTP�N J _ p N J Z
S/O R Z H!� Z J/[>[ Z H dF�aO [ w � : � + C�� W)Ã] [ �$Z¯d Iqp S/OTP3Mr]YP3P I P=�$Zf_�_ [ wZ � Z J Z H+I _6M I PjZ4�awZ H Z [ wZ H Z
IKH ZºPjZ R Z H+I _�StO R Z H!� Z J/[¯[ Z H d.P l m ��I O J W [ wZ Pj]Ã [jH+I M [ O`N J NK| [ wZ [ Z H d �aO [ w � : � + C�� � O R Z�P
)3l � l S/O R Z H!� Z J M+O`Z�PfW IKJ S$�$Z�d¯]YP [ deN¶StO1| pc[ wAOTP�_ I P [ Pj]Ã [jH+I M [ O`N Jc[ w H N�] � w I )@l � l H Z � ]_ IK[ N H l 	 Z
� H O [ Z [ wZ�M3w IKH+I M [ Z H O P [ OTM°|¹] J M [ O`N J |¹N H´[ wZ�S/O I���H+I d � I P [ wZ [ wZ>^ H N¶St]YM [ NK| [ wZ�M3w IKH+I M [ Z H OTP [ O M
|¹] J M [ O�N J P$NK|�O [ PiMrN�de^ N J Z J¶[ P

� � # 8 � % : ��� 1 # 8 � % ��� � # 8 � % # ( A ( O %

IKJ SeS/Z �YJ Z [ wZ�Pj]Ã [jH+I M [ O`N J N�^YZ H+IK[ O�N J � � |¹N H$[ wZ�S/O I���H+I d � MrN H3H Z�Pj^ N J S/O J��>[ N [ wZ�S/O R Z H!� Z J/[
deN�_�Z�Mr]_`Z>d I StZ�NK| [ �$N IK[ N�d.P � > IKJ S � � Ã pe[ wZ¸P I d©Z�|¹N H dÄ]_ I # ( l ( 	 % I P8|¹N H N J Z IK[ N�d l�	 O [ w
[ wZ�PjZsS/Z �YJ O [ O�N J PfW [ wAZsPj]Ã [\H+I M [ Z�S¼O J¶[ Z ��H+IKJ SeÃ Zfw I�R Z�PÏ] J S/Z H$[ wZ H Z�P3M I _`O J��¯I P

� < � � � : � # � � + � � 1 � � � � � � � � . < % # ( A ( � %
��



w

P

2w

1

2

w

PP
1

��� l Æ

� wAOTP8Z J Pj] H Z�P8Ã N [ w � l��¸l IKJ S )3l � l M+N J/R Z H!� Z J MrZM�aO [ w H Z�Pj^YZ�M [$[ N [ wAZvO J/[ Z ��H+IK[ O�N J N R Z H�[ wAZ 8 � � P
O J PjOTStZ [ wZ [ �$N©MrN�de^ N J Z J¶[ P � > IKJ S � � NK| � l

� o ]d N R Z H�H N�N [ P
	 Z½w IqR ZºPjZ{Z J�[ w IK[ �$Z J ZfZ�S [ N M3wAN�N�PjZ I H N�N [ W�O l Z l I MrN J¶[jH+I M [ O`N J ^ N�O J/[ WaO J PjO S/Z [ wZ

MrN JJ Z�M [ Z�ScMrN�d©^ N J Z J/[ P�NK| [ wZvStO R Z H!� Z J/[ S/O I���H+I d.P l  N��$Z R Z H �$Z>Zf��^ Z�M [i[ w IK[$[ wZ �YJ I _ H Z�Pj]_ [
|¹N H¸[ wZ.Pj]Ã [jH+I M [ O`N J N�^ Z H+IK[ O`N J O P�O J S/Zf^YZ J S/Z J/[ NK| [ wZ«M@wN�OTMrZÄNK| H N�N [ l G N H�[ wOTP H Z I PjN J W IKJ S
O J N H S/Z H¸[ N w I�R Z I P p dedeZ [\H O MÁ|¹N H d¯]_ IK[ O�N J W;O [ O P¸Ã Z [j[ Z He[ NÀPj]d N R Z H ^ N�P3PjO�Ã_`Z H N�N [ PfW���O [ w
IKJ½I S/Z�x�] IK[ ZvMrN�Z � MrO�Z J/[ l G N H$[ wZsPjO`de^_`ZiPjO [ ] IK[ O`N J S/O P3Mr]YP3PjZ�SÄwZ H Z #9Pj]Ã [jH+I M [ O`N J NK|´Pj]^ Z H � MrO I _
S/O R Z H!� Z J M+Z�P&%3W [ wZ«PjO`de^_�Z�P [ M3wN�O MrZ.O P [ N M@wN�N�PjZ [ wZ½P I deZ9�$Z{O � w [ |¹N H©I _`_$^YN�P3PjO`Ã_`Z H N�N [ PfW I P
S/N J Z�O J � Ç Æ ��l G N H>[ wZ¯S/O I���H+I dCNK| � � l ( # I %���O [ wºN J Z IK[ N�d �CIKJ ScN J Z H N�N [ � : � W �$Z¸M I _�_
[ wZv^ I O H � � @ � 	 I �,%!%�� ��
 
�$�"10 �,"�3

� � : � � @ � 	 # ( A ( � %
IKJ S3�$Z I P3PjO ��J.[ NeZ I M3w H N�N [ O J��©I �$ZfO � w [

� # � � % : �� � � # ( A ( � %
o O`deO�_ IKH _ p W [ wZ½S/O I���H+I d ��O [ w [ �$N IK[ N�d P � > IKJ S � � IKJ S [ �$N H N�N [ P � > IKJ S � � OTPÄM I _`_`Z�S I
H N�N [ Z�S«StO I���H+I d �aO [ w [ �$N©MrN�de^YN J Z J/[ P

� � : � � � > @ � > 	 @ � � � @ � � 	�� : � � > � 1 @ � � � � 	 # ( AnÆ�	 %

�aO [ w �$ZfO � w [
� # � � % : �� � > � � � � � # ( AnÆ� %

� wAZ�PjZ H N�N [ Z�S½StO I���H+I d.P IKH ZvS/Zf^O M [ Z�ScN J ��� l Æ
	 O [ w [ wZ�PjZ J N [ IK[ O�N J PfWPjO J MrZ8�$Z�w I�R Z�Ã p S/Z �YJ O [ O�N J�� A A�?&% � � # � � % : � # ( AnÆ Ç %

� Ç



��� l O

�$Z.M IKJ H Zf^_ I MrZ©O J # ( l ( Ç % IKJ S2# ( l ( � % [ wZ.Pj]Ã [jH+I M [ O`N J N�^YZ H+IK[ N H � � W ��wOTM@w S/Zf^ Z J SP�O J | I M [
Zf��^_`O M+O [ _ p N Jc[ wZ H N�N [ O J�� �vW/Ã p

� � � �� A A�?&% � � # � � % � ��� # ( AnÆC� %

�+� �+��� ��� � 
�$������60 ��& 5��q7a"�& 
 7��  
�$�� ���60 ��& 5��q7 0 �C)+�4��� "�3�� ����% � �6)+�=�v& 
;%���
 ���g�
	 Z�M IKJ MrN J P [jH ]YM [´J N�� I � Z J Z H+I _ H Z J N H d I _`O�� IK[ O�N J N�^YZ H+IK[ O�N J �awO M3w.d I G�Z�P�^YZ H3[ ] H Ã IK[ O�N J

[ wZfN H3p��YJ O [ Z l8m P�O J P [3IKJ S IKH S _�N/M I _ � Zf_TS [ wZfN H O�Z�PfW [ wZ H Z J N H d I _`O�� IK[ O�N J ^ H N/MrZ�St] H Z�O PaS/Z �YJ Z�S
Ã p.IKJ O [ Z H+IK[ O R Z�^ H N/M+Z�S/] H Z l

G O H P [ �$ZvPj]Ã [\H+I M [8[ wZ�S/O R Z H!� Z J/[ StO I���H+I d.P �awO M3w I ^^ Z IKHaIK[$[ wZ �YH P [ N H S/Z H O J ^YZ H3[ ] H Ã IK�
[ O�N JÄ[ wZfN H3p l � wZ�PjZ IKH Z [ wZaStO I���H+I d.P-��wO M3w�|¹N H d �r� _`N�N�^©MrN JJ Z�M [ Z�S�d©N�_`Z�Mr]_�Z�PfW I P�S/Zf^O M [ Z�S�N J
� � l O l
	 ZvPj]Ã [jH+I M [6[ wAZ�PjZ �r� _`N�N�^.Pj]^ Z H � MrO I _ S/O R Z H!� Z J MrZ�P6Ã peI ^^_ p O J��v[ wZvPj]AÃ [\H+I M [ O�N J N�^ Z H+IK�
[ O�N J � � [ N I _`_ | I d©O`_`O�Z�P�� + > . NK|�S/O P��jN�O J¶[��r� _�N�N�^ÊStO R Z H!� Z J/[ S/O I���H+I d.P�� + > . : � � > @ A�A�A @ �

<
	 l�	 Z

]YPjZ [ wAZ J N [3IK[ O�N J P�NK| � Ç Æ � IKJ S½M I _`_ [ �$N.S/O I���H+I d.P 
�$�7���%�$�&+� O}| I _�_ [ wZfO H M+N JAJ Z�M [ Z�S½MrN�d©^ N J Z J/[ P
# IK[ N�d.P&% IKH Z�d¯] [ ] I _`_ p S/OTP��jN�O J/[ l

	 Z«M IKJ ^ Z H |¹N H d [ wZ�PjZ½Pj]Ã [jH+I M [ O`N J P�Ã p»I ^^_ p O J��½[ N [ wAZ«O J/[ Z ��H+IKJ S �([ wZ«Pj]Ã [\H+I M [ O�N J
N�^ Z H+IK[ O`N J

� + > . : � È �
� � 1�� ;

� �� � 1�� # < � � % � # ( AnÆ (�%

	 Z J N [ Z [ w IK[ �aO [ w¿N�] H S/Z �YJ O [ O�N J # ( l ( 	 %�NK| [ wAZ.N�^YZ H+IK[ N H P � � W [ wZ p MrN�ded¯] [ ZÄ|¹N H S/OTP��jN�O J/[
S/O I���H+I d.P � > IKJ S � � l � wO P.Pj]Ã [\H+I M [ O�N J O P.Pj] � MrO�Z J/[¯[ N¿d I G�Zc^ Z H3[ ] H Ã IK[ O`N J [ wZfN H3p � l��sl
�YJ O [ Z IK[��YH P [ N H S/Z H # �$Z©S/N J N [8� O R Z [ wAZ¯^ H N�NK| IK[�[ wOTP�P [3I�� Z�% l ) [ OTP�PjO`de^_`Z [ N½PjZfZ [ w IK[�[ wO P
Pj]Ã [jH+I M [ O`N J N�^ Z H+IK[ O`N J � + > . I deN�] J/[ P [ N I SS MrN�] J/[ Z H3[ Z H d.P QiA + > . [ N [ wZÄÃ IKH Z  I deO�_ [ N J O IKJ
A W^ H N�^ N H3[ O�N JYI _ [ N [ wZ�O J PjZ H3[ O�N J NK| [ wZ�N�^YZ H+IK[ N H P � W-# H ?� % � IKJ S � l

	 Z J N�� � IKJ/[>[ NºPj]Ã [\H+I M [ Pj]^ Z H � MrO I _
� � StO R Z H!� Z J MrZ�PM�awO M3w I ^^ Z IKHvIK[ PjZ�MrN J S N H S/Z H W
N J MrZ �r� _`N�N�^½S/O R Z H!� Z J M+Z�PÏw I�R Z�ÃYZfZ J Pj]Ã [jH+I M [ Z�ShW/O l Z l |¹N H>[ wAZ [ wZfN H3p S/Z �YJ Z�S¼Ã p©[ wZ  I deO�_ [ N �
J O IKJ\A È QiA + > . l�	 Z [ w/]YP8w IqR Z [ NePj]Ã [jH+I M [ Ç � _�N�N�^YP$S/O R Z H!� Z J/[ StO I���H+I d.PfWC��wOTM@w IKH Z�S/Zf^O M [ Z�S

�C�



��� l �

N J���� l � #�PjN�deZ¯S/O I���H+I d.PfWYPjO`d©O`_ IKHa[ N [ wZ [ wO H S½S/O I���H+I d NK| ��� l O W IKH Z¸O J | I M [�J N [ S/O R Z H!� Z J/[
IKJ S IKH ZvN�deO [\[ Z�Sc|¹N H PjO`de^_�O MrO [·p % l � wZ�PjZ¯Pj]Ã [jH+I M [ O`N J P IKH Z¸^ Z H |¹N H deZ�ScÃ p O J Mr_�]YStO J�� O J # ( l Æ (�%
| I deO�_`O`Z�PÏNK|�S/O P��jN�O J¶[v�r� N H3� Ç � _�N�N�^.S/O R Z H!� Z J/[ StO I���H+I d.P l

X8] [ �$Z$w I�R Z I _ PjN [ NvPj]Ã [jH+I M [�[ wZ J Z�� �r� _`N�N�^©StO R Z H!� Z J/[ StO I���H+I d.P-��wO M3w I ^A^YZ IKH ÃYZ�M I ]YPjZ
NK| [ wZ I SStO [ O�N J I _ [ Z H d Q1A + > . l � wZ�PjZaS/O I���H+I d.P IKH ZiStZ{^AOTM [ Z�SÄN J�� � l � W IKJ S¯MrN J/[ I O J O J PjZ H3[ O`N J P
NK| [ wZ N�^ Z H+IK[ N H P � W # H ?� % � IKJ S � W [ O`deZ�P [ wZ»M+N H3H Z�Pj^ N J S/O J�� �r� _`N�N�^&MrN�] J/[ Z H3[ Z H d PfW �awO M3w
IKH Z I P3PjN/MrO IK[ Z�S ��O [ w �r� _`N�N�^ÀStO R Z H!� Z J/[ S/O I���H+I d P l Y b���^ IKJ S/O J"� � [ wAZ�PjZ.MrN J/[\H+I M [ O�N J P>O J/[ N [ wZ
MrN H3H Z�Pj^YN J StO J�� S/O I���H+I d PfW �$ZºM IKJ?H Z�� H O [ Z [ wAZ I SS/O [ O�N JYI _>Pj]Ã [jH+I M [ O`N J PÄO J�[ Z H d.PÄNK| Ç � _`N�N�^
S/O R Z H!� Z J/[ S/O I���H+I d P$MrN J/[3I O J O J��«�r� _`N�N�^½S/O R Z H!� Z J/[ Pj]AÃ � S/O I���H+I d.PfW I PaStZ{^AOTM [ Z�ScN J�� � l � l

� wAZÊMrN H3H Z�Pj^YN J S/O J"� Pj]Ã [jH+I M [ O`N J P¯M IKJ Ã ZN� H O [\[ Z J?I P¯^ H N¶S/]YM [ PÄNK| � � N�^ Z H+IK[ N H PfW I PÄO J
# ( l Æ (�%3W/|¹N H¯�r��IKJ S � Ç � _�N�N�^«S/O R Z H!� Z J/[ S/O I���H+I d.PfW�Ã] [�J N�� PjN�deZ �r� _�N�N�^ÊS/O I���H+I d.P8d I�p Ã Z Y M+N JA�
[3I O J Z�S ��O J/[ N Ç � _`N�N�^«StO I���H+I d.P.# [ wAZv^ H Z�MrO PjZiMrN J MrZf^ [ NK|�O J Mr_�] PjO�N J |¹N H S/O I���H+I d.P�OTP � O R Z J O J � Ç Æ �
IKJ S+��O�_`_�Ã Z H Z�M I _`_�Z�S�Ã Z{_`N��8% l � J Z [ w/]YP�P [3IKH3[ P [ NvPjZfZ [ wAZ I ^^YZ IKH+IKJ MrZ6NK| YjJ Z�P [ Z�S �>Pj]Ã [jH+I M [ O`N J P l

� wAOTP$Pj]Ã [\H+I M [ O�N J ^ H N¶MrZ�S/] H ZvM IKJ ÃYZ�O [ Z H+IK[ Z�S [ N �K� _`N�N�^YPfW�Z [ M A�A�A ) [ ^ H N¶S/] M+Z�P IÁH Z J N H d I _ �
O�� IK[ O`N J N�^YZ H+IK[ O�N J W [ w IK[ O P�Z{��^ H Z�P3PjZ�S I P I Pj]d NK|�Pj]Ã [jH+I M [ O`N J N�^YZ H+IK[ O�N J P�N R Z HsI _`_8^YN�P3PjO`Ã_`Z
| I deO�_`O`Z�P�NK| YjJ Z�P [ Z�S �¼S/O R Z H!� Z J/[ S/O I���H+I d.PfW [ w IK[ �$Z¯Pjw I _�_6M I _`_ Y |¹N H Z�P [ P��/W O J IKJYI _�N ��p �aO [ w [ wZ
�$Zf_�_ G J N�� J �O`d©deZ H d IKJJ�� P�|¹N H Z�P [ PÄNK| H Z J N H d I _�O�� IK[ O`N J»[ wZfN H3p l 	 Z J N�� � O R Z [ wZ � Z J Z H+I _
|¹N H d¯]A_ I |¹N H�[ wZ H Z J N H d I _�O�� IK[ O`N J N�^YZ H+IK[ O�N J l

�+�������9��&+%���34"�� $��!"���$�%�&f$�& �#����3s7 % � ��%��q� 7��67a% � 
�$������60 ��&+� 
�$�"10��,"�3s7 0
) J.[ wZ I Ã N R Z�P G�Z [ M@w p S/OTP3Mr]YP3PjO`N J W��$Z I _TPjN¸w I�R Z J N [´[3I G�Z J O J/[ N I MfMrN�] J/[´[ wZ�| I M [$[ w IK[$[ wZ

Pj]Ã [jH+I M [ O`N J N�^ Z H+IK[ N H P � IKH Z¸^ H N�^ Z H _ p StZ � J Z�ScÃ p # ( l � (�%$|¹N H>H N�N [ Z�S S/O I���H+I d P � � W IKJ S [ wO P
O J¶[jH N¶St]YMrZ�P>PjN�deZ©Pj]AÃ [ _`Z [ O`Z�PM�awAZ J �$Z¯O [ Z H+IK[ Z [ wZ©Pj]AÃ [\H+I M [ O�N J P l � N«StZ I _ �aO [ w [ wO P�^ H N�Ã_`Z{d½W
_`Z [ ]YP H Z�M I _`_)PjN�d©Z�S/Z �YJ O [ O`N J P8NK| � Ç Æ �9l
� m S/O I���H+I d � OTP I | I d©O`_ p � � > @ � � @ A A�A 	 NK|8#ª^YN�P3PjO`Ã_ p PjZ R Z H+I _ %aS/O P��jN�O J/[ Pj]ÃYPjZ [ P �  NK|°Z J S �

^ N�O J/[ PfW¶M I _`_�Z�S [ wZ¸MrN JJ Z�M [ Z�S½MrN�de^YN J Z J/[ P8NK| [ wZ�S/O I���H+I d l

� (



��� l �

� m S/O I���H+I d � > OTP $�& 5�� � 
 ��
 O J?I StO I���H+I d � � O}|�Z R Z H3p MrN JJ Z�M [ Z�S�M+N�de^ N J Z J/[ NK| � > OTP
O J Mr_�]YStZ�SÄO JÊI MrN JJ Z�M [ Z�ScM+N�de^ N J Z J/[ NK| � � # J N [$J Z�M+Z�P3P IKH O`_ pÄ[ wAZvP I deZ�% l � wO P8OTP$S/Z J N [ Z�S
� >�� � � l

� & Z [ ]YP8M+N J PjOTS/Z H8[ �$N H N�N [ Z�S¼S/O I���H+I d.P � > � 1 IKJ S � � � � Pj] M3w [ w IK[ � >�� � � l � wZ H N�N [ O J�� P
� > IKJ S � � IKH Z¸P I OTS [ N.Ã Z 5#%�3 �v"���$6 ���� O1| [ wZ H N�N [ NK|´Z R Z H3p MrN JJ Z�M [ Z�S(M+N�de^ N J Z J/[ NK| � �
O P$ZfO [ wZ H�IÄH N�N [ NK| I MrN JJ Z�M [ Z�S½M+N�de^ N J Z J/[ NK| � > WN HaJ N [ O J½IKJ¶p M+N JAJ Z�M [ Z�S½MrN�d©^ N J Z J/[
NK| � > l � wO P$O PaS/Z J N [ Z�S � > �@1 � � � � � l

� � wAZaO J¶[ Z H PjZ�M [ O`N J � >�� � � NK| [ �$N¯StO I���H+I d.P � > IKJ S � � O P [ wZ>d I ��O�d I _S/O I���H+I dDO J M+_`]YS/Z�S
O J � > IKJ S � � #¹O l Z l Pj]YM3w [ w IK[ �

�
� > IKJ S � �

� � 
 �
�
� > � � � % l

� o O`deO�_ IKH _ p W [ wZº] J O�N J � >�� � � NK| [ �$N StO I���H+I d.P � > IKJ S � � OTP [ wZ(deO J O`d I _iS/O I���H+I d
MrN J/[ I O J O J�� � > IKJ S � � #ªO l Z l Pj] M3w [ w IK[�� >�� � IKJ S � ��� � 
 � >�� � ��� � % l

��Æ



� m ��%��q�q7�� � O P I MrN�_`_�Z�M [ O`N J NK|´S/O I���H+I d.PaPj]YM@w [ w IK[ Z R Z H3p ^ I O H # � > @ � � %$NK|´Zf_�ZfdeZ J¶[ P$NK|��
IKH Z�ZfO [ wZ H S/OTP��jN�O J/[ # � > � � � : � %´N H O J Mr_`]YS/Z�S # � >�� � � N H�� � � � > % l � wZ�Zfde^ [�p PjZ [ �
O PaMrN J PjO S/Z H Z�S I P I |¹N H Z�P [ l

� m 5#%�3 �v"���$6 �� -;�,%!%��#��
 ��%��q� 7�� ��� O P I MrN�_�_`Z�M [ O`N J NK| H N�N [ Z�S½S/O I���H+I d P$Pj] M3w [ w IK[a[ wZ¯MrN H3H Z �
Pj^ N J S/O J�� S/O I���H+I d P�|¹N H d I |¹N H Z�P [aIKJ S [ wZ H N�N [ O J�� P IKH Z I _`_)dÄ] [ ] I _�_ p MrN�de^ IK[ O�ÃA_�Z #ªO}| [ wZ
S/O I���H+I d.P IKH ZvStOTP��jN�O J/[$[ wZ H N�N [ O J�� P IKH Z�Ã p S/Z �YJ O [ O�N J MrN�de^ IK[ O�ÃA_�Z�% l

� � N IKJ¶p M+N�de^ IK[ O`Ã_ p¼H N�N [ Z�SÊ|¹N H Z�P [ ���K�$Z I P3PjN/MrO IK[ Z I � ��$ 0V)v� ��"v5!��%�� � # ��� % WhS/Z �YJ Z�S I P
[ wZ«^ H N¶S/]YM [ N R Z H©I _`_ H N�N [ P��  NK| [ wAZ½O J/R Z H PjZeNK| [ wZ J ]d¯Ã Z H NK|�^ N�O J¶[ P¸O J¿[ wZ � "��60 �q7��
5#%�&+&*� 5 � ��
�5#%�3 �v%�&*��&+� �  NK| [ wZ¸S/O I���H+I d.P�NK| � ��wO M3wcw I P �  I P$O [ P H N�N [ l

� # ��� % : ;
� �

�� �  � # ( AnÆ�Æ %

) [ OTP�Pj]YM3w [ w IK[ N J Z�w I PÏO J ^ IKH3[ OTMr]_ IKH�
� ��� � � ��	 �� �� ������	
�	�����

� # ��� % : � # ( AnÆCO %

	 O [ w [ wZ�PjZ J N [3IK[ O`N J PfW �$Z�Pjw I _�_hS/Z �YJ Z I�H Z J N H d I _`O�� IK[ O`N J N�^ Z H+IK[ N H � �awAOTM@w � Z J Z H+I _�O��fZ�P
# ( l Æ (�% IKJ S½O P>Zf��^ H Z�P3PjZ�S½PjO�de^_ p½I P I Pj]d N R Z H�I _`_.#�MrN�de^ IK[ O�ÃA_ pcH N�N [ Z�S�% ��%��q�q7��C7/% � 
�$������C0 ��&+�

�$�"10��,"�3s7 W$O l Z l NK| # H N�N [ Z�S�%vS/O I���H+I d.P8��wOTM@w)W [ N � Z [ wZ H �aO [ w [ wZ«S/O`^YN�_`Z9�awO M3w$�jN�O J¿[ wAZ«Z J S
^ N�O J/[ P.O J [ wZ R�IKH O`N�]YP«MrN JJ Z�M [ Z�S MrN�de^ N J Z J¶[ PfWÏ|¹N H d I S/O R Z H!� Z J/[ d©N�_`Z�Mr]_�Z Pj]YM3w I P [ wN�PjZ
S/Zf^O M [ Z�S¼N J � � l Æ l

� wAZ½_ I P [ Pj]Ã [ _�Z½^ N�O J/[ O J [ wO P.MrN J P [jH ]YM [ O`N J O P [ N¿S/Z �YJ Z [ wZ½^ H N¶St]YM [ NK|¯Pj]Ã [jH+I M [ O`N J P
N�^ Z H+IK[ N H P � � 1 IKJ S � � � |¹N H�[ �$NÊStO I���H+I d.P>Pj]YM3w [ w IK[�� > � � � l 	 Z¯N�deO [ |¹N H PjO`de^_`OTMrO [�p«[ wZ
H N�N [ O J�� P � > IKJ S � � W�Ã] [ �$Zaw IqR Z [ N H ZfdeZfd¯Ã Z H�[ w IK[ �$Z I P3Pj]deZ [ w IK[8[ wZ�PjZ H N�N [ O J��vIKH Z [3I G�Z J
O J¶[ N I M{MrN�] J/[ W IKJ S [ w IK[$[ wZ p©IKH Z�MrN�de^ IK[ O`Ã_`Z$|¹N H8J Z�P [ Z�S.StO I���H+I d.P l � wZ�Pj]Ã [jH+I M [ O`N J N�^ Z H+IK[ N H
|¹N HiI PjO J�� _`Z�StO I���H+I d � O PaStZ � J Z�SeÃ p # ( l ��� % IKJ S # ( l ( 	 %3WO l Z l Ã p

� � � : �
��� � � ���

� + ��.� � È � + � � ��� .� � � � � # ( AnÆ�� %

�aO [ w � +�� .� ��[ wZ [ Z H dDNK|)S/Z ��H ZfZ �¼NK| [ wZ�Zf��^ IKJ PjO`N J NK| � �aO [ w H Z�Pj^YZ�M [8[ N [ wAZ�# H N�N [ Z�S %�S/O I���H+I d
� l � wAZ�_ I P [$[ Z H d PjO J�� _`Z�P8N�] [$[ wAZ Y d IKH!� O JYI _ � [ Z H d½W��aO [ w½S/Z ��H ZfZ

� + C�� : < > �
� ��� ������� �����
� � � �

# � �  � < � %

: < > #��CNK|�^ N�O J/[ P$O J � < � NK|�MrN�de^ N J Z J¶[ P8NK| � %
# ( AnÆ � %

�CO



IKJ S � � O P [ wZ¸M3w IKH+I M [ Z H O P [ OTMÏ|¹] J M [ O�N J

� � : ;
� ��� ������� �����
� � � �

� � � # ( AnÆ�� %

�awAOTM@w½Z J |¹N H M+Z [ wZeM+N J P [\H+I O J/[$[ w IK[�[ wZ [ Z H d �aO [ w S/Z ��H ZfZ � + C�� OTP>Pj]Ã [\H+I M [ Z�S N J _ p O}| I _`_ [ wZ
S/O P [ IKJ M+Z�P=�aO [ wAO J Z I M3w»MrN JJ Z�M [ Z�S»MrN�de^ N J Z J¶[ NK| � IKH Z.Pjd I _`_�Z H�[ w IKJ [ wAZ )@l � l Mr] [j� N�0 � # I P
O J¶[jH N¶St]YMrZ�SÁO J # ( l ��� % % l ) | �$Z J N��?MrN J PjO S/Z H6[ �$N¸S/O P [ O J M [ S/O I���H+I d.P � IKJ S � O O J.I |¹N H Z�P [ W [ wZ H Z
IKH Z [ �$NeM I PjZ�PfÅ

� � IKJ S � O IKH ZiStOTP��jN�O J/[ # � � � O : � % l�) J©[ w IK[ M I PjZ#W [ wZ>N�^YZ H+IK[ N H P � � IKJ S � � , W I P8S/Z �YJ Z�S
Ã p # ( l Æ�� % W MrN�d©dÄ] [ Z�P IKJ S [ wZfO H>I M [ O`N J N J � O P � O R Z J Ã p

� � � � , � : � � , � � � : �
��� � � ���

�
� , � � ,� ���

� + ��. � O +�� , . �

È �
� , � � ,� ���

� + � � ��� . � O + � , . � � � � È �
� � � � ���

� + ��. � O + � ,� ��� . � � � � ,
È � + � � ��� . � O + � ,� ��� . � � � � � � ,

# ( AJO�	 %

� � IKJ S � O IKH Z J Z�P [ Z�S l & Z [ ] P I P3Pj]deZ [ w IK[ � O P�O J Mr_`]YS/Z�S½O J � O # � �
� O % l � wAZ J [ �$N

N�^ Z H+IK[ N H P � +�� . IKJ S � O + � , . �awAOTM@wº^O M!G [ wZ [ Z H d.P�NK|ÏS/Z ��H ZfZ �K��wZ J Z{��^ IKJ S/O J�� � IKJ S
[ wZ [ Z H d ��O [ w S/Z ��H ZfZ � O �awAZ J Z{��^ IKJ S/O J��	� O M+N�dedÄ] [ Z [ N�N?# [ wO P�OTP I MrN J PjZ�x�]Z J MrZeNK|
[ wZ � ��u´b % l � wAZaN J _ p S/O � Mr]_ [ ^YN�O J/[ O P [ N¯StZ�MrO S/Z>wN�� [ wZ�S/O�_ IK[ O�N J NK| � �aO`_�_ I M [ N J.[ wZ
)3l � l M+] [\� N�0 � � , l ) [a[ ] H3J PÏN�] [a[ w IK[a[ wZ H Z IKH ZvStO10hZ H Z J/[ ^ N�P3PjO�ÃA_�Z�M3wAN�OTMrZ�PfW��awO M3w H Z�Pj]_ [ O J
S/O 0VZ H Z J/[�H Z J N H d I _�O�� IK[ O`N J ^ H N¶MrZ�S/] H Z�PfW-�awAOTM@w IKH ZeZ�x�] I _�_ p MrN J PjO P [ Z J/[ l 	 ZcPjw I _�_8M3wN�N�PjZ
[ wZ¯deN�P [ PjO`de^_�Z�Å=�$Z©P [3IK[ Z [ w IK[v[ wZÄN�^YZ H+IK[ N H P � +�� . # �awO M3w Zf� [jH+I M [v[ wZewN�deN � Z J ZfN�]YP
^ IKH3[ P$NK| [ wZvO J/[ Z ��H+IKJ S % I M [ N J½[ wAZvO J/[ Z ��H+IKJ SP � Ã] [ StN J N [iI M [ N J½[ wZ )3l � l M+] [\� N�0)P � l
� wAOTP�deZ IKJ P>Pj^YZ�MrO � M I _`_ p«[ w IK[ O}| � �

� O W [ wAZ [ �$NeN�^ Z H+IK[ N H P � � IKJ S � � , P [ O�_`_6MrN�d©dÄ] [ Z
IKJ S [ wZfO H$I M [ O`N J P�N J.[ wAZiO J/[ Z ��H+IKJ S � OTP 7���$�� �v0�$�����&� !- # ( l O�	 % l & Z [ ]YP J N [ Z [ w IK[ O1| �$Z>w I S
O [ Z H+IK[ Z�S¼P [\H O M [ N � PjZ J Pj] [ wAZvPj]Ã [jH+I M [ O`N J ^ H N/M+Z�S/] H Z [ w IK[ �$Z�w IqR Z�S/OTP3Mr]YP3PjZ�S IK[v�r� _�N�N�^ IKJ S
Ç � _�N�N�^ N H S/Z H PfW �$Z9�$N�]_ S(w I�R ZeN�Ã [3I O J Z�S I Pj_�O � w [ _ p StO10hZ H Z J/[ StZ � J O [ O`N J W �awO M3w O P�deN H Z
MrN�de^_�O M IK[ Z�S [ New IKJ S/_`Z l

� wAOTP�^ H Z�P3M H O�^ [ O`N J Z{� [ Z J SAP [\H O R O I _�_ p¯[ N [ wZ>^ H N¶S/] M [ NK| [ wZ � � N�^YZ H+IK[ N H P�|¹N H$IKJ.IKH ÃO [jH+IKH3p
J ]d¯Ã Z H NK|iS/O I���H+I d.P � ��O [ wO J»I$� O R Z J |¹N H Z�P [ l 	 O [ w [ wO P¸S/Z �YJ O [ O`N J W-�$Z.M IKJ»J N�� � O R Z [ wZ
� Z J Z H+I _;|¹N H d |¹N H�[ wAZ©Pj]Ã [jH+I M [ O`N J N�^ Z H+IK[ N H � W
�awAOTM@w I M [ P�N Jº[ wZ¯O J/[ Z ��H+IKJ S � #ªNK| [ wZÁ|¹N H d
# ( l ��	 % IKJ S # ( l �� % %8NK| [ wZ�O J/[ Z ��H+I _TP8N R Z H O J/[ Z H3J I _Y^ N�PjO [ O`N J Pj^ I MrZ l

���



� ��� � `� �� ���
� wAZ¯Pj]Ã [jH+I M [ O`N J N�^YZ H+IK[ N H � O P � O R Z J Ã pc[ wAZ¯Pj]d N R Z HvI _`_�^ N�P3PjO`Ã_�Z¸MrN�de^ IK[ O`Ã_ p.H N�N [ Z�S

|¹N H Z�P [ P ���»d I S/Z�NK|´S/O I���H+I d.P � )v$65�) 5#%����q�q7 �v%�& 
 � %!� ��� � 
�$������60 ��&+�95#%�&+&*� 5 � ��
;34%�� � 5!�����q7
� : �

� �
� # � � % ;

� �� �
# < � � % # ( AJO� %

& Z [ ]YP¸P [jH Z�P3P [ w IK[ O J # ( l O� % [ wZ.Zfde^ [�p |¹N H Z�P [ � # ��O [ w J NºZf_�ZfdeZ J/[ P&%>OTP�O J Mr_`]YS/Z�ShW IKJ S
MrN J/[\H O`Ã] [ Z�P8Ã pe[ wZ�OTS/Z J/[ O [�p N�^ Z H+IK[ N H

� # � % ;
� ��

# < � � % % : � # ( AJO Ç %

�awAOTM@wÊS/N�Z�P J N [ M@w IKJ�� Z [ wZ�O J/[ Z ��H+IKJ S � l

	 ZvM IKJ½J N�� P [3IK[ Z [ wZ�d I O J«H Z�Pj]_ [ Å
����� � � � �
# � % � wAZ H Z J N H d I _�O��fZ�SÄd IKJ O}|¹N�_TS¼O J¶[ Z ��H+I _

F � �;� U > E < 8 � � � # 8 � % # ( AJOC� %

�aO [ w [ wZ�O J/[ Z ��H+IKJ S � # 8  %°S/Z �YJ Z�S¼Ã p # ( l �� % WAOTP � l��¸l � J O [ Z>|¹N H B : 	 l
# Ç % o O`deO�_ IKH _ p W [ wZ H Z J N H d I _�O��fZ�SÄd IKJ O}|¹N�_TS¼O J¶[ Z ��H+I _

0 + � .
� � % 
	 : F � �;� U > E < 8 � � � � A #(# # 8 � % @ # ( AJO (�%

�aO [ w [ wZ�O J/[ Z ��H+IKJ S � � A #(# # 8  %$S/Z �YJ Z�S¼Ã p # ( l ��	 %3WO P�� l��¸l IKJ S )3l � �YJ O [ Z�|¹N H B : 	 l
# � % # ( l O (�%vS/Z �YJ Z�P�O J ^YZ H3[ ] H Ã IK[ O�N J [ wZfN H3p([ wZ H Z J N H d I _`O��{Z�S(Zf��^ Z�M [3IK[ O�N J¿R�I _`]Z.NK| [ wZ.N�Ã �

PjZ H3R�I Ã_`Z 0 # � O R Z J Ã p # Ç/l O % %3WÃ p

� 0 � � : ��� U � # < M	� B Ç % �	�
 0 + � .
� � %  	 # ( AJO�Æ %

M	� O PewZ H Z [ wZ # J Z��8% H Z J N H d I _`O��{Z�S MrN�]^_`O J�� M+N J P [ IKJ/[ l � wZ H Z J N H d I _`O�� IK[ O�N J ^ H N¶MrZ �
S/] H Z�S/Z �YJ Z�S¼Ã pe[ wZ � Pj]Ã [jH+I M [ O`N J N�^ Z H+IK[ N H>I d©N�] J¶[ P [ N I SAS [ N [ wZ�Ã IKH Z  I deO�_ [ N J O IKJ

� �



A B G�DXE?MrN�] J/[ Z H3[ Z H d P�^ H N�^ N H3[ O`N JYI _ [ N¸d¯]_ [ O � _�N/M I _N�^YZ H+IK[ N H P �>W��aO [ wcM+N�Z � MrO`Z J¶[ S/Z �YJ Z�S
O J ^ Z H3[ ] H Ã IK[ O`N Je[ wAZ{N H3peIKJ S.MrN J/[ I O J O J�� � l��¸l StO R Z H!� Z J MrZ�P6#ªO l Z l ^ N�_�Z�P8O Jº� B B!%6NK| [ wZ�|¹N H d

� A B G D�E : �
�

��� # M	� @ B!% F ��� � F � # ( AJOCO %

� wAZ>|¹N H Z�P [ P [\H ]YM [ ] H Z>NK| [ wZ � Pj]Ã [jH+I M [ O`N J N�^YZ H+IK[ N HaIKJ S [ wZ � ��u´b¿Z J Pj] H Z�P8^ N�O J/[ # � % W
O l Z l [ wAZ¸| I M [�[ w IK[�H Z J N H d I _�O�� IK[ O`N J½I d©N�] J¶[ P [ N I SS d¯]_ [ O`_`N¶M I _�MrN�] J/[ Z H3[ Z H d.P [ N [ wZ  I d©O`_ �
[ N J O IKJ l � wO P�Z J Pj] H Z�P [ w IK[>[ wZ¯deN¶StZ{_;NK|ÏPjZf_}| ��I�R N�O S/O J��¯[ Z [ wZ H Z�S½d IKJ O}|¹N�_ SP$O P>^ Z H3[ ] H Ã IK[ O R Z{_ p
H Z J N H d I _�O�� I Ã_`ZaO J«[ wZ�]YPj] I _hPjZ J PjZ l

) J.[ wZ H Z�P [ NK| [ wAOTP�PjZ�M [ O�N J �$Z � O R Z [ wAZ�N�] [ _�O J Z>NK| [ wZ�^ H N�NK|)NK|)^YN�O J/[ PM# � % IKJ SN# Ç %3W/O l Z l NK|
[ wZ � J O [ Z J Z�P3P8NK| [ wZ H Z J N H d I _�O��fZ�S [ wZfN H3p l

�+��� ��� �,%!% �4% � � ��� � 5#%�&	�����60 ��& 5��
 �+ !���,"v5!��$�%�& $�& �#����3s7�% ��&*� 7��67

G O H P [ �$Z$Pjw I _`_ � H O [ Z [ wZaPj]AÃ [\H+I M [ O�N J N�^ Z H+IK[ O`N J � O J¸[ Z H d.P)NK| I _�_/^ N�P3PjO�Ã_`Z$S/O I���H+I d.PfWfO H3H Z �
Pj^ Z�M [ O R Z [ N [ wZ�| I M [$[ w IK[$[ wZ p MrN H3H Z�Pj^ N J SÁN H$J N [´[ N¯MrN JJ Z�M [ Z�S¼N H dÄ]_ [ O MrN JJ Z�M [ Z�SÄdeN�_�Z�Mr]_`Z�P
N H�J N [ W IKJ S [ w IK[v[ wZ�PjZedeN�_�Z�Mr]_`Z�P IKH Z � l��¸l S/O R Z H!� Z J/[ N H�J N [ l G N H�[ w IK[ ^] H ^ N�PjZ�W-�$Z H Z�M I _`_
[ wZsMrN J MrZf^ [ NK| & �q7�� I _ H Z I S p O J/[\H N/S/]YMrZ�SeO J � Ç Æ � W IKJ S | I d©O`_`O IKH O J ^ Z H3[ ] H Ã IK[ O R Zvxy] IKJ/[ ]d � Zf_TS
[ wZfN H3p l
� m &*�q7���� O P I |¹N H Z�P [ ��O [ w J N�S/O P��jN�O J¶[ Zf_�ZfdeZ J¶[ P l ) J N [ wAZ H �$N H SPfWqO [ OTP I | I deO`_ p NK|O J M+_`]YS/Z�S

S/O I���H+I d.P
� : � � >�� � ��� ����� � � � 	 # ( AJO�� %

m ��I O J W [ wZ�Zfde^ [�p PjZ [ � O PaMrN J PjO S/Z H Z�S I P [ wZ J Z�P [ �aO [ w J N¯Zf_�ZfdeZ J/[ P l
� o O`deO�_ IKH _ p W I 5#%�3 �v"���$6 �� -;�,%!%��#��
 &*� 7���� � O P I M+N�de^ IK[ O`Ã_ p¼H N�N [ Z�S¼|¹N H Z�P [ �aO [ w J N.S/OTP��jN�O J/[

Zf_�ZfdeZ J/[ PfW IKJ S3�$Z I P3PjN¶MrO IK[ Z [ NeO [iI �$Z{O � w [ | I M [ N H � # � � %°S/Z �YJ Z�S¼Ã p # ( l Æ�Æ % l
� G O JYI _`_ p W [ wAZ H Z>O P I #ª^] H Zf_ pÄ[ Z�M@w J O M I _ %�Pj]Ã [ _`Z [�p¯I P3PjN¶MrO IK[ Z�S [ NsStO I���H+I d.P ��O [ w I M+N JAJ Z�M [ Z�S

MrN�de^YN J Z J/[ d I S/Z¸NK|°N J Z©PjO J�� _�Z¸^ N�O J¶[ � : � � 	 l/) J S/ZfZ�S"WVPj]AÃ [\H+I M [ O J"�.[ wAZ J N J� Zf��O P [ O J��
S/O R Z H!� Z J M+Z I P3PjN/MrO IK[ Z�S [ N I PjO J"� _�Z$^ N�O J/[´I deN�] J/[ P [ N�^YZ H |¹N H d J N¸Pj]Ã [jH+I M [ O`N J WKO l Z l [ N¸^ Z H3�
|¹N H d [ wZ¯Pj]AÃ [\H+I M [ O�N J½I P3PjN¶MrO IK[ Z�S �aO [ w [ wZ¸Zfde^ [�p PjZ [ � W IKJ S [ wO PadÄ]YP [aJ N [ Ã Z¯MrN�] J/[ Z�S
[ ��OTMrZ�W�N [ wZ H �aO PjZaN J Z � Z [ P �fZ H N l � wZ H Zr|¹N H Z�W I P6Zf��^_ I O J Z�SÄO J � Ç Æ � W �awZ J Zf��^ H Z�P3PjO J���H Z J N H3�
d I _�O�� IK[ O`N J O J.[ Z H d.PÏNK| J Z�P [ PfW/N J Z�d¯] P [ MrN J PjO S/Z H N J _ pe[ wZsPjN � M I _`_�Z�S 5#%�3 � ����� ��
�$�"10��,"�3s7 l

� 	 ZºS/Z J N [ ZºÃ p�� [ wAZºPjZ [ NK| [ wZ Ç 	 Z J S � ^YN�O J/[ PÄO J?[ wZ½d IKJ O1|¹N�_ S¿O J¶[ Z ��H+I _ # ( l � Ç % lDm
5#%�3 � � ���#� 
�$�"10��,"�3 NK| � O P I S/O I���H+I d � �awAOTM@w©MrN J/[ I O J P I _�_ [ wZ$^ N�O J/[ P�O J	� l�) [ P�M+N JAJ Z�M [ Z�S

���



MrN�de^YN J Z J/[ P �  d Iqp Ã Z [\H O R O I _�W/O}| [ wAZ p M+N J/[3I O J½I PjO J�� _`Z�^ N�O J/[ # � : � � 	 % WAN HaJ N JA��[jH O R O I _�W
O}| [ wZ p MrN J/[ I O J P IK[ _`Z I P [�[ �$N«^ N�O J¶[ P l9) J N [ wZ H �$N H SPfW I MrN�de^_`Z [ ZeS/O I���H+I d O P J N [ wAO J��
Ã] [$I ^ IKH3[ O [ O`N J NK| � l G N H O J P [3IKJ MrZ�W [ N [ wZ�Z{de^ [·p StO I���H+I d � �$Z I P3PjN¶MrO IK[ Z [ wZvMrN�de^_`Z [ Z
S/O I���H+I d � � IKJ S [ wZ [jH O R O I _)Pj]Ã [\H+I M [ O�N J N�^YZ H+IK[ N H � �

� � � � : ��� � 	 @ � : � 	 � � � : � # ( AJO � %
�awAO�_`Z [ wZ�d I ��O`d I _)M+N�de^_`Z [ Z�S/O I���H+I d O P

� � : � � 	 # ( AJO�� %
m _�_ [ wAZaS/Z �YJ O [ O`N J PhNK| o ]AÃYPjZ�M l ( l Æ�I ^^A_ p>[ NvMrN�d©^A_�Z [ Z°S/O I���H+I d.PfW IKJ S+�$Z$S/Z �YJ Z I MrN�de^_`Z [ Z
J Z�P [ PjO`d©^A_ peI PfÅ

� m 5#%�3�� �����#�	&*�q7�� OTP I�J Z�P [ NK|�MrN�d©^A_�Z [ ZiS/O I���H+I d.P)NK| � WC�awO M3w 5#%�&+��"�$�& 7 � � " 7 $��C797�3�"�� ��� 7��� ����3\��&+�
� : � � � � � >�� ����� � � � 	 # ( A1��	 %

� w/]YP [ wZ¸Pjd I _�_`Z�P [ MrN�de^_`Z [ Z J Z�P [ � � OTP J N [a[ wZ�Z{de^ [·p PjZ [ � W/Ã] [ � � � 	 l
	 O [ w [ wZ�PjZsStZ � J O [ O`N J PfW IKJ S [ wN�PjZ�NK| o ]Ã PjZ�M l ( l Æ W��$Z�w IqR Z

� � � � �
	 wAZ J¿I M [ O J�� N J»[ wZcO J/[ Z ��H+IKJ S � # 8 � %3W [ wZ¼N�^YZ H+IK[ N H � S/Z �YJ Z�S Ã p([ wAZe|¹N H Z�P [ |¹N H d¯]_ I

# ( l O� %>d I�p Ã Z H Z{^A_ I MrZ�S(Ã p½[ wZeZ�x�]O R�I _`Z J¶[ |¹N H d¯]A_ I W � O R Z J J N��DÃ p I Pj]d N R Z H¸I _�_�^YN�P3PjO`Ã_`Z5#%�3 �v"���$6 �� - �,%!%�� ��
 5#%�3�� �����#��& �q7��C7 � �°W/d I S/Z�NK| I _`_h^ N�P3PjO�Ã_`Z�MrN�d©^A_�Z [ ZsS/O I���H+I d.P
� : < �

� �

� # ��� % ;
�  � �

# < � � % # ( A1�¶� %

� ���
�43
	 Z � H P [ w IqR Z [ N PjwN�� [ w IK[ �$ZºM IKJ H Zf^_ I MrZ.O J # ( l O� % [ wZ½Pj]d N R Z H |¹N H Z�P [ P¸d I S/ZcNK|

� l��¸l StO R Z H!� Z J/[ MrN JJ Z�M [ Z�S d©N�_`Z�Mr]_�Z�P>Ã pc[ wAZ¯Pj]d N R Z H |¹N H Z�P [ d I S/Z�NK|ÏMrN JJ Z�M [ Z�S deN�_�Z�Mr]_`Z�P
#�� l��¸l MrN J/R Z H!� Z J¶[ N H S/O R Z H!� Z J¶[ % l � wOTP�O P�Z I P p W�PjO J MrZ¯O}|aO J I |¹N H Z�P [�[ wZ H ZeOTP�N J ZeS/O I���H+I d �
MrN H3H Z�Pj^YN J StO J��e[ N I � l��¸l MrN J¶R Z H!� Z J/[ d©N�_`Z�Mr]_�Z�W | H N�d ^YN��$Z H MrN�] J/[ O J��.[ wZ I M [ O`N J NK| [ wZ � �
N�^ Z H+IK[ N H N J �9� O R Z�P.�fZ H N l

� wAZ«PjZ�M+N J S P [ Zf^ OTP [ N»PjwN�� [ w IK[ �$ZÊM IKJ¿H Zf^_ I MrZ [ wZ½Pj]d N R Z H |¹N H Z�P [ PÁNK|vM+N JAJ Z�M [ Z�S
deN�_�Z�Mr]_`Z�P�Ã p½[ wZ.Pj]d N R Z HvJ Z�P [ P l � NÊPjwN�� [ wOTPfW;_`Z [ ]YP�MrN J PjOTStZ H�[ wZÄ|¹N�_�_`N���O J"� PjO�de^_`Z©PjO [j�
] IK[ O�N J Å & Z [�� > IKJ S � � ÃYZ [ �$N«S/O P��jN�O J/[ StO I���H+I d.PaMrN H3H Z�Pj^ N J S/O J��¸[ N [ �$N.S/O P��jN�O J/[ M+N JAJ Z�M [ Z�S
deN�_�Z�Mr]_`Z�PfW IKJ S¼_`Z [ ]YPaMrN J PjO S/Z H$[ wZ�|¹N H Z�P [ d I S/Z�NK| � > IKJ S � �

� : � � > @ � � 	 # ( A1� Ç %
( 	



) [ � O R Z�P$O J # ( l O� % [ wZ¸Pj]Ã [jH+I M [ O`N J N�^YZ H+IK[ N H

� � 1 � � � # ( A1��� %
GAH N�d � > IKJ S � � �$ZºM IKJ Ã]O`_TS [ wZ(] J O`N J S/O I���H+I d � : � >�� � � MrN H3H Z�Pj^ N J S/O J��º[ N [ wZ
#9S/OTP3MrN JJ Z�M [ Z�S�%h] J O`N J NK| [ wZ [ �$NideN�_`Z�M+]A_�Z�P l�	 Z I P3PjN¶MrO IK[ Z [ N [ wO P;|¹N H Z�P [ � [ wZ [ w H ZfZaS/O 0VZ H Z J/[
J Z�P [ P

� � 	 @ � � > @ � 	 @ � � � @ � 	 # ( A1� (�%
�awAOTM@w � O R Z�O J # ( l �¶� % [ wAZsPj]Ã [\H+I M [ O�N J N�^ Z H+IK[ N H

< � � È � � 1 � � È � � � � � # ( A1��Æ %
� wAZ6G�Z p ^ N�O J/[ O P [ w IK[8[ wZ�PjZ [ w H ZfZ J Z�P [´IKH ZaZ�x�]AO R�I _`Z J/[´[ N [ wZ�|¹N H Z�P [ � l�) J S/ZfZ�ShW��awZ J.I ^^_`O�Z�S
[ N [ wZ�O J/[ Z ��H+IKJ S � W��$Z�w I�R Z

# < � � È � � 1 � � È � � � � � % � : # � � 1 � � � % � # ( A1��O %
� wAOTPÏOTPÏO J | I M [ x�]AO [ ZsPjO`de^_`Z l
	 Z¸M IKJ«H Z�� H O [ Z # ( l ��O % I P

# � < � � 1 % � � È # � < � � � % � � È � � 1 � � � : � � # ( A1��� %
IKJ SÄ]YPjZ [ wZ�| I M [8[ w IK[aI _�_ [ wZ�PjZ>N�^ Z H+IK[ N H P�^ H N�ÃYZ [ wAZ�P3M I _`O J"� Ã Zfw I�R O�N H NK| [ wZ>O J/[ Z ��H+IKJ S¸] J StZ H
[ wZ©S/O`_ IK[ O`N J P�NK| � > IKJ S � � l � � 1 ^AOTM G¶P [ wAZ [ Z H d.PM��O [ w»S/Z ��H ZfZ�P � > % � > + C�� � l H l [ l � > W � � �
^O M!G/P [ wZ [ Z H d.P=�aO [ w»S/Z ��H ZfZ�P � � % � � + C�� � l H l [ l � � W �awO`_`Z � � ^O M!G/P [ wZ [ Z H d.P [ wZ [ Z H d P
�aO [ wÀS/Z ��H ZfZ � : � > È � � % � + C�� : � > + C�� È � � + C�� � l H l [ l � l b I M3w½NK| [ wZ [ w H Z{Z¸N�^ Z H+IK[ N H P
N Jc[ wZ�_ l w l P l NK|6# ( l ��� %6^O M!G/P$N J Z�NK| [ wZ 
�$�7���%�$�&+� Pj]ÃYPjZ [ P$NK| [ Z H d.PfW��awO M3w IKH Z H Z�Pj^YZ�M [ O R Zf_ p

� � > � � > + C�� @ � > È � � % � > + C�� È � � + C�� 	
� � � � � � + C�� @ � > È � � % � > + C�� È � � + C�� 	
� � > % � > + C�� @ � � % � � + C�� 	 # ( A1� � %

IKJ S3�awN�PjZ�] J O`N J OTP
� � > È � � % � > + C�� È � � + C�� 	 # ( A1��� %

[ w IK[ OTP [ wZaPjZ [ NK| [ Z H d.Ph^AOTM G�Z�S�Ã p � � l � N H ZfN R Z H W [ wZ )3l � l Mr] [\� N�0 I P3PjN¶MrO IK[ Z�S+�aO [ w [ wZ Y ÃYN H StZ H
[ Z H d.P��ePj]YM@w [ w IK[ � > : � > + C�� N H � � : � � + C�� M+N�O J MrO S/Z¸O J½[ wZÄ_ l w l P IKJ S [ wZ H l w l P l NK|M# ( l ��O % W
PjO J MrZ�Ã p StZ � J O [ O`N J #9PjZfZ/# ( l Æ�� % % � � : � � 1 � � � l � wO P8^ H N R Z�PM# ( l ��O % l

( �



� wAOTP�PjO�de^_`Z¯Zf� I d©^A_�Z.M IKJ ÃYZ.Z I PjO`_ p � Z J Z H+I _�O��fZ�S l � N IKJ/p M+N�de^ IK[ O`Ã_ p½H N�N [ Z�S J Z�P [ � �
O J # ( l �¶� %´N J Z¸M IKJºI P3PjN¶MrO IK[ Z I ] J O x�]Z>|¹N H Z�P [ � � O J # ( l O� % WAd I S/ZvNK| [ wZ 5#%�&+&*� 5!�#��
�34%�� � 5!�����q7
�awAOTM@w«d I G�Z [ wZ¸M+N�de^ N J Z J/[ PÏNK| [ wZ�Zf_�ZfdeZ J¶[ P$NK| [ wZ J Z�P [ � l � w/]YP [ N IKJ/p ���?�$Z I P3PjN¶MrO IK[ Z
I Mr_ I P3PÁNK| J Z�P [ P � � � � � � 	 W IKJ S [ wAZ�PjZ½Mr_ I P3PjZ�Ps|¹N H d I ^ IKH3[ O [ O`N J NK| [ wZ½PjZ [ NK| I _`_ J Z [ P l
� wAZ J N J Z¯M IKJ PjwN�� [ w IK[�[ wZ¯Pj]d NK| [ wZ¯Pj]Ã [\H+I M [ O�N J P ��O [ wO JÀI9� O R Z J Mr_ I P3P H Zf^ H N/S/]YMrZ�P [ wZ
Pj]Ã [jH+I M [ O`N J NK| [ wZsMrN H3H Z�Pj^ N J S/O J�� |¹N H Z�P [�

� � � � �
;
�  � �

# < � � % : ;
� �� �

# < � � % # ( A ��	 %

G O JYI _`_ p W [ wZ9�$ZfO � w [ | I M [ N H P � # � � %>NK| I _�_ [ wZ J Z [ P8��O [ wO J I Mr_ I P3P IKH ZÄZ�x�] I _ [ N [ wZ9�$Z{O � w [
| I M [ N H � # � � %´NK| [ wZ¸M+N H3H Z�Pj^ N J S/O J�� |¹N H Z�P [ l

� wAZ [ wO H S IKJ S �YJYI _$P [ Zf^»O P [ NºMrN�de^_`Z [ Z I _`_ [ wZ.S/O I���H+I d P�O J Z I M@w J Z�P [ Ã p([ wZ [jH O R O I _
MrN JJ Z�M [ Z�S½MrN�de^YN J Z J/[ P�d I StZvNK| [ wZ¸^YN�O J/[ P ��wOTM@w IKH Z J N [ O J½[ wZ¯StO I���H+I d½W [ w¶] Pad I G�O J��eI _�_
[ wZÊStO I���H+I d.P IKJ S [ wAZ J Z�P [ P¯MrN�de^_`Z [ Z l � J Z¼Z I PjO`_ p M3wZ�M G¶P [ w IK[Ä[ wO P I deN�] J/[ P [ N I SS [ wZ
| I M [ N H # < � %iO J | H N J¶[ NK| [ wZ.Pj]Ã [\H+I M [ O�N J N�^YZ H+IK[ O�N J W [ NºM IKJ M+Zf_ [ wAZ Pj]AÃ [\H+I M [ O�N J # < � � % : < �
I P3PjN¶MrO IK[ Z�S3�aO [ w [ wZ [jH O R O I _�MrN�de^_�Z [ ZvS/O I���H+I d � � l

� wAOTP8Z�P [3I Ã_�O PjwZ�P [ wZv_`Zfded I l

.4� 5#%�3�� % 7�$���$�%�&f% ���C)+��$�&+�#�60��2"�� $�%�& 
�%�3�"�$�&^$�&P� %�� � � �^71� 5!��%�� 7
� wAZ J Zf� [ P [ Z{^ O P [ N»S/Z�MrN�de^YN�PjZ [ wZÊStN�d I O J NK|�O J/[ Z ��H+IK[ O�N J � #¹N R Z H¯[ wZ½^ N�PjO [ O�N J P¸NK|

[ wZeO J/[ Z H3J I _�^ N�O J¶[ P 8 � W)N H Z�x�]O R�I _`Z J¶[ _ p N R Z H�[ wZedÄ] [ ] I _�StOTP [3IKJ MrZ�P � 8 � < 8 � , � %aO J¶[ N½S/OTP��jN�O J/[
Y PjZ�M [ N H P�� A W �awO M3w � Z J Z H+I _`O��fZ [ wZ �$Zf_`_6G J N�� J MrN J MrZf^ [ NK|  Zf^^ PjZ�M [ N H PeO J ^ Z H3[ ] H Ã IK[ O R Z
x�] IKJ¶[ ]d � Zf_ S [ wAZ{N H3p l b I M@w«PjZ�M [ N H MrN H3H Z�Pj^ N J SP [ N I ^ IKH3[ OTMr]_ IKH Pj]ÃVStN�d I O J |¹N H$[ wAZsS/O P [3IKJ MrZ
O J¶[ Z ��H+IK[ O`N J W �awZ H Z [ wZvS/O P [ IKJ M+Z�P8d Iqp¯R�IKJ O Pjw.O J«I ^ IKH3[ O Mr]_ IKH W �$Z{_`_hS/Z �YJ Z�SeN H S/Z H l � w/]YP8Z I M3w
PjZ�M [ N H �aO`_�_hO PjN�_ IK[ Z I | I deO�_ p NK|6^YN [ Z J¶[ O I _�� l��¸l S/O R Z H!� Z J MrZ�P l

� wAOTP8O PaS/N J Z�Zf� I M [ _ p½I P$O J � Ç Æ ��l
� m 7�"���� �,"��#��
 &*�q7�� OTP I d I ��O`d I _°MrN�de^_`Z [ Z J Z�P [ NK| � W6O l Z l I MrN�de^_`Z [ Z J Z�P [ 
&d I S/ZeNK|

Ç 	 È � S/O P [ O J M [ MrN�de^_`Z [ ZvS/O I���H+I d.P l

� : � � � � � >�� ��� � � � � � � >�� � � � : �
� 	 # ( A �� %

� J ZaPjwN��iP [ w IK[ N J Z � N�Z�P�| H N�d I S/O I���H+I d ��� NK| � [ N [ wZ J Zf� [ N J Z�W ��� � > Ã p |¹]YPjO J"�v[ �$N
S/O P [ O J M [ MrN JJ Z�M [ Z�ScMrN�d©^ N J Z J/[ P8NK| ��� O J/[ N I PjO J�� _�Z�MrN JJ Z�M [ Z�S½MrN�de^ N J Z J¶[ NK| ��� � > l

� � NºZ I M3w P IK[ ] H+IK[ Z�S J Z�P [ � O P I P3PjN/M+O IK[ Z�S I ��� �#��& 
 ��
�� � � � 71� 5!��%�� A�� W$S/Z �YJ Z�S Ã pÀ[ wZ
O J Z�x�] I _`O [ O`Z�P ÃYZ [ �$ZfZ J S/OTP [3IKJ MrZ�PeO J PjOTStZ½Z I M@w&S/O I���H+I d ��� NK| �>l giO R Z J I S/O I���H+I d �

( Ç



MrN�de^YN�PjZ�S½NK|aMrN JJ Z�M [ Z�S»MrN�de^ N J Z J¶[ P � � > @ � � @ � ��� 	 W �$ZeS/Z �YJ Z [ wZeS/O P [ IKJ MrZ E  � ÃYZ [ �$ZfZ J
[ �$N¸MrN�d©^ N J Z J/[ P �  IKJ S � � NK| � I P [ wZ�deO J O�d I _b6] M+_`O S/Z IKJ StOTP [3IKJ MrZ>ÃYZ [ �$ZfZ J«I ^ N�O J/[ O J
�  IKJ S I ^YN�O J/[ O J � � l

E  � : deO J # � 8 < � � � 8;: �  @ � : � � % # ( A � Ç %
m PÄO J � Ç Æ � �$Z I P3PjN/MrO IK[ Z [ N � [ wZ 34$�&+$�3�"�� 
�$�7���"�& 5�� E + '$# # � %vÃ Z [ �$Z{Z J [ wZ½M+N JAJ Z�M [ Z�S
MrN�de^YN J Z J/[ P8NK| �

E + '$# # � % : d©O J� � �U � �  � E  � # ( A �C� %
) | � w I P�N J _ p N J ZiMrN JJ Z�M [ Z�S©MrN�de^ N J Z J¶[ # � : � � 	 %3W�Ã p StZ � J O [ O`N J E + ')# # � % : Q?l � wZ J W
� O R Z J.I P IK[ ] H+IK[ Z�S J Z�P [ � S/Z �YJ Z�S¸Ã p # ( l �� % W [ wAZ�PjZ�M [ N H A�� O P´S/Z �YJ Z�SÁÃ p¸[ wZ�Pj]ÃhS/N�d I O J
NK| [ wZ�O J/[ Z ��H+IK[ O`N J StN�d I O JU� Pj]YM3w [ w IK[

E + '$# # � � % � E + ')# # � > % � � ��� � E + '$# # � � % � ����� � E + '$# # � � % : Q # ( A � (�%
G N�_�_`N���O J"� � Ç Æ � W [ wAZ�PjZ¯PjZ�M [ N H P IKH Z¸S/OTP3MrN JJ Z�M [ Z�S IKJ S¼|¹N H d I ^ IKH3[ O [ O`N J NK| [ wAZvO J/[ Z ��H+IK[ O�N J

S/N�d I O JU� A ��� A � , : � O}| � �: �JO �
�
�

A � : � # ( A ��Æ %

) J PjO S/Z I9� O R Z J PjZ�M [ N H A�� W�� l��¸l StO R Z H!� Z J MrZ�Pad Iqp N/MfM+] H N J _ p O1|°PjN�deZ¯S/O P [3IKJ MrZ�P R�IKJ O PjwºO JÀI
wO`Z H+IKH M3wO M I _N H S/Z H MrN�de^ IK[ O�Ã_`ZM�aO [ w [ wZ�O J Z�xy] I _`O [ O�Z�PM# ( l � (�% l
�/����� � " � � $�&v0 
�$������60 ��& 5�� 7

� wAZ J �$Z.P [ ]YS p½[ wZ«PjwN H3[ StOTP [3IKJ MrZ¯Ã Zfw I�R O�N H NK| [ wZ H Z J N H d I _`O��{Z�S O J/[ Z ��H+IKJ S � � PjZ{^ IK�
H+IK[ Z{_ p �aO [ wAO J Z I M3w½PjZ�M [ N H9A�� l´m [a[ w IK[ P [3I�� Z�W��$Z>| I MrZ [ wZvP [3IKJ S IKH S ^ H N�Ã_`Z{d NK|�N R Z H _ I ^^O J��
S/O R Z H!� Z J M+Z�PfÅ [ wZ¸Pj]Ã [jH+I M [ O`N J N�^YZ H+IK[ N H � MrN J/[ I O J P�Pj]Ã [jH+I M [ O`N J P H Zf_ IK[ O R Z [ N.S/O I���H+I d.P �awO M3w
S/N J N [ MrN H3H Z�Pj^YN J S [ N [ wAZ�Pj]AÃYPjZ [ P�NK|)S/O P [ IKJ M+Z�P ��wO M3w IKH Z I _�_`N��$Z�S [ N R�IKJ O Pjw¯O J.I8� O R Z J PjZ�M [ N H l

� wAZiPjN�_`] [ O`N Je[ N [ wO P8^ H N�Ã_`Zfd [ ] H3J P�N�] [8[ N¸Ã Z>Z{� I M [ _ pe[ wZ�P I deZ I P [ wZ>N J Z�NK| � Ç Æ � W�O [ PjZ{_}|
O J Pj^O H Z�S¼| H N�d [ wAZ MrN J P [jH ]YM [ O�N J NK| ���CO � O J ^ Z H3[ ] H Ã IK[ O R Z©xy] IKJ/[ ]Ad � Zf_TS [ wZfN H3p l G N HvI$� O R Z J
 Zf^^?PjZ�M [ N H4A�� W �$Z½Pjw I _�_aMr_ I P3PjO1| p [ wZ J Z�P [ P � NK|vS/O I���H+I d P+��wO M3w I ^^ Z IKH O J b´x l # ( l �¶� %
O J¶[ N½S/OTP��jN�O J/[ Z�xy]O R�I _�Z J/[ Mr_ I P3PjZ�P ��l b I M@wºZ�x�]AO R�I _`Z J/[ Mr_ I P3P � O P�] J OTxy]Zf_ p M3w IKH+I M [ Z H O��fZ�S½Ã pºI
Y deO J O�d I _ J Z�P [ � � + '$# IKJ S InY d I ��O`d I _ J Z�P [ � � + C�� W IKJ S OTP�d I S/Z¯NK| I _`_ [ wZ J Z�P [ P � Pj]YM3w
[ w IK[ � + '$# ) � ) � + C�� W [ w IK[ OTP>NK| [ wZ J Z�P [ P � d I S/Z�NK| I _�_ [ wZ¯S/O I���H+I d.PaNK| � + ')# IKJ S½NK|
PjN�deZ¯NK| [ wZ.S/O I���H+I d.P>NK| � + C�� l � wZ J �$Z.PjwN�� [ w IK[ O [ O P�Z J N�] � w [ N I ^^_ p½[ wZ H Z�P [\H O M [ Z�S
Pj]Ã [jH+I M [ O`N J N�^ Z H+IK[ N H � � W)N�Ã [3I O J Z�SºÃ p½H Z�S/]YMrO J�� # ( l �¶� % [ N [ wZ J Z�P [ P�NK| I$� O R Z J Mr_ I P3P � W [ N

( �



d I G�Z [ wZ¸Pj]Ã [jH+I M [ Z�S¼O J/[ Z ��H+IKJ S � � � � l��¸l M+N J/R Z H!� Z J/[ O Jc[ wAZ¯PjZ�M [ N H	A�� l�o ]Ad©deO J�� N R Z H>I _�_
S/O 0VZ H Z J/[ Mr_ I P3PjZ�P � �$Z � Z [¯[ wZ«Pj]Ã [jH+I M [ Z�S O J/[ Z ��H+IKJ S � � IKJ S»O [ P � l��¸l MrN J/R Z H!� Z J M+ZeO J [ wZ
PjZ�M [ N HdA � O P$Z J Pj] H Z�S l

� wAOTP IKJYI _ p PjO P>M IKJ ÃYZ H Zf^ Z IK[ Z�S½O J PjO S/Z�Z I M@wÀPjZ�M [ N H=A�� # [ wZ©StZ�MrN�de^ N�PjO [ O�N J O J Mr_ I P3PjZ�P �
O PaS/O 0VZ H Z J/[ %3W IKJ S [ w/]YP8Z J Pj] H Z�P [ wZ � l��¸l � J O [ Z J Z�P3P$NK| [ wZ H Z J N H d I _�O��fZ�SeO J/[ Z ��H+I _ l

	 Z J N�� H Z�M I _`_ [ wAOTP � Z J Z H+I _)MrN J P [jH ]YM [ O�N J l
& Z [ � : ���

� : � � � � > � ����� � � � � :���� 	 Ã Z I P IK[ ] H+IK[ Z�S J Z�P [ W IKJ S � : � � � :
� � � � > � ����� � ��� 	 Ã Z I MrN�de^ IK[ O�Ã_ p.H N�N [ Z�S½MrN�de^_�Z [ Z J Z�P [ l 	 Z¯S/Z J N [ Z � � 	 � [ wZ¯PjZ [ NK|
H N�N [ P�NK| � � l G N H MrN J¶R Z J O`Z J MrZaO J¯J N [3IK[ O�N J P �$Z I SAS [ N � � [ wZ�d I ��O`d I _/Zf_`Z{deZ J/[ � � � > : � �

l
�>] [ NK| [ wZ¸P IK[ ] H+IK[ Z�S J Z�P [ � �awAOTM@w«S/Z �YJ Z�P I PjZ�M [ N H9A��ºIKJ S¼NK| [ wZ J Z�P [ � W��awAOTM@w«S/Z �YJ Z�P I
Pj]Ã [jH+I M [ O`N J N�^ Z H+IK[ O`N J W��$ZvMrN J P [jH ]YM [$[ wAZsS/O I���H+I d.P

���� : G � �
� 
 � �	� � � K � � � � >

� �
� 
 � �	� � � : G � ��
 # � � 
 � � 	�� % K � � � # ( A �CO %

� J ZvPjwN��iP [ w IK[
� �� : � � � ���� � � �

� >� A # ( A ��� %
m P>O J � Ç Æ � �$ZsPjw I _`_�M I _`_ [ wZ¯PjZ [ NK| � �� IÄ[ I Ã_`Z I ] lM Z J MrZ [ wZ�PjZ¯S/O I���H+I d P�|¹N H d IeJ Z�P [ � + C�� W
�awAOTM@w«S/Zf^YZ J SAP6N J � IKJ SeN J � W IKJ S �awO M3w«MrN J/[3I O J P [ wZ�N H O � O JYI _ J Z�P [ � l´� N [ Z [ w IK[aI _ IKH!� Z
J ]d¯Ã Z H NK| [ wZ�Zf_�ZfdeZ J/[ P � �� NK| � + C�� MrN�O J MrOTS/Z l �½N H ZfN R Z H W�N J Z¸PjwN��>P [ w IK[a[ wZ H ZvO P I ] J O x�]AZ
deO J O�d I _ J Z�P [ � + '$# Pj]YM3w [ w IK[8[ wZ I ÃYN R ZiMrN J P [jH ]YM [ O`N J � O R Z�P [ wZ�P I deZ � + C�� W IKJ S [ w IK[$I _�_ [ wZ
J Z�P [ P.�awAOTM@w � O R Z � + C�� MrN J/[ I O J � + ')# l ) J N [ wAZ H �$N H SP

� � � + C�� 
 � + '$# ) � ) � + C�� # ( A � � %

IKJ S I _�_)Pj] M3w J Z�P [ P8|¹N H d IKJ Z�x�]O R�I _`Z J¶[ Mr_ I P3P � � # � + ')# %
� � # � + '$# % : � � Å � + '$# ) � ) � + C�� 	 # ( A ��� %

# 	 Z¯StN J N [ S/OTP3Mr]YP3P8wAZ H Z [ wZsPj]AÃ [ _`Z [ O`Z�P H Zf_ IK[ Z�S [ N [ wZ�| I M [i[ w IK[ � + ')# IKJ S � + C�� IKH Z H N�N [ Z�S
J Z�P [ PfW´_`O�G�Z � W IKJ S [ w IK[¯[ wZ H N�N [ O J�� PÁNK| I _�_ [ wZ J Z�P [ P¸O J?IKJ Z�x�]AO R�I _`Z J/[ Mr_ I P3P � � d¯] P [ ÃYZ
MrN�de^ IK[ O`Ã_`Z H N�N [ O J�� P l � wZ�PjZ�^ N�O J¶[ P IKH Z�S/OTP3Mr]YP3PjZ�SÄO J S/Z [ I O`_TPÏO J?� Ç Æ ��l %

� wAZvO J/[ Z H Z�P [ NK| [ wO P>MrN J P [\H ] M [ O`N J O P [ w IK[ W � $��C)v$�&�6)+� �a� � �^71� 5 � %�� A�� W [ wZ¯StO I���H+I d.P8NK|
[ wZ.deO J O�d I _ J Z�P [ � + ')# IKH Z &+%�� � ��� � 
�$�� ���60 ��&P� W �awO`_`Z [ wZ«StO I���H+I d.P>NK| [ wZ¼d I ��O�d I _ J Z�P [

(C(



� + C�� ��wO M3w IKH Z J N [ O J � + ')# IKH ZaS/O R Z H!� Z J/[ l ) | �$ZaMrN J PjO S/Z H6[ wZ H Z�S/]YMrZ�S¸Pj]Ã [jH+I M [ O`N J N�^ Z H+IK[ N H
� � H Zf_ IK[ O R Z [ N IKJ Z�x�]AO R�I _`Z J MrZsMr_ I P3P8NK| J Z�P [ P

� � : < �
�  � � # � % ;

�  �

# < � � % # ( An��	 %

]YPjO J�� # ( l ��� % �$ZsM IKJcH Z � H O [ Z�O [iI P

� � : < � # � + ')# % ;
�  � � 	
�

# < � � % ;
�  � � ����� � � 	
�

# � < � � % # ( An�� %

� wAOTP�d I G�Z�P$Mr_`Z IKH´[ w IK[aI ^^_ p O J�� � � [ N [ wZ�O J¶[ Z ��H+IKJ S � W �$Z H Z [3I O J.[ wZ�MrN�] J/[ Z H3[ Z H d P H Z{_ IK[ O R Z
[ N [ wZ½S/O I���H+I d P�O J � + ')# IKJ S �$ZÊPj]AÃ [\H+I M [¸[ wZ«PjO J�� ]_ IKH ^ IKH3[¸H Zf_ IK[ O R Z [ N [ wZ½S/O I���H+I d.P�O J
� + C�� 
 � + ')# l

� NvPjwN�� [ w IK[8[ wAOTP�O P�Z J N�] � w [ N¸d I G�Z [ wZ>Pj]Ã [jH+I M [ Z�SÄO J/[ Z ��H+IKJ S � l��¸l �YJ O [ Z$O Je[ wZ>PjZ�M [ N H
A � W/_�Z [ ]YP �YH P [.� O R Z I PjO`d©^A_�Z>Zf� I de^_`Z�W/O J Pj^AO H Z�SÄ| H N�d [ wZ o ]ÃYPjZ�M [ O`N Jº� l � NK| � Ç Æ ��l
� 7�$�3 � � �4��� "�3�� ���

	 Z [3I G�Z I P I Y PjZ�M [ N H � [ wZ¯S/N�d I O J �awAZ J½[ wZ¯S/O P [3IKJ MrZ�PÏO JºI PjO J�� _`ZvS/O I���H+I d � Ã Z�M+N�deZ
Pjd I _�_ l�) J N [ wAZ H �$N H SPfW �$ZvMrN J PjOTStZ H$[ wZ J Z�P [ � ��O [ w½N J _ p N J Z J N J�9[jH O R O I _ Zf_�ZfdeZ J¶[ l

� : ���
� : � � @ � > : � 	 # ( An� Ç %

� wAOTP�O P J N [¯I P IK[ ] H+IK[ Z�S J Z�P [ ÃA] [¸[ wAOTP�O P¸Z J N�] � w(|¹N H N�] H Zf� I de^_`Z l o O�deO`_ IKH _ p W �$Z [3I G�Ze|¹N H
Pj]Ã [jH+I M [ O J��¸J Z�P [ � I¸J Z�P [ ��O [ w I PjO J�� _�Z J N J�9[\H O R O I _ H N�N [ Z�S½StO I���H+I d � W/O l Z l �$Z [3I G�Z

� : � � � : � � @ � > : � 	 # ( An�C� %

m P I |¹] H3[ wAZ H PjO`de^_�O � M IK[ O�N J W �$Z M+N J PjOTS/Z He[ w IK[ ÃYN [ w � IKJ S � w IqR Z½N J _ p N J Z J N J�9[jH O R O I _
MrN JJ Z�M [ Z�S½MrN�de^YN J Z J/[ #¹O l Z l ��O [ w«deN H Z [ w IKJ N J Z�^YN�O J/[ %3W [ w IK[ �$Z¸S/Z J N [ Z I _TPjN � IKJ S � W IKJ S
�$ZvS/Z J N [ Z�Ã p � [ wZ H N�N [ NK| � l

g>Z J Z H O M I _�_ p W [ wAZ.O J/[ Z ��H+IKJ S Pj]Ã [jH+I M [ Z�S?� l H l [ l � W.# � < � � % � W6O P J N [ � l��¸l MrN J¶R Z H!� Z J/[
�awAZ Jc[ wZsStOTP [3IKJ MrZ�P$O J PjOTStZ � Ã Z�MrN�d©Z¸Pjd I _�_ l�) |��$Z I ^^_ p©[ wZ I ÃYN R Z � Z J Z H+I _)MrN J P [jH ]YM [ O`N J«[ N
N�] H Z{� I de^_�Z�W [ �$NeS/O P [ O J M [ M I PjZ�PÏd¯]YP [ Ã ZsMrN J PjO S/Z H Z�SN#�PjZfZ � � l � %3Å
) | � : � [ wAZ J �$Z �YJ S [ wZ [ I Ã_`Z I ]

� �� : � � 	 � >� : ��� � � 	� �> : � � 	 � >> : ����� � 	 # ( An� (�%

( Æ



1
P 1

P    = P

0
1

0

P
0

1P
1

1P

11

0P    = P R

w

R

w

��� l �

) | � �: � [ wAZ J �$Z �YJ S [ wZ [ I Ã_`Z I ]
� �� : � � 	 � >� : ��� � � 	� �> : � � 	 � >> : � � @ � 
 � 	 # ( An��Æ %

) J ÃYN [ wºM I PjZ�P [ wZvdeO J O`d I _ IKJ S.d I ��O�d I _ J Z�P [ P IKH Z

� + '$# : � : � �
��
�
� �> 	 � � + C�� : � �

��
�
� >� � � �> � � >> 	 # ( An�CO %

IKJ S [ wZ H Z�P [\H O M [ Z�S¯Pj]AÃ [\H+I M [ O�N J N�^YZ H+IK[ N H � � |¹N H6[ wZ�Z�xy]O R�I _�Z J MrZ�Mr_ I P3P � : � � � � + '$# ) � )
� + C�� 	 O P

� � : # � < � � 11 %!# < � � % # � < � � 1� % # ( An��� %
	 Z � IKJ/[a[ N«PjwN�� [ w IK[ ��wZ JºI ^^_ p O J�� � � [ N [ wZ¸O J/[ Z ��H+IKJ S � W [ wZ H Z�Pj]_ [ OTP�� l��sl M+N JA�

R Z H!� Z J¶[ ��wZ J �$Z¯MrN J/[jH+I M [�[ wZeS/O P [ IKJ MrZ�P>O J PjO S/Z � l & Z [ ]YP �YH P [ MrN J PjO S/Z Hi[ wZe] J Pj]AÃ [\H+I M [ Z�S
O J¶[ Z ��H+IKJ S � W IKJ S H Z�P3M I _`Z°PjO`d¯]A_ [3IKJ ZfN�]YPj_ pa[ wZ°StOTP [3IKJ MrZ�P)O J PjO S/Z � >� W � IKJ S � >> Ã p�[ wZ H Z�Pj^YZ�M [ O R Z
P3M I _�O J�� | I M [ N H P � > W �ÀIKJ S � � lÄo O J M+Z [ wZ�PjZ©StO I���H+I d.P IKH Z J Z�P [ Z�ShW��$ZeM IKJ I ^^_ p Pj] M{MrZ�P3PjO R Z{_ p
[ wZ ����u8b |¹N H Z I M@w H Z�P3M I _�O J��¸[ N.PjwN�� [ w IK[ � w I P I Pjd I _`_ � Z{��^ IKJ PjO`N J NK| [ wAZ�|¹N H d

� � �
��1 3 � 3 � � � � 1> � � � � �

�
� + ��1 3 � 3 � � . # ( An� � %

� N�� �$Z I ^^A_ p�[ wZ H Z�P [\H O M [ Z�S¸Pj]Ã [jH+I M [ O`N J N�^YZ H+IK[ N H � � [ N � l � � � w I P IKJ Z{��^ IKJ PjO`N J PjO`deO�_ IKH)[ N
# ( l � � %3W�ÃA] [ | H N�d [ wZ�S/Z �YJ O [ O�N J NK| [ wZ � N�^ Z H+IK[ N H PfW [ wZ � � P IKH Z H Z�P [jH O M [ Z�SÄÃ p¸[ wZ>O J Z�x�] I _`O [ O`Z�P

� > � � + C�� # � >� % @ � % � + C�� # � % @ � � � � + C�� # � >> % # ( An��� %
	 O [ w�� + C�� # � %$S/Z �YJ Z�S¼Ã p # ( l Æ � % l

( O



& Z [ ]YP J N�� MrN J PjO S/Z H wN�� � � � Ã Z{w I�R Z�P+�awAZ J¿[ wZÊStOTP [3IKJ MrZ�P�O J PjO S/Z � ÃYZ�MrN�deZ«Pjd I _�_ l
G N H$[ w IK[ ^] H ^YN�PjZM�$Z J N�� ^YZ H |¹N H d I PjO�deO`_ IKH$H Z�P3M I _`O J�� NK| � Ã p I | I M [ N H ��� l$o O J MrZ>| H N�d [ wZ
� ��u8b»] J S/Z H°IÁH Z�P3M I _`O J"� NK| � Ã p � W � OTP$StZ�MrN�de^ N�PjZ�S O J/[ N [ Z H d.P H Zf_ IK[ O R Z [ N [ wZvS/O I���H+I d �
N J _ p # [ wZiMrN�Z � MrO�Z J/[ P�NK| [ wZ ����u8b.%3W [ O`deZ�P [ Z H d.P H Zf_ IK[ O R Z [ N [ wZ$N H O � O JYI _/S/O I���H+I d �awAZ H Z [ wZ
�awAN�_�Z>S/O I���H+I d � w I P�ÃYZfZ J.H Zf^_ I MrZ�SÄÃ p O [ P H N�N [ ��W�O [ OTP8Z I P pÄ[ N¯PjZfZ [ w IK[ ] J S/Z H6[ wAZ H Z�P3M I _`O J��
NK| � Ã p�� � W�Z I M@w [ Z H d � +���1 3 � 3 � � . NK| [ wAZiZf��^ IKJ PjO`N J # ( l � � %�NK| � � � O P8wN�deN � Z J ZfN�]YP IKJ SeP3M I _`Z�P
I P

� + ��1 3 � 3 � � . � � ��� � + ��1 3 � 3 � � . ��O [ w � � : � > È � � < � � # ( AT�f	�	 %
 Z J MrZ � � � w I P IKJ Zf��^ IKJ PjO`N J

� � � � �
���

� ���� � +���� . # ( AT�f	� %

IKJ S | H N�d [ wZ�O J Z�x�] I _`O [ O`Z�P=# ( l ��� %

� � � � + C�� # � >� % < � + C�� # � % È � + C�� # � >> % # ( AT�f	 Ç %
) J N�] H Z{� I de^_�Z�W � �> IKJ S � �> w I�R Z$N J ZaM+N�de^ N J Z J/[ W IKJ S � >> w I P�N J ZaMrN�d©^ N J Z J/[ O}| � : � W

Ã] [$[ �$N©MrN�de^YN J Z J/[ P$O}| � �: � l � wO P$O`d©^A_�O`Z�P [ w IK[

� + C�� # � >� % : <M> # � � � � � < � % @ � + C�� # � >� % : < > # � � � < � % @ � + C�� # � >> % : <M> # � � � � � < � N H <�Ç %
# ( AT�f	C� %

IKJ ShWPjO J MrZ � � � : � ��� � � È � � � � � < � � � W [ w IK[

� � � < > # � � � < � % : � + C�� # � % # ( AT�f	 (�%
� wAOTPÏ_ I P [ O J Z�x�] I _`O [�p Z J Pj] H Z�P [ w IK[�[ wAZvPj]Ã [jH+I M [ Z�S¼O J/[ Z ��H+IKJ S � � � O P J N [ � l��¸l PjO J�� ]_ IKH � l H l [ l
� l
� ��&*���,"�� � �60 ��3 ��&+�

� wAOTP¸M IKJ ÃYZ � Z J Z H+I _`O��fZ�S [ N � Z [Ä[ wAZ � Z J Z H+I _´^ H N�NK| l G O H P [ _`Z [ ]YP¯MrN J PjO S/Z H¸[ wAZ«Pj_�O � w [ _ p
deN H Z � Z J Z H+I _$M I PjZP�awAZ H Z9�$Z.w I�R Z I PjO J�� _`Z©S/O I���H+I d � IKJ S I J Z�P [ ��O [ w I PjO J�� _�Z.S/O I���H+I d
� W I P I Ã N R Z�W Ã] [>J N�� � IKJ S �CIKH Z � Z J Z H+I _�MrN�de^_�Z [ Z¯S/O I���H+I d P �aO [ w IKJ IKH ÃO [\H+IKH3peJ ]d¯Ã Z H
NK| J N J�9[jH O R O I _$MrN�d©^ N J Z J/[ P l �i] [ NK| [ wAZ J Z�P [ P � IKJ S � StZ � J Z�S»Ã p # ( l � Ç % IKJ S*# ( l �C� %��$Z
MrN J P [jH ]YM [$[ wZ+(©MrN�de^_`Z [ Z¸S/O I���H+I d P

� �� : � � � >� : � �
�

� �> : � � >> : � � 
 � � � # ( AT�f	�Æ %

( �



� wAZ.deO J O`d I _ IKJ S d I ��O�d I _ J Z�P [ PfW IKJ S [ wZcPj]Ã [jH+I M [ O`N J N�^ Z H+IK[ O`N J � � IKH Z.P [ O�_`_aS/Z �YJ Z�S(Ã p
# ( l �CO % IKJ S # ( l ��� % l8m [ Z H dCNK| H Z�Pj^ Z�M [ O R ZvS/Z ��H ZfZ�P � � � � l H l [�� �� w I PaP [ O�_`_)S/Z ��H ZfZ

� � : < � �� È � >� < �
�> È � >> # ( AT�f	CO %

� l H l [ l � # [ wO P � Z J Z H+I _`O��{Z�P+# ( l �f	�	 %3W J N [ Z [ w IK[ � �� :&	 % l8 Z J MrZ¸O J � � � �$Z � Z [ N J _ p.[ Z H d.P�NK|
S/Z ��H ZfZ

� � � < � + C�� # � �� % È � + C�� # � >� % < � + C�� # � �> % È � + C�� # � >> % # ( AT�f	�� %
o O J MrZ �$Z.S/Z I _ �aO [ w MrN�de^_`Z [ ZeS/O I���H+I d.PfW [ wZfO HvJ ]dÄÃYZ H NK|a^ N�O J/[ P�O P I _�� I�p P Ç 	 W IKJ S2# ( l Æ � %
H Z�S/]YMrZ�P [ N

� + C�� # � % : > #�� � A�+ # � % <»Ç 	 % � � � A�+ # � % : J ]Ad¯Ã Z H NK|´MrN�d©^ N J Z J/[ P8NK| �
# ( AT�f	 � %

� l��¸l M+N J/R Z H!� Z J MrZ>OTP�Z J Pj] H Z�SeO}|
� � � � + C�� # � % # ( AT�f	�� %

m Pj] � M+O`Z J/[ MrN J S/O [ O�N J |¹N H # ( l �f	�� %8OTP=#�PjO J MrZ > � 	 %

� � A�+ # � >> % < � � A�+ # � �> % È � � A�+ # � >� % # � � A�+ # � % # ( AT���f	 %

# �$Zv]YPjZ�S � � A�+ # � �� % : � � A�+ # � � % : Ç 	 %´N H Z�xy]O RKI _�Z J/[ _ p

� � A�+ # � � 
 � � � % È � � A�+ # � �
� % # � � A�+ # � % È � � A�+ # � % # ( AT����� %

# ( l ����� %�|¹N�_�_`N��>P�| H N�d [ wZ�| I M [�[ w IK[ Ã p MrN J P [jH ]YM [ O�N J

� � 
 � � � � � �
� 
 � � A�+ # � � 
 � � � % # � � A�+ # � �

� % # ( AT��� Ç %
IKJ Ss| H N�d [ wZ � Z J Z H+I _/O J Z�xy] I _`O [�p�R�I _`OTSÁ|¹N H$IKJ/p ^ IKH3[ O [ O`N J � IKJ S��»NK| I��YJ O [ ZiPjZ [ � # H ZfdeZfd¯Ã Z H
[ w IK[ MrN�de^_`Z [ ZvS/O I���H+I d.P IKH Z J N [ wO J�� Ã] [ ^ IKH3[ O [ O�N J P8NK| � %

� � A�+ # � � �M% È � � A�+ # � � �M% # � � A�+ # � % È � � A�+ #��M% # ( AT����� %

x l Z l S l
	 Z J N��&M+N J PjOTS/Z H$[ wZ � Z J Z H+I _)M I PjZ l & Z [

� : ���
� : � � � � > � ����� � � � � � > � � � � : � � 	 # ( AT��� (�%

( �



Ã Z I P IK[ ] H+IK[ Z�S J Z�P [>IKJ S

� + ')# : � � � : � � � � > � ����� � ��� 	 # ( AT���fÆ %

Ã Z I d©O J O`d I _ J Z�P [ # � l H l [ l � % l � N � + ')# O P I P3PjN¶MrO IK[ Z�S [ wAZvd I ��O`d I _ J Z�P [

� + C�� : � � �� � �4:?	 @ � ��� @ Ç 	 @�� : 	 @ ����� @ E 	 # ( AT����O %

IKJ S [ wZºPj]Ã [jH+I M [ O`N J N�^ Z H+IK[ N H � � S/Z �YJ Z�S¿Ã p # ( l �� % l �>PjO J��»[ wZc| I M [ N H O�� IK[ O`N J ^ H N�^ Z H3[ O`Z�P
�awAOTM@w.|¹N�_`_�N�� | H N�d [ wZ�� ��u8baW IÁ[ Z H dCNK| H Z�Pj^YZ�M [ O R ZvStZ ��H ZfZ�P � � � � l H l [ l � �� w I PaStZ ��H ZfZ

� ��� : �
�
# � � � < �

�
� % # ( AT���q� %

� l H l [ l � � l � l��¸l M+N J/R Z H!� Z J MrZ>O Jc[ wAZ  Zf^^½PjZ�M [ N H	A�� �aO`_�_hÃ Z�Z J Pj] H Z�SeO1|��$Z�w I�R Z

� ��� � � + C�� # � � % @ �4:?	 @ � ��� @ Ç 	 # ( AT����� %

o O J MrZ�O J # ( l ���q� % [ wAZ � �� : � � : � + '$# W IKJ S [ wZ � �� : � + C�� WO J«[ wZ�Z{��^ IKJ PjO`N J NK| � � � � l H l [ l
� � W��$Z � Z [ N J _ p©[ Z H d.P.�aO [ wÊS/Z ��H ZfZ

� ��� � �
�
� + C�� # ���� % < � + C�� # � �� % # ( AT���f� %

 Z J MrZ I Pj] � M+O`Z J/[ MrN J S/O [ O�N J |¹N H # ( l ����� %3W/O l Z l |¹N H � l��¸l M+N J/R Z H!� Z J MrZ�W�O P [ w IK[ |¹N HiI _`_ ) �$Z�w IqR Z�
�
� + C�� # � �� % < � + C�� # � � % # � + C�� # � � % # ( AT� Ç 	 %

N H Z�xy]O RKI _�Z J/[ _ p WPjO J M+Z=�$ZsS/Z I _-��O [ wÊMrN�de^_`Z [ Z¸S/O I���H+I d PfW
��
� U � � � A�+ # � �� % < � � A�+ # � � % # � � A�+ # � % < Ç 	 # ( AT� Ç � %

	 Z [ w/]YP�w I�R Z H Z�S/] M+Z�S [ wZ¯^ H N�Ã_�Zfd [ N IP� O R Z J � W O l Z l [ N IP� O R Z J Zf_`Z{deZ J/[ NK| [ wAZ©P IK[ ] H+IK[ Z�S
J Z�P [ � W � � W�Ã] [ �$Z�P [ O`_�_ w IqR Z IKJ O J Z�xy] I _`O [�p O J/R N�_ R O J��¸I _�_ [ wAZ � � PfW�O l Z l I _�_ [ wZ�Zf_�ZfdeZ J/[ P � � NK|
� + '$# l�	 Z J N��&PjwN�� [ w IK[ �$ZsM IKJcH Z�St]YMrZ [ wZ�^ H N�Ã_`Z{d [ N I PjO`de^_`Z�N J Z�O J PjO S/Z>Z I M3w � � l & Z [
]YP�M I _`_ � � + � � > . [ wZ H Z�P [jH O M [ O`N J NK| � � O J PjO S/Z � � � >

� � + � � > . : � �
�
� � � > # ( AT� Ç�Ç %

( �



� wAZvS/O I���H+I d � �� WS/Z �YJ Z�S.Ã p # ( l �CO %3WYS/Zf^ Z J SP$N J � � N J _ p©[ w H N�] � w¼O [ P H Z�P [jH O M [ O`N J � � + � � > . [ N
� � � > WPjO J MrZ�N J Z�w I P

� �� : � � + � � > . � 
 � �	� � � # ( AT� Ç � %
m J S J N [ O J��Ä[ w IK[ | H N�d # ( l � Ç�Ç %

� � + � . : � � @ � � + � � > . : � � # ( AT� Ç (�%

�$Z�d Iqp©H Z�� H O [ Z [ wZ H l w l P l NK|�# ( l � Ç � % I P

� � A�+ # � % <»Ç 	 :
��
� U � � � A�+ # � � + � � > . % < � � A�+ # � � + � . % # ( AT� Ç Æ %

 Z J MrZ#W I Pj] � MrO`Z J/[ MrN J S/O [ O�N J |¹N H � l��¸l MrN J/R Z H!� Z J MrZ8� l H l [ l � � OTP [ w IK[ |¹N H Z I M@w � W�N J Zvw I P

� � A�+ # � �� % < � � A�+ # � � % # � � A�+ # � � + � � > . % < � � A�+ # � � + � . % # ( AT� Ç O %

X8] [ �$Z¯M IKJ½J N�� M3wZ�M G [ wO PaO J Z�x�] I _�O [�p $�& 7�$�
 �\�,"v5�)^5#%�3�� %�& ��&+� % � � � � > 71� �v"��,"��#� � - l ) J S/ZfZ�ShW
MrN J PjO S/Z H O J�� Z I M@w.M+N�de^ N J Z J/[ NK| � � � > I P I �awN�_`Z � W [ wZ H Z�P [jH O M [ O`N J NK| � � [ N [ wAOTP8MrN�d©^ N J Z J/[
O P I MrN�d©^A_�Z [ Z H N�N [ Z�S«S/O I���H+I d � NK| � W��aO [ w H N�N [ P � � 	 W [ wZ H Z�P [\H O M [ O`N J NK| � � + � � > . OTP IKJ N [ wAZ H
MrN�de^_�Z [ Z©S/O I���H+I d � W [ wZ H Z�P [\H O M [ O`N J NK| � � + � . OTP J N [ wO J�� Ã] [ � �

� IKJ S [ wZ H Z�P [jH O M [ O`N J NK|
� �� OTP J N [ wAO J�� Ã] [ � � 
 � � � l � w¶] P [ wZ�O J Z�x�] I _`O [·p # ( l � Ç O % H Z�S/]YMrZ�P [ N

� � A�+ # � � 
 � � � % < � � A�+ # � % # � � A�+ # � % < � � A�+ # � �
� % # ( AT� Ç � %

� wAOTPÏOTP J N [ wAO J�� ÃA] [ # ( l ����� % [ w IK[ �$Z�^ H N R Z�S I Ã N R Z l

	 Z>w I�R Z [ w/]YP8^ H N R Z�S [ w IK[ �aO [ wO J«I  Zf^^cPjZ�M [ N HJA�� W/Z I M@w H Z�P [\H O M [ Z�S.Pj]AÃ [\H+I M [ O�N J N�^ Z H3�
IK[ N H � � d I G�Z�P [ wZvO J/[ Z ��H+IKJ S � l��¸l MrN J/R Z H!� Z J/[ l8o O J MrZ

� : � � � � # ( AT� Ç � %

[ wZ�|¹]A_�_�Pj]Ã [jH+I M [ O`N J N�^ Z H+IK[ N H � d I G�Z�P [ wZvO J/[ Z ��H+IKJ S � l��¸l M+N J/R Z H!� Z J/[ O J½I _�_  Z{^A^ºPjZ�M [ N H PfW
wZ J MrZ¸O J½[ wZ ��wN�_`ZvO J/[ Z ��H+IK[ O�N J S/N�d I O J_� l � wO PaZ J SAP [ wZ¸^ H N�NK|´NK| � l��sl MrN J/R Z H!� Z J M+Z�W [ w IK[
O P$NK|6^YN�O J/[ # � %8NK| [ wZ [ wZfN H Z{d NK| o Z�M l ( l Æ l

Æ�	



�+��� ��� � � � � &P$�� ��&*�q7q7a"�& 
\%��C)+��� � %�$�&P�67 0
) [¸H Zfd I O J P [ NÀPjwN�� ^ N�O J¶[ # Ç %�NK| [ wAZ � wZfN H Zfd½W JYI deZf_ p([ w IK[¯I ^A^_ p O J"�½[ wZcP I d©Z.Pj]Ã �

[jH+I M [ O`N J ^ H N¶MrZ�S/] H Z [ N [ wZ�MrN JJ Z�M [ Z�S I d©^A_�O [ ] S/Z�P�StZ � J Z�P H Z J N H d I _`O��fZ�S�Zf��^ Z�M [3IK[ O`N JcR�I _�]AZ�P�NK|
O J¶RKIKH O IKJ/[ N�ÃYPjZ H3R�I Ã_`Z�P ��wO M3w IKH Z�ÃYN [ w � l��¸l IKJ S )3l � l �YJ O [ Z IK[ B :?	 l

) [ O P J N [ S/O � Mr]_ [�[ N�^ H N R Z � l��¸l � J O [ Z J Z�P3PfW I _�N J��>[ wZiP I deZ8_�O J Z I P I Ã N R Z l � wAZaM+N JAJ Z�M [ Z�S
d IKJ O}|¹N�_TScO J/[ Z ��H+IKJ S � � A #(# # 8 � %$O J # ( l O (�%�WhS/Z �YJ Z�ScÃ pc[ wZ¯MrN JJ Z�M [ Z�S½Z l R l # ( l ��	 %3Whw I P>PjO`deO�_ IKH
| I M [ N H O�� IK[ O`N J ^ H N�^YZ H3[ O�Z�P ] J S/Z Hh[ wZ$PjwN H3[ S/O P [ IKJ MrZ6Zf��^ IKJ PjO`N JvI P [ wZ8d IKJ O1|¹N�_ S�O J/[ Z ��H+IKJ S � # 8 � % l
) J StZ{Z�ShW [ wZ p M IKJ Ã Z.� H O [\[ Z J¯I P6Pj]d&NK| ^ H N¶S/] M [ P;NK| � # 8 � % � PfW IKJ S I ^^_ p O J��a[ wZ ����u8b [ N � � A #*#
I deN�] J/[ P [ N I ^^A_ p.[ wZ�����u8b [ N [ wZ � � P l � wZ J �$ZsM IKJ½H Zf^YZ IK[ P [ Z{^½Ã p P [ Zf^ [ wAZ IKH!� ]deZ J/[ P
NK| o Z�M l ( l O W [ Ne^ H N R Z�� l��sl �YJ O [ Z J Z�P3PÏNK| [ wZ H Z J N H d I _`O��fZ�Sed IKJ O}|¹N�_TS O J/[ Z ��H+I _ PM# ( l O (�% l

o O`deO�_ IKH _ p �$ZeM IKJ PjwN�� [ w IK[�H Z J N H d I _�O��fO J��Ä[ wAZ©MrN JJ Z�M [ Z�S(d IKJ O}|¹N�_TScO J/[ Z ��H+I _ P I deN�] J/[ P
[ N I SS [ N [ wZ.Ã IKH Z  I deO`_ [ N J O IKJ»[ wZ.P I d©Z.MrN�] J/[ Z H3[ Z H d.P I P+��wZ J»H Z J N H d I _�O��fO J��e[ wZ J N JA�
MrN JJ Z�M [ Z�S¼d IKJ O1|¹N�_ S¼O J/[ Z ��H+I _ P l

� wAZ.deN�P [ O`d©^ N H3[3IKJ¶[ ^ N�O J¶[ O P [ N»PjwN�� [ w IK[¯[ wZºMrN JJ Z�M [ Z�S¿d IKJ O}|¹N�_TS O J/[ Z ��H+I _ PP# ( l O (�%
IKH Z I _ PjN )3l � l �YJ O [ Z�WhO l Z l [ w IK[�J N I SS/O [ O`N JYI _�S/O R Z H!� Z J MrZ�P>N¶MfMr] H �awZ J PjN�d©Z¸NK| [ wZ©S/O P [3IKJ MrZ�P
Ã Z�MrN�deZ R Z H3p _ IKH!� Z?# 8 � � Q % l 	 ZÀPjw I _�_ J N [P� O R Z I S/Z [3I O�_`Z�S ^ H N�NK|sNK| [ wOTP H Z�Pj]A_ [ wZ H Z�W
PjO J MrZ¸O [ O P>_`Z J���[ w pºIKJ S J N [ ^ IKH3[ OTMr]_ IKH _ p O�_`_�]Ad©O JYIK[ O J"� l�	 Z¯w IqR Z [ N¼|¹N�_�_`N�� [ wZ¯^ H N¶MrZ�S/] H Z¸NK|
o ]Ã PjZ�M l ( lnÇ W���wO M3wP� I PÏ]YPjZ�S [ N.PjwN�� )@l � l �YJ O [ Z J Z�P3P8NK|6] JH Z J N H d I _`O��fZ�S¯MrN JJ Z�M [ Z�S¼d IKJ O}|¹N�_TS
O J¶[ Z ��H+I _TPfWM@wZ�M!G�O J��Ä[ w IK[a[ wZ � l��¸l MrN�] J/[ Z H3[ Z H d.PaS/N J N [ O J/[jH N¶S/] M+Z I SS/O [ O`N JYI _ )3l � l S/O R Z H!� Z J/[
[ Z H d.P l � wAOTP>O P I MrN J PjZ�x�]Z J MrZ¸NK|$N�] H S/Z �YJ O [ O�N J NK| [ wZ©Pj]AÃ [\H+I M [ O�N J N�^ Z H+IK[ O`N J � � W � O R Z J Ã p
# ( l ( 	 %

� � � : �
��� � � ���

� + ��. � È � + � � ��� . � � � � # ( AT� Ç � %

	 wAZ J �$Z.S/O`_ IK[ Z [ wZ.S/O P [ IKJ M+Z�P�O J PjOTS/Z [ wZ.S/O I���H+I d � Ã pºI3� _�N�Ã I _�| I M [ N H-2 W [ wZ �YH P [�[ Z H d P
� + ��. � P3M I _`Z I P 2 � W �aO [ w � � � + C�� W IKJ S IKH Z )3l � l MrN J/R Z H!� Z J/[ �awZ J 2 � Q #9PjO J MrZ [ wZ pºIKH Z
� l��¸l S/O R Z H!� Z J/[ ��wZ J 2 � 	 % l � wAZ¯N J _ p S IKJ"� Z H N�] P [ Z H d OTP [ wAZ©_ I P [ N J Z�W ��O [ w � : � + C�� W
�awAOTM@w?O Pe_�N ��IKH O [ wdeOTM I _`_ p StO R Z H!� Z J/[ IK[ B : 	 lD N��$Z R Z H W�ÃYZ�M I ]YPjZ½NK| [ wAZ )3l � l Mr] [\� N�0 � �
#9S/Z �YJ Z�S¸Ã p # ( l ��� % % W [ wOTP [ Z H d RKIKJ OTPjwAZ�P�O}|"PjN�deZ$NK| [ wZ�S/O P [3IKJ MrZ�P�O J PjO S/Z � Ã Z�MrN�deZ�P6_ IKH!� Z�W IKJ S
O P J N [ ^ H Z�PjZ J/[ O J¼[ wZ>_ IKH!� Z 2ÄI P p de^ [ N [ O M$Zf��^ IKJ PjO�N J NK| � � � l � wAOTP�OTP [ wZ H Z I PjN J �aw p¸[ wAOTP )3l � l
Mr] [j� N�0 � I PÏO J/[jH N¶S/] M+Z�S l � wO P$O`d©^A_�O`Z�P [ w IK[�[ wAZ�� l��sl MrN�] J/[ Z H3[ Z H d.P IKH Z J N [ )3l � l S/O R Z H!� Z J¶[aIK[
B : 	 W IKJ S¯PjO J MrZ [ wZ$Ã IKH ZaMrN JJ Z�M [ Z�S¸d IKJ O}|¹N�_TS�O J/[ Z ��H+I _TP IKH Z )3l � l �YJ O [ Z#W [ w IK[6[ wZ H Z J N H d I _�O��fZ�S
d IKJ O}|¹N�_TSeO J/[ Z ��H+I _ P IKH Z I _ PjN )3l � l �YJ O [ Z�W I P$_`N J��¯I P [ wZ�Z{� [ Z H3JYI _h^ N�O J¶[ P %  #¹O Jc[ wZ�N�ÃYPjZ H3R�I Ã_`Z�P0 
 "$ � � # � % 
	 % %°P [3I�p«IK[aI �YJ O [ ZvS/O P [ IKJ M+Z�| H N�dCZ I M3wcN [ wZ H l

Æ�



m J N [ wZ H Pj]Ã [ _�Z(^YN�O J/[ W [ w IK[ �$Zºw I�R Z J N [ S/OTP3Mr]YP3PjZ�ShWÏOTP H Zf_ IK[ Z�S [ N [ wZÀStOTP [jH O�ÃA] [ O`N JYI _
M3w IKH+I M [ Z H NK| [ wZ�d IKJ O}|¹N�_TS O J/[ Z ��H+I _ P l�	 Z�w I�R Z�M3wZ�M!G�Z�S [ w IK[$[ wZ�� l��sl ^YN��$Z H MrN�] J/[ O J�� NK| [ wZ
Pj]Ã [jH+I M [ Z�SeO J/[ Z ��H+IKJ SAP � � OTP � N�N¶S¼Z J N�] � w l� N��$Z R Z H W�O1| �$Z�w I S.S/Z I _ [ �aO [ we|¹] J M [ O`N J PfW �awO M3w
w I S [ N�ÃYZ�O J/[ Z ��H+IK[ Z�S ��O [ w I �$Zf_�_S/Z �YJ Z�SÁdeZ I Pj] H Z E < 8 � W�O [ �$N�]_TSÁÃYZ J Z�MrZ�P3P IKH3p�[ N¸M3wZ�M G [ w IK[
[ wZ�� l��¸l Ã N�] J SP IKH Z>] J O}|¹N H d N R Z H$[ wZ�O J/[ Z ��H+IK[ O`N J StN�d I O J � l � wOTP�^ N�O J/[ w I P8ÃYZfZ J M3wZ�M!G�Z�S
Zf��^_`O M+O [ _ p |¹N H¸[ wZ«PjO`d©^A_�Z H deN¶StZ{_8NK| � Ç Æ � S/Z�P3M H O`ÃO J��½I d©ZfdÄÃ H+IKJ Z¯O J/[ Z H+I M [ O J�� �aO [ w I PjO J�� _`Z
^ N�O J/[ l�) [ �$N�]A_TS¼ÃYZ�^ N�P3PjO�Ã_`Z [ N.P [ ]YS p.[ wAOTP�^ H N�Ã_`Zfd |¹N H N�] H deN/S/Zf_�W I _ [ wAN�] � w [ wZ [ Z�M3w J O x�]AZ�P
NK| � Ç Æ � Ã Z�MrN�deZ R Z H3p wZ IqR�p l� N��$Z R Z H WKN J Zaw I P [ N H ZfdeZ{dÄÃYZ H�[ w IK[´[ wZ�d©Z I Pj] H Z E < 8 � O P�O J | I M [
S/Z �YJ Z�S I P I S/O P [\H O`Ã] [ O�N J N R Z H S/O P [ IKJ MrZ¸Pj^ I MrZ l � wO PadeZ I Pj] H Z�O P>PjO J"� ]_ IKH N J½[ wZ¸Ã N�] J S IKH O`Z�P
NK| � W IKJ S [ wAZ�PjZ>PjO J"� ]_ IKH O [ O�Z�P IKH Z [jH Z IK[ Z�SÄÃ p¯I��YJ O [ Za^ IKH3[ ^ H Z�P3M H O`^ [ O`N J #ªO l Z l Ã p O J/[ Z ��H+IK[ O`N J Ã p
^ IKH3[ P&% l � NÄw I�R Z I MrN�de^_`Z [ Z�^ H N�NK|)NK| � l��sl � J O [ Z J Z�P3PfW�N J Z�PjwAN�]_TS¼M3wZ�M!GÄZf��^_`OTMrO [ _ pe[ w IK[$[ wZ�PjZ
O J¶[ Z ��H+IK[ O`N J PÏÃ p ^ IKH3[ P>S/N J N [ O J¶[ Z H |¹Z H Z���O [ w [ wZ � l��¸l PjO J�� ]_ IKH O [ O`Z�P$NK| [ wZ¸O J¶[ Z ��H+IKJ S # �awO M3w
N¶MfMr] H N J I d¯] M3w½Pjd I _`_`Z H Pj]ÃYPjZ [ NK| [ wZ¸ÃYN�] J S IKH3p NK| � % l b���^A_�O MrO [ M I _TMr]_ IK[ O�N J P IK[ �YH P [�IKJ S
PjZ�MrN J S(N H S/Z H P�PjwN�� [ w IK[�[ wOTP�O P�O J S/ZfZ�S [ wZ.M I PjZ�W IKJ S �$Z.S/N J N [ PjZfZ IKJ/pºH Z I PjN J ��w p½[ wO P
deO � w [$J N [ Ã Z [ wZ¸M I PjZ IK[ wAO � wZ H N H S/Z H PfW�Ã] [ �$Z¸S/N J N [ w IqR Z I |¹]A_�_h^ H N�NK|�NK| [ wOTP�Mr_ I O`d l

�-� �)��� �  �����4� � � 
 ��-�)�

��������� � ���!� "���$�%�&
� wAZ�N�] [ M+N�deZ�NK| [ wZ�^ H Z R O`N�]YP$PjZ�M [ O`N J O P [ w IK[a[ wZ [ wZfN H3p O P H Z J N H d I _`O�� I Ã_`Z [ w H N�] � wcZf� �

I M [ _ p�[ �$N H Z J N H d I _`O�� IK[ O`N J PfW I � IqR Z�|¹] J M [ O�N JÄH Z J N H d I _`O�� IK[ O`N JvIKJ S I MrN�]^_`O J�� MrN J P [3IKJ/[)H Z J N H3�
d I _�O�� IK[ O`N J l �½N H Z�^ H Z�M+O PjZf_ p W�_`Z [ ] P´S/Z �YJ Z I�H Z J N H d I _�O��fZ�S  I deO�_ [ N J O IKJ�A � � ?� � � Wy|¹] J M [ O�N J NK| I
H Z J N H d I _�O��fZ�S � Z{_ S ?� � # 8 % W NK| IÁH Z J N H d I _�O��fZ�SeMrN�]^_`O J�� MrN J P [ IKJ/[ M � IKJ S¼NK| IÁH Z J N H d I _`O�� IK[ O`N J
deN�deZ J/[ ]dCP3M I _�Z � W/Ã p

A � � ?� � � B G�D*E :�� # M � %Ç
F
E < 8 G H I ?� � # 8 % K � È M � � � # M � % ���Ç

F
E < 8 F E < 8 O Q @ G ?� � # 8 % < ?� � # 8 O % K A

# Æ�AT� %
� J ZaM IKJ Ã]O`_ S¸O J ^ Z H3[ ] H Ã IK[ O`N J¸[ wZfN H3p�[ �$N H Z J N H d I _`O�� IK[ O�N J | I M [ N H P � # M	� % IKJ S � � # M	� % W �awO M3w
IKH Z�|¹] J M [ O`N J P"NK| M	� IKJ S�NK| B+W�PjN [ w IK[)[ wZ [ wZfN H3p W���wZ J Z{��^ H Z�P3PjZ�S�O J¸[ Z H d.PhNK| [ wZ H Z J N H d I _�O��fZ�S
x�] IKJ¶[ O [ O`Z�P ?� � IKJ S M	� W�O P�� � �YJ O [ Z �awZ J B � 	 l � wOTP�d©Z IKJ P [ w IK[ O1|-�$ZiMrN J PjO S/Z H6IKJ¶p ^w p PjO M I _
N�ÃYPjZ H3R�I Ã_`Z 0 # ?� � %3WYPj]YM@w I P [ wZ [ �$N¯^ N�O J/[ |¹] J M [ O`N J

� : # ?� � # 8 % < ?� � #���% % � @ # Æ�A Ç %
Æ Ç



O [ P I�R Z H+I�� Z R�I _`]Z

� � # 8 @ �I% : � #q?� � # 8 % < ?� � # �I% % � � � : � � � ?� � # 8 % � �4#q?� � %�Z ������� "* ��� � '	� �
� � � ?� � # 8 % � Z ��� � � "* ��� � '	� � # Æ�AJ� %

O P I � � �YJ O [ Z>|¹] J M [ O�N J NK| M	� I P B � 	 W ��wZ J Z R�I _`] IK[ Z�S3�aO [ w [ wZ H Z J N H d I _�O��fZ�S  I deO�_ [ N J O IKJ
A � l?m Pe] Pj] I _�W [ wZ H Z J N H d I _�O�� IK[ O`N J | I M [ N H P � IKJ S � � W.��wZ J Zf��^ IKJ StZ�S¿O J M	� WÏw I�R Z � �

S/O R Z H!� Z J M+Z�PfW �awO M3w IKH Z�^ N�_�Z�PÏO J B

� # M	� % : � È M	� # 	 B È A�A�A % È � # M � � %
� � # M	� % : � È M	� # 
 B È A�A�A % È � # M � � %

# Æ�A (�%

m d I �jN H M+N J PjZ�xy]Z J MrZ6NK| [ wAOTP H Z J N H d I _`O�� I ÃAO�_`O [·p OTP [ wZ�Z{��OTP [ Z J MrZ´NK| H Z J N H d I _`O�� IK[ O�N JM��H N�]^
Z�x�] IK[ O`N J PfWC�awAOTM@w I P�]YPj] I _tMrN�deZ$| H N�d [ wZÏ| H Z{Z�S/N�dDO Je[ wAZiM3wAN�OTMrZ$NK| [ wZ H Z J N H d I _`O�� IK[ O�N J P3M I _�Z
� W IKJ S �awAOTM@w M IKJ Ã Z.S/Z H O R Z�S I P�|¹N�_�_`N��>P l � wZ H Z J N H d I _`O��fZ�S  I deO�_ [ N J O IKJA � � ?� � � OTP�Z�x�] I _
[ N [ wAZ½Ã IKH Z  I deO`_ [ N J O IKJnA � ?� � � O R Z J Ã p # Ç/l � %¸Ã p¿[ wZºM@w IKJ�� Z¼| H N�d H Z J N H d I _`O��fZ�S [ N»Ã IKH Z
x�] IKJ¶[ O [ O`Z�P

?� : � > � � # M	� % ?� � � M : M � � � # M � % � @ � � # M	� % � � # Æ�AnÆ %
� wAOTPÏd©Z IKJ P�|¹N H O J P [ IKJ MrZ [ w IK[

� # ?� � # 8 % < ?� � # �I% % � � � : � � > � # ?� # 8 % < ?� #���% % � � A # Æ�AJO %

k N J PjOTS/Z H O J��e[ w IK[ M O P � ��Z�S IKJ S R�IKH3p O J�� � W # Æ l Æ %>S/Z �YJ Z�P I¼H Z J N H d I _�O�� IK[ O`N JN��H N�]^ ,YN�� |¹N H

M	� W M3w IKH+I M [ Z H O��fZ�SeÃ pe[ wZ 	 O`_ PjN J�� |¹] J M [ O�N J

� # M � % : �
WW �
���� � M � # Æ�A1� %

o O`deO�_ IKH _ p W [ wAZ IKJ N�d I _�N�] P$S/O�deZ J PjO`N J |¹N Hi[ wZ � Z{_ S ?� � O P � O R Z J Ã p

7 # M � % : �
WW �
���� � 3 "* _ J # ?� � � � %

: 7 < �
Ç �

WW �
���� � _ J �

# Æ�A � %

�awAZ H Z 7K: # Ç4<5> % B Ç O P [ wZcM IKJ N J OTM I _$S/O`d©Z J PjO`N J NK| ?� l o O J M+Z [ wZe|¹] J M [ O`N J P �&IKJ S 7ÀIKH Z
S/O`deZ J PjO�N J _`Z�P3PfW [ wZ p S/Zf^ Z J S(N J _ p N J M	� # IKJ S(N J B IKJ S > %3W IKJ S J N [ N J � l.m R�IKH O IK[ O�N J NK|

ÆC�



[ wZ H Z J N H d I _`O�� IK[ O�N J P3M I _`Z � |¹N H�[ wZ [ �$N � ^YN�O J/[ |¹] J M [ O`N J # Æ l � %�OTP I ÃYPjN H Ã Z�ScO J/[ N I M@w IKJ�� Z¸NK|
M	� IKJ S I � IqR Z � |¹] J M [ O`N J.H Z J N H d I _`O�� IK[ O�N J W [ w H N�] � w [ wZ H Z J N H d I _`O�� IK[ O�N JP��H N�]A^.Z�x�] IK[ O�N J#

�
WW � È � # M	� % WW M	� È=Ç # 7 < 7 # M	� % % $ � � # 8 < ��% : 	3A # Æ�An� %

GAH N�d # Æ l � %vN J ZÊS/Z H O R Z�P [ wZ k I _`_ IKJA� o p d IKJ �fO�G(Z�x�] IK[ O�N J W ��wO M3w � O R Z�P [ wAZ R�IKH O IK[ O`N J NK| [ wZ
[ �$N � ^ N�O J/[ |¹] J M [ O�N J ] J StZ H � _`N�Ã I _ H Z�P3M I _�O J�� NK| [ wZ�S/O P [ IKJ MrZ�� : � 8 < � � l � w IKJ G¶P [ N [ wAZ�PjO`de^_`Z
wN�deN � Z J ZfO [·p©H Zf_ IK[ O`N J

� � #�� @ � % : � � ��� � # � ��% # Æ�AT�f	 %
[ wZ H Z J N H d I _`O�� IK[ O�N J9��H N�]^¼Z�xy] IK[ O�N JN� O R Z�P#

�
WW�� È � # M � % WW M � < Ç 7 # M � % $ � � #���% : 	$A # Æ�AT��� %

m P�]YPj] I _9W�O}| [ wZ H Z$OTP IKJ O J | H+IK�9H Z�SvP [3I Ã_`Z � ��Z�S�^ N�O J/[ M ��� � 	 W�Pj]YM3w [ w IK[ � # M	��� % :?	 W � O # M ��� %��
	 W [ wZv_ IKH!� Z���Ã Z{w I�R O�N�] H NK| � � #���% ��O�_`_)Ã Z � N R Z H3J Z�SeÃ p.[ wAOTP � ��Z�S¼^YN�O J/[ W/_`Z I S/O J"�¯[ N

� � #���%
	 � ����� � 7
�
:F7 # M � � % # Æ�AT� Ç %

O l Z l [ N [ wAZ>| H+I M [ I _�S/O�deZ J PjO`N J E� � C � NK| [ wAZ�deZ{dÄÃ H+IKJ Z

E� � C � : > B 7
�
A # Æ�AT��� %

��� ��� � ��� %!% � �9� 7�� � �67
	 Z J N�� I ^^A_ pÄ[ wZ � ��u´b |¹N H d I _�O Pjd [ N©MrN�de^] [ Z [ wZ H Z J N H d I _�O�� IK[ O`N J ��H N�]A^e|¹] J M [ O�N J P

|¹N H�[ wZ¯deN/S/Zf_)NK|aPjZ{_}| ��I�R N�O S/O J��¯[ Z [ wAZ H Z�S d©ZfdÄÃ H+IKJ Z�P IK[ N J Z¸_�N�N�^)W IKJ SºPjwN��&wN�� [ N H Z�MrN R Z H
[ wZ H Z�Pj]_ [ P�NK| �`� Ç �+���K�+��� � |¹N HÄ[ wZ½P3M I _�O J�� O J S/O MrZ�P IK[ �YH P [ N H S/Z H O J B l G N H PjO�de^_`OTMrO [�p _`Z [ ]YP
S/Z J N [ ZvÃ p � � 8 @ � 	 [ wZ [ �$N � ^ N�O J/[ N�^ Z H+IK[ N H

� � 8 @ � 	 : Q @ #q?� # 8 % < ?� # �I% % A # Æ�AT� (�%
� wAZ�� l��¸l StO R Z H!� Z J/[ S/O I���H+I d.P IK[ �YH P [ N H StZ HaIKH Z H Z{^ H Z�PjZ J/[ Z�S N J � � l �f	

y
y1

3

1x
2

x

2

x1 x2
1y

x1 x2

x

� � l �f	

Æ (



	 Z J ZfZ�S [ wZ ����u8b¿|¹N H�[ wZeM+N J/[jH+I M [ O`N J � � 8 > @ 8 � 	 � �����������
	���
�������� �awZ J^8 > � 8 � W
�awAOTM@w«O P

� � 8 > @ 8 � 	 :I 1 � I � 	 �
� � 8 > < 8 � 	 � # 8 % È 	 T 

� � 8 > < 8 � 	 � H T ?� # 8 % H  ?� # 8 % �$È A A�A # Æ�AT�fÆ %

�aO [ w 8$: # 8 > È 8 � % B Ç/l�	 ZsP [3IKH3[ | H N�d [ wZ���u8b

Z ' "� + "*�+ I 1I. � "*�+ I � .B. : �9� È O # 8 T> < 8
T
� % � H T � � # 8 % � � �

< �
Ç # 8 T� < 8

T
> % # 8 � < 8  > % � H T � � # 8 % H 

� � # 8 % � � � � � È ��� ����Z
"� � � + I 1�� I � . # Æ�AT��O %

� wAZ � ��u´b # Æ l �fÆ %´O P$N�Ã [3I O J Z�S¼Ã p O J/[ Z ��H+IK[ O J�� N R Z H ?� W/_`Z I S/O J��¯[ N

	 �
� � 8 > < 8 � 	 : # ( � % � @ � � # < � # 8 > < 8 � % % � @ � � # Æ�AT�q� %

	 T 
� � 8 > < 8 � 	 : < �

( # ( � % � @ � � # < � # 8 > < 8 � % % � > � @ � � # 8 T> < 8 T� %!# 8  > < 8 � % # Æ�AT��� %
� wAZ � ��u´b |¹N H � � � � O P$NK| [ wAZ�|¹N H d

� � 8 > @ � > 	 � � 8 � @ � � 	 :
� 1�� � �� 1�� � � 	 �

� � � 8 > < 8 � @ � > < � � 	 � � 8 @ � 	 È � ��� # Æ�AT�f� %

�awAZ H Z 8P: # 8 > È 8 � % B Ç W � : #�� > È � � % B Ç/l 	 Zv]YPjZ [ wZ���u´b

Z ' "� 1�+ "*�+ I 1G.G� "*�+ � 1�.-. Z ' "��� + "*�+ I � . � "*�+ � � .-. : Z ' + "� 1 "*�+ I 1G. � "��� "*�+ I � .-. Z � ' + "� 1 "*�+ � 1I. � "��� "* + � � .B.
: � Z ' + "� 1 � "��� . "*�+ I . È ����� � Z � "� 1 "����� + I 1�� I � . � Z � ' + "� 1 � "��� . "*�+ � . È � ��� � Z � "� 1 "��� � + � 1 � � � .

# Æ�A Ç 	 %
� wAZvMrN�Z � M+O`Z J/[ 	 �

� � O P$N�Ã [3I O J Z�SeÃ p O J/[ Z ��H+IK[ O J"� N R Z H ?� > IKJ S ?� � W I | [ Z H O J PjZ H3[ O J��¸[ wAZvO S/Z J/[ O [�p
� :�� E @ ?� Q @ # ?�P< ?� > < ?� � %°PjN [ w IK[ �$Z � Z [ |¹N H � �

F	F9F E @ ?� ># Ç�� % @ E @ ?� �# Ç�� % @ E @ ?� Q @ # ?�$< ?� > < ?� � %�Z ' "� + "* + I . � "* + � .B. Z � "� 1 "��� + � + I 1�� I � . � � + � 1�� � � .B. # Æ�A Ç � %

m | [ Z H Zf��^ IKJ StO J�� Q @ # ?�8< ?� > < ?� � % : Q @ # ?� > È ?� � % È ������W [ wZ�O J/[ Z ��H+I _�N R Z H ?� Ã]AO�_ SP [ wZaN�^ Z H+IK[ N H
� � 8 @ � 	 W IKJ S [ wZ�O J/[ Z ��H+I _hN R Z H ?� > � O R Z�P [ wZ 	 �

� � MrN�Z � MrO�Z J/[

	 �
� � � 8 > < 8 � @ � > < � � 	 : # ( � % � @ � � � < � # 8 > < 8 � % < � #�� > < � � % � � @ � � # Æ�A Ç�Ç %

G O JYI _`_ p W [ wZ�� ��u8b¿|¹N Ha[ wZ�N J Z � ^ IKH3[ O Mr_�Z �9H Z�S/]YMrO`Ã_�Z>S/O I���H+I d=O P�Z I PjO�_ p |¹N�] J S [ N¯| I M [ N H O��fZ
O J¶[ N

� � 8 > @ � > 	 � � 8 � @ 8 ) 	 :I � 3 I�� � I 1 	 �
� � 8 � @ 8 ) 	 � � 8 > @ � > 	 È � ��� # Æ�A Ç � %

Æ�Æ



� wAOTP�PjwAN��>P [ w IK[�[ wZeS/O R Z H!� Z J MrZ JYI O R Zf_ pºI P3PjN/M+O IK[ Z�S [ N [ wOTP�S/O I���H+I d O P>O J | I M [�J N [ ^ H Z�PjZ J/[ W
IKJ S¼OTP I¸H Z&,YZ�M [ NK| [ wZ H Zf_`Z R�IKJ/[ S/O R Z H!� Z J MrZ � � � l

& Z [ ]YP J N��?MrN�d©^A] [ Z [ wAZ H Z J N H d I _`O�� IK[ O�N J | I M [ N H P � IKJ S � � IK[ �YH P [ N H S/Z H O J M � W/O l Z l [ wZ
MrN�Z � MrO�Z J/[ P 	 IKJ S 
 O J # Æ l (�% l � J Z�P [3IKH3[ P�| H N�d [ wZ I M [ O`N J # Æ l � %���O [ wN�] [ MrN�] J/[ Z H3[ Z H d PfW [ w IK[
O P.�aO [ w � : � ��: � l � wZ�^ Z H3[ ] H Ã IK[ O R Z�Zf��^ IKJ PjO�N J3� O R Z�P IK[ N H S/Z H M � IÁ[ Z H d

< M	� � �Ç
F9F

E < 8 > E < 8 � � � 8 > @ 8 � 	 # Æ�A Ç (�%

	 wAZ J�8 > � 8 � WO [6� O R Z�P I PjO J�� ]_ IKH MrN J¶[jH O`Ã] [ O�N J # I ^ N�_`ZvO J B!%8Z�x�] I _ [ N

< M	� � �Ç
F
E < 8 � # H ?� � # 8 % % � � F

�
I 1�� I � � � �E < # 8 > < 8 � % Q T > � T 

� � 8 > < 8 � 	 # Æ�A Ç Æ %

� OTP IKJ«IKH ÃO [\H+IKH3p )3l � l _�Z J���[ w«P3M I _`Z#W IKJ SePjO J MrZ [ wZ H Z�PjO S/]Z�NK| [ wAZi^ N�_`Z�StN�Z�P J N [ S/Zf^ Z J SeN J � W
�$Z�M IKJ PjZ [ O [$[ N � : � � >�# [ wZ�O J/R Z H PjZaNK| [ wZ H Z J N H d I _`O�� IK[ O�N J d I P3P´P3M I _`Z�% l � wZ>_ I P [ O J¶[ Z ��H+I _
N R Z H # 8 > < 8 � %°M IKJ Ã Z�^YZ H |¹N H deZ�SeZf��^_`OTMrO [ _ p W IKJ S � O R Z�P

F
� � � � � � 1E < � �

> � TvT
� � � 	 : � � �

B
< �
( > # ( � % � � � # Ç8<?> % > � � � � Ç � <� �� # > B Ç % � � � � � # Æ�A Ç O %

� wAOTPÏ^YN�_`Z�O P [ wZ H Z+|¹N H Z¸Pj]Ã [jH+I M [ Z�SeÃ p.I � I�R Z � |¹] J M [ O�N J¼H Z J N H d I _`O�� IK[ O`N J W�Ã p M3wN�N�PjO J��

� : � È M	�B
�
( > # ( � % � � � # Ç=<?> % > � � � � Ç � <� �� # > B Ç % � � � � � # Æ�A Ç � %

m [ N H S/Z H M � � �$Z � Z [>I | I M [ N H

M � � � � ��
F	F9F	F

E < 8 > E < � > E < 8 � E < � � � � 8 > @ � > 	 � � 8 � @ � � 	 # Æ�A Ç � %
	 wAZ J�8 > � 8 � W � > � � � PjO�dÄ]_ [ IKJ ZfN�]YPj_ p W�O [6� O R Z�P I PjO J�� ]A_ IKH MrN J¶[jH O`Ã] [ O�N J Z�xy] I _ [ N

M � � � � ��
FdF

E < 8 E < � � � 8 @ � 	 F	F��
� 1 � � 1 � %���
� 1 � � � � %��E < # 8 > < 8 � % E < #�� > < � � % 	 �

� � � 8 > < 8 � @ � > < � � 	 # Æ�A Ç � %

� wAZvPjO J"� ]_ IKH ^ IKH3[ NK| [ wO P$_ I P [ S/N�]Ã_`Z�O J/[ Z ��H+I _hM IKJ Ã ZvM I _ M+]A_ IK[ Z�ScZ{��^_`OTMrO [ _ p W/_�Z I S/O J��¯[ N

F9F � � � % � � 1� � � % � � 1E <�� E <	� 	 �
� � � � @ � 	 : � � � 
�� �

B
# Ç8<?> % � > � � �

# ( � % � �  Ç � 
 �� # > B Ç %�� � � � � � � <
� � < � �� � � <� � < � È � ��������

# Æ�AJ��	 %
ÆCO



� wAZ©P I deZ¸^YN�_`Z©MrN�deZ�P I _ PjNe| H N�d [ wAZ©PjO [ ] IK[ O`N J �awAZ H Z 8 > � � � W � > � 8 � l � wZ�PjZ [ �$N.^ N�_�Z�P
IKH ZvPj]Ã [\H+I M [ Z�S¼Ã p.I MrN�]^A_�O J�� MrN J P [3IKJ¶[$H Z J N H d I _`O�� IK[ O�N J W�Ã p M@wN�N�PjO J��

� �2: � È M	�B
�
Ç # ( � % � � � # Ç=<?> % � > � � �  Ç � 
 �� # > B Ç % � � � � � � � <

� � < � �� � � <� � < � # Æ�AJ�� %

GAH N�d # Æ lnÇ � % IKJ S5# Æ l �� %vO P�OTPÄP [\H+I O � w [ |¹N H � IKH S [ N MrN�de^] [ Z [ wZ H Z J N H d I _`O�� IK[ O�N J ��H N�]^
|¹] J M [ O�N J PfW/]YPjO J"� # Æ l Æ % W
# Æ l � % IKJ S # Æ l � % l�	 Z �YJ S

� # M	� % : < B M	� È M	� �Ç # Ç=<?> % � > � � �
# ( � % � �  Ç � 
 �� # > B Ç % � � � � � 
�� � � <

� � < � �� � � <� � < � È E Ç
# Ç=<?> % �

ÇC> ���� # Æ�AJ� Ç %

7 # M � % : Ç8<?>
Ç È M	�� > # Ç8<?> % > � � �

# ( � % � �  Ç � 
 �� # > B Ç % � � � � � # Æ�AJ�C� %

� wAZ M	� � MrN�Z � MrO`Z J/[ NK| � O P�^ N�PjO [ O R Z |¹N H¯	 � > � Ç/l � wZ H Zr|¹N H ZÄ|¹N H Pjd I _�_8^YN�PjO [ O R Z$B�� 	 W
[ wZ � |¹] J M [ O�N J w I P IKJ )3l � l IK[j[jH+I M [ O R Z � ��Z�S¼^YN�O J/[ M � � � B+W��awO M3w � N R Z H3J P [ wZ�_ IKH!� ZvS/O P [3IKJ MrZ
P3M I _�O J�� ÃYZfw IqR O`N H NK| [ wZ�deZfd¯Ã H+IKJ Z l �>PjO J�� # Æ l � Ç % [ wZ IKJ N�d I _`N�]YP$S/O`deZ J PjO�N J.IK[ N H S/Z H B°O P

7
�
: Ç8<?>

Ç È B

�� E È ( >

# Ç+<?> % �
� � <
� � < � �� � � <� � < � ���� � >

# Æ�AJ� (�%

� wAOTP H Z�Pj]_ [�I���H ZfZ�P �aO [ w [ w IK[8� O R Z J O J �`��� W � Ç W ��� � #¹O [ S/O 0hZ H P�N J _ p Ã pºI.[ Z H d NK|°N H StZ H � # B���% W
IKJ S¼N J Z�w I P [ N H Z{deZfd¯Ã Z H$[ w IK[a[ wZvZf��^ IKJ PjO`N J ^ IKH+I deZ [ Z H L : ( >D< E # Ç+<?> %$]YPjZ�S.O Jc[ wZ�PjZ
^ I ^ Z H P$O P J N [$[ wZ�Z{��^ IKJ PjO`N J ^ IKH+I deZ [ Z H B´]YPjZ�S¼wZ H Z#W/ÃA] [ OTP L : Ç B!% l

�
���  � `� � � � � ���K� ��� �
� ����� � � �#��& 7�$�%�&^% � �6)+� 34%�
 � � ��% � &+$��#��3 ��3  !�2"�&*�q7

��^ [ N J N�� �$Z¼w I�R ZcM+N J PjOTS/Z H Z�S O J �YJ O [ Z©deZfd¯Ã H+IKJ Z�P�N J _ p Å [ wAZ.deN¶S/Zf_aS/Z �YJ Z�S Ã pÀ[ wZ
I M [ O`N J # Ç/l � %¯OTP¼S/Z �YJ Z�S¿N J?[ wZºO J �YJ O [ Zºb6] M+_`O S/Z IKJ Pj^ I MrZ ) � < l ) [ O PeO`d©^ N H3[3IKJ¶[Ä[ N¿Zf� [ Z J S
N�] HÄH Z�Pj]A_ [ P [ N �YJ O [ Z.deZfd¯Ã H+IKJ Z�P l ) J ^ IKH3[ O M+]A_ IKH W [ wZ«S/O H Z�M [¯H Z J N H d I _�O�� IK[ O`N J deZ [ wN/S»]YPjZ�S
O J �`� Ç W ��� W ��� � [ N«^ Z H |¹N H d N J Z � _`N�N�^ M I _ Mr]_ IK[ O`N J P�d I G�Z�P I M H ]YMrO I _�]YPjZ¸NK| [ wZ �YJ O [ Z J Z�P3P�NK| [ wZ
deZfd¯Ã H+IKJ Z [ NºS/Z �YJ Z H Z J N H d I _`O��fZ�S½x�] IKJ/[ O [ O`Z�PfW6Pj] M3w I P [ wZ.S/O`deZ J PjO�N J _`Z�P3P�PjZ�MrN J S R O H O I _´MrN �
Z � M+O`Z J/[�� W IKJ S [ NÀP [ ]YS p O [ P+, N�� �aO [ w [ wAZ«PjO��fZeNK| [ wZ.deZfd¯Ã H+IKJ Z % I P % � Q?l ) J N H StZ H

Æ��



[ N©^ H N R Z [ wZsMrN J PjO P [ Z J M p NK| [ wZsStO H Z�M [aH Z J N H d I _`O�� IK[ O�N J deZ [ wN/ShW��$Z J ZfZ�S [ N H Zf_ IK[ Z�O [a[ N [ wZ
� Zf_ S [ wAZ{N H Z [ OTM I _ H Z J N H d I _�O�� IK[ O`N J d©Z [ wN¶S¼S/Z R Z{_`N�^ Z�S wZ H Z l � N H ZfN R Z H W�PjZ R Z H+I _VP3M I _`O J"� O J S/O MrZ�P
M3w IKH+I M [ Z H O��fZ �YJ O [ ZadeZfd¯Ã H+IKJ Z�P l � wO P�O P [ wZ�M I PjZaNK| [ wZ�MrN J � � ] H+IK[ O`N J Zf��^ N J Z J¶[ � W IKJ S¸NK| [ wZ
MrN J/[ I M [ Zf��^YN J Z J/[ P 	 � PÏ|¹N H deZfd¯Ã H+IKJ Z�P���O [ w«Ã N�] J S IKH O�Z�P l

& Z [ ]YP �YH P [ MrN J PjO S/Z H°I��YJ O [ Z [ Z [ wZ H Z�SedeZfd¯Ã H+IKJ Z.�aO [ wN�] [ ÃYN�] J S IKH3p l ) [ M+N H3H Z�Pj^ N J SP"|¹N H
O J P [ IKJ M+Z [ N IKJ O H3H Z � ]_ IKH _ IK[j[ O MrZ �aO [ wºM+N�N H S/O JYIK[ O`N J S/Zr|¹Z�M [ P IKJ Sc_�O J G R�IKH3p O J"� Zf_ I P [ OTM�deN¶S/]A_�O l
o O J MrZ�N J Pj]YM3w I _ IK[j[ O MrZ [ wZ H Z�O P J N JYIK[ ] H+I _)MrN�N H StO JYIK[ ZvP p P [ Zfd½W/O [ OTPÏÃYZ [j[ Z H>[ N StZ�P3M H O`ÃYZ�Pj]YM3w
I P p P [ Zfd O J»[ wZ«MrN J/[ O J ]]d _`O`d©O [ O J I MrN�N H S/O J IK[ ZÄO J StZ{^ Z J S/Z J/[ � Iqp l � wOTP�deZ IKJ P [ w IK[ �$Z
M3wAN�N�PjZ IKH ÃO [\H+IKH O`_ p PjN�deZ>M+N�N H S/O JYIK[ Z�P p P [ Zfd � 8 	 N J N�] H d IKJ O}|¹N�_ S�� # [ wO P8OTP I _�� Iqp P�^YN�P3PjO`Ã_`Z
_`N¶M I _�_ p W IKJ S+�$Z � IKJ/[h[ N �YJ S I MrN J¶[ O J ]A]d  I deO`_ [ N J O IKJ ��wO M3w¸S/Z�P3M H O`Ã Z�P [ wZ8Z{_ I P [ OTM�^ H N�^ Z H3[ O`Z�P
NK|�Pj] M3w I deZ{dÄÃ H+IKJ Z l ) | �$Z �YH P [´J Z � _`Z�M [ PjZ{_}| ��I�R N�O S IKJ MrZ IKJ S¼M+N J PjOTS/Z H$I ^w IKJ¶[ N�dDdeZfd¯Ã H+IKJ Z�W
O [ PÏZ{_ I P [ OTM�^ H N�^ Z H3[ O`Z�P IKH Z�PjO�de^_ p Z J MrN¶StZ�S¼Ã p.I�� ��Z�S.O J/[ Z H3JYI _ � O�Zfd IKJJ O IKJ deZ [jH O M � T  # 8 %8N J
[ wZvd IKJ O}|¹N�_ S � l � wZ�Zf_ I P [ O M  I deO�_ [ N J O IKJ OTP�P [ O`_�_�g I ]YP3PjO IKJ W IKJ S.NK| [ wZ>|¹N H d

A � D � ?� �CB G D E : �
Ç
F � E < 8�� � # 8 % W T ?� # 8 % � T  # 8 % W  ?� # 8 % # O�AT� %

m P�Ã Z+|¹N H Z�W�� : � @ ����� @ > _ I Ã Z{_ [ wZ$O J¶[ Z H3JYI _¶MrN�N H S/O J IK[ Z$O J S/O MrZ�P l � wAOTP  I deO�_ [ N J O IKJ¸[jH+IKJ P·|¹N H d.P
MrN RKIKH O IKJ/[ _ p ] J StZ H M@w IKJ�� Z�P¸NK|vMrN�N H S/O JYIK[ Z�PfÅ [ wZ½P I deZ«deZfd¯Ã H+IKJ Z#W ��O [ w [ wZºP I deZ.O J/[ Z H3JYI _
Zf_ I P [ O M�^ H N�^ Z H3[ O`Z�PfWfO PhS/Z�P3M H O�Ã Z�S>O Jv[ wZ´MrN�N H StO JYIK[ Z�P 8 O Ã p>[ wZ6deZ [\H O M � OT  # 8 O % : � I��� I ,�� � I
	� I ,�� �� � # 8 % l) [ O P J N��&Z I P p«[ N � Z J Z H+I _`O��fZ [ wAZ  I deO�_ [ N J O IKJ # Ç/l � %8|¹N H PjZf_}| ��I�R N�O S/O J�� deZfd¯Ã H+IKJ Z�P l � wZ
MrN RKIKH O IKJ MrZ�] J S/Z HaI M3w IKJ�� Z>NK|´MrN�N H S/O JYIK[ Z�P � ��Z�PÏO [�[ NeÃ Z

A � ?� � B G D*E : �
Ç
F � E < 8�� � # 8 % > T ?� # 8 % > T ?� # 8 %

È MÇ F � E < 8�� � # 8 % F � E < 8 O � � # 8 O % Q @ G ?� # 8 % < ?� # 8 O % K # O�A Ç %

� wAZ > T IKJ S > T IKH ZºMrN RKIKH O IKJ/[.IKJ S?MrN J/[jH+I�R�IKH O IKJ/[ S/Z H O RKIK[ O R Z�PÄ|¹N H.[ wZºO J/[ Z H3JYI _�d©Z [jH OTM � l
G N H d I _`_ p W [ wZ¼^YZ H3[ ] H Ã IK[ O R ZeZf��^ IKJ PjO�N J M IKJ Ã Z«MrN J P [\H ] M [ Z�S I _�N J��½[ wZ«P I deZe_`O J Z�P I P�|¹N H¯IKJ
O J �YJ O [ Z�deZfd¯Ã H+IKJ Z l ) [ O J/R N�_ R Z�P [ wAZsP I deZ¸S/O I���H+I d.P IKJ S [ wZ¯P I deZ�d IKJ O1|¹N�_ S.O J/[ Z ��H+I _ P8# Ç/l �fÆ %
IKJ S4# Ç/l �q� % l8o O�de^_ p W [ wAZ [ �$N�^YN�O J/[ |¹] J M [ O`N J � # 8 @ �I%)N J ) �=< � O R Z J Ã p # Ç/l ��� % w I P [ N>ÃYZ H Zf^_ I M+Z�S
Ã pe[ wZ�d I P3Pj_�Z�P3P8^ H N�^ I���IK[ N H N J½[ wAZvPj] H | I MrZ � W � � # 8 @ �I% WhPjN�_`] [ O`N J NK|

< � I � � # 8 @ ��% : �
� � # �I%

Q < # 8 < ��% < �
� N�_ # �F% # O�AJ� %

�awAZ H Z � : > T > T O P [ wAZsP3M I _ IKH &)I ^A_ I MrO IKJ N J � �aO [ w H Z�Pj^ Z�M [�[ N 8 l � wZ I SStO [ O�N J I _)PjN�] H MrZ
[ Z H d½W;^ H N�^ N H3[ O`N JYI _ [ N [ wZeO J¶R Z H PjZ¸NK| [ wZ IKH Z I NK| [ wZed IKJ O1|¹N�_ S � N�_ # �F% : � � E < 8 � � # 8 %+W

Æ �



O P¯wAZ H Z [ N [3I G�ZºM IKH Z«NK| [ wZN�fZ H N d©N/S/Z½NK| [ wZ &)I ^A_ I MrO IKJ l � wAOTP4�fZ H NÀdeN/S/Z½OTP I MrN J P [3IKJ/[
IKJ S O P I P3PjN¶MrO IK[ Z�S ��O [ w [ wZ � _`N�Ã I _ [\H+IKJ Pj_ IK[ O�N J O J¶RKIKH O IKJ MrZ�?� # 8 %�� ?� # 8 % È ?� � NK| [ wZ.deN¶S/Zf_ l
� wAZ�^ H N�^ I���IK[ N H W¶PjN�_`] [ O�N J NK|�# O l � % WAOTP�S/Z �YJ Z�S.]A^ [ N I MrN J P [3IKJ/[ l� N��$Z R Z H W [ wO P IKH ÃO [jH+IKH O J Z�P3P
S/O P I ^^ Z IKH O J [ wZe^ IKH3[ O [ O�N J |¹] J M [ O`N J # Ç/l � % IKJ S(O J [ wZ [jH+IKJ Pj_ IK[ O`N JYI _`_ p O J/R�IKH O IKJ/[ N�ÃYPjZ H3R�I Ã_`Z�P
# Ç/l � % l ) J S/ZfZ�S"W [ wZ�S/Z [ Z H deO JYIKJ/[ � � 8  	 IKJ S [ wZ�d©O J N H P 	 < � � 8  @ % � 	 O J¶R N�_ R ZaN J _ p S/O10hZ H Z J MrZ�P
NK|6^ H N�^ I���IK[ N H P � � # 8 @ ��% l

G N H % �+��& 3 ��3  !�2"�&*�q7 W O l Z l deZfd¯Ã H+IKJ Z�P �aO [ w I Ã N�] J S IKH3p WAN J Z�d¯]YP [ Pj^YZ�MrO1| pc[ wZvÃ N�] J S �
IKH3p MrN J StO [ O�N J P l �;H+IKJ Pj_ IK[ O`N J O J/R�IKH O IKJ MrZ¸O�de^_`O�Z�P [ w IK[v[ wZ JYIK[ ] H+I _�ÃYN�] J S IKH3p MrN J S/O [ O`N J P IKH Z
� ��� 34"�&+&f #%���& 
�"���-^5#%�& 
�$�� $�%�& 7 Å [ wAZ J N H d I _�StZ H O R�IK[ O R Z >�� ?� NK| [ wZ � Zf_TS ?� d¯] P [iRKIKJ OTPjw(N J
[ wZ/# > < � % � S/O`deZ J PjO�N JYI _AÃYN�] J S IKH3p W � NK| �

>�� ?� # 8 % :  � # 8 % > � ?� # 8 % : 	 O}| 8;: W � @ # O�A (�%

�awAZ H Z  � O P [ wZv] J O [$R Z�M [ N HaJ N H d I _ [ N [ wZvÃ N�] J S IKH3p l

� � ��� � � "�3�� ���q7a% � > ��
�$�3\��& 7�$�%�&+"�� 3�"�&+$ ��%�� 
 7
� wAZ I ÃYN R Z©S/Z�P3M H O`ÃYZ�S½MrN J P [jH ]YM [ O`N J O PvPjN�deZ��aw IK[ |¹N H d I _ l�) J ^ H+I M [ OTMrZÄ^YZ H3[ ] H Ã IK[ O R Z¯M I _ �

Mr]_ IK[ O`N J P�w I�R Z [ N¯Ã Z>^YZ H |¹N H deZ�SÄ|¹N H B : ÇC> < # Ç <N> % E B Ç Pjd I _`_ IKJ S J N J� O J/[ Z � Z H°	�� > � Ç/l
m � Z J Z H+I _�|¹N H d¯]_ IK[ O�N J NK|iM+] H3R Z�SK# � O�Zfd IKJJ O IKJ %$d IKJ O1|¹N�_ SPM��O [ w J N JA� O J/[ Z � Z H S/O`deZ J PjO�N J P>OTP
_ I M!G�O J�� W/Ã] [ N J ZvM IKJ S/Z R O MrZvPjZ R Z H+I _hZf��^_�O MrO [ Zf� I de^_`Z�P �awZ H ZvM I _ Mr]_ IK[ O`N J P IKH Z�^ N�P3PjO�Ã_`Z l

m PjO�de^_`Z©M I PjZ.O P�S/OTP3Mr]YP3PjZ�S(O J � Ç Æ � Å [ wZ.MrN J P [ IKJ/[ Mr] H3R�IK[ ] H Z E � S/O`d©Z J PjO`N JYI _6Pj^wZ H Z � <
�aO [ w H+I S/O`]YP � l X p Zfd¯Ã Z�SS/O J��º[ wZºPj^wZ H ZcO J ) �=< � > W$N J ZºM IKJ2� Z J Z H+I _�O��fZ [ wZºMrN J MrZf^ [ NK|
S/O P [ IKJ M+Z � ZfN�deZ [jH3p O J ) ��< [ N � < W IKJ Sc]YPjZ o � # > È � %$O J/R�IKH O IKJ M+Z9#ªO J P [ Z I ScNK|°b�]YMr_�O S/Z IKJ O JA�
R�IKH O IKJ MrZ°b # > % % [ N=� H O [ Z [ wAZ´deZ I Pj] H Z � � U > E < 8  � � # 8  %|¹N H � ^ N�O J¶[ PhN R Z H � < I P I S/O P [\H O`Ã] [ O`N J

E � � � �  � � > @ � 	 N R Z H�[ wZ � #�� < � % B Ç � ZfN¶S/Z�PjO M¯S/O P [ IKJ M+Z�P �  � Ã Z [ �$ZfZ J [ wZ�PjZe^YN�O J/[ P l � wOTP
S/O P [\H O`Ã] [ O`N J w I P I PjO`de^_`Za|¹N H d �awZ J Zf��^ H Z�P3PjZ�S¼O J¼[ Z H d.P$NK| [ wZ¸PjN � M I _�_`Z�S.M3wN H S¼S/OTP [3IKJ MrZ>N J
[ wZ.Pj^wZ H Z #9PjZfZ � Ç Æ � |¹N H S/Z [ I O`_TP&% l � wO P�S/OTP [jH O`Ã] [ O�N J OTP I deZ H N�deN H ^wO M>|¹] J M [ O`N J NK| > W IKJ S
I _`_�N��iP�|¹N H>IKJÊIKJYI _ p�[ O M�MrN J¶[ O J ] IK[ O`N J.[ N 	�� > � Ç/l � wZ�d I P3Pj_`Z�P3P8^ H N�^ I���IK[ N H � � 
 # 8 @ ��%aM IKJ
I _ PjNvÃ ZiS/Z �YJ Z�SÁN J � < |¹N H´J N JA� O J/[ Z � Z H > Å�O [ OTP I |¹] J M [ O`N J NK| [ wZ � ZfN¶S/Z�PjO MaS/O P [3IKJ MrZ �aÃYZ [ �$ZfZ J8cIKJ S �¯N J _ p # [ w IKJ G/P [ N o � # > È � %6O J/R�IKH O IKJ M+Z�%3W IKJ S¯w I P�|¹N H O J P [3IKJ MrZ [ wAZa|¹N�_`_`N���O J�� O J¶[ Z ��H+I _
H Zf^ H Z�PjZ J¶[3IK[ O�N J

� � 
 #���% : � � � < � G < � >� K
( �


� 1� F �� E��

�
� � � È

� � <»Ç
� MrN�P #�� B � % � 1 � 
� < � � < � � > � < � @ # O�AnÆ %

Æ��



�awAZ H Z � O P [ wZ H+I S/O`]YP$NK| [ wAZ¯Pj^wZ H Z�W��awAOTM@w I _�_`N��>PÏ|¹N HvIKJ Zf��^A_�O MrO [�IKJYI _ p�[ OTM¸MrN J/[ O J ] IK[ O�N J½[ N
	 � > � Ç/l b8x l # O l Æ %iM IKJ Ã Z¯S/Z H O R Z�S½PjO`d©^A_ p Ã p P [3IKH3[ O J�� | H N�d [ wAZ¸d I P3Pj_`Z�P3P8^ H N�^ I���IK[ N H O J
O J �YJ O [ Z , IK[ Pj^ I MrZ�O J > È � S/O�deZ J PjO`N J P l Q>Z [3I O�_ P IKH Z � O R Z J O JÊI ^^ Z J S/O`�.X l

m d©N H Z � Z J Z H+I _/Mr_ I P3P"NK|tZf� I d©^A_�Z�P;OTP"^ H N R O S/Z�S�Ã p>[ I G�O J"� |¹N H)[ wZ$d IKJ O}|¹N�_TS�� [ wZ$^ H N/S/]YM [
NK| I Y ^w p PjOTM I _ � Ç � StO�deZ J PjO`N JYI _d IKJ O}|¹N�_TS � � IKJ S¼NK| I # >D<»Ç % � S/O�deZ J PjO`N JYI _YPj^wAZ H Z � < � � l

� : � ��� � < � � # O�AJO %
� � w I P I�� ��Z�SÄd©Z [jH OTM � + � .T  W IKJ S � < � � w I P [ wZiMrN J P [3IKJ/[ Mr] H3RKIK[ ] H Z$deZ [jH OTM8NK| [ wAZiPj^wZ H Z.��O [ w
H+I S/O`]YP � l�	 wZ J � � Q �$Z � Z [ � : � ��� ) � < � � l u�N�O J/[ P �8 N J � IKH Z¸_ I ÃYZf_`Z�S Ã p.[ wAZ{O H
MrN�N H S/O JYIK[ Z�P 8 O J � � IKJ S 8 O N J � @ � � W �8 : # 8 @ 8 O % l � wZ¸O J/[ Z ��H+IK[ O�N J d©Z I Pj] H Z�|¹N H � ^YN�O J/[ P
N J � OTP [ wZ¸^ H N/S/]YM [ NK| [ wZ¸N H S/O JYIKH3p deZ I Pj] H Z � E � 8 � � + � . # 8 %aN J � � IKJ S NK| [ wZ©S/O P [3IKJ MrZ
deZ I Pj] H Z E � 9 #�� O  � %>N J � < � � l � wZ¯d I P3Pj_`Z�P3P�^ H N�^ I���IK[ N H � � # �8 @ ���%aN J � OTP�Z I PjO�_ p N�Ã [3I O J Z�S
| H N�d [ wAZ�wZ IK[\� G�Z H3J Zf_N J � � W ' � � # 8 @ � ��� % IKJ S [ w IK[ N J � < � � W ' � 
 � � #�� O ��� %3W���wZ H Z � O OTP [ wZ
� ZfN¶S/Z�PjO M�S/O P [ IKJ M+Z�ÃYZ [ �$ZfZ J 8 O IKJ S � O W/Ã pe[ wAZ H Zf_ IK[ O`N J

� � # �8 @ ��I% : F �� E � ' � � # 8 @ � ��� % ' � 
 � � #�� O ��� % A # O�A1� %
o O`deO�_ IKH¸[\H O M!G/PeM IKJ Ã Zc]YPjZ�S [ N»S/Z �YJ Z [ wZ«deN/S/Zf_aN J N�^ Z J d IKJ O}|¹N�_ SPfW�|¹N H O J P [ IKJ M+Z [ wZ > �
S/O`deZ J PjO�N JYI _AÃ I _�_ � < l

� ����� ��� � � "�& 
!���! $�&v0���� "���$���$��q7 ��%�� � &+$��#� � ��3/ !�,"�&*� 7
	 O [ wO J½[ wO PÏ| H+I d©Z��$N H G W [ wZ IKJ I _ p PjOTP�NK| [ wAZ¯PjwN H3[ S/O P [3IKJ MrZsPjO J�� ]_ IKH O [ O`Z�PÏNK| [ wZ¸^ Z H3[ ] H3�

Ã IK[ O R Z�Zf��^ IKJ PjO�N J NK| [ wZ�deN¶S/Zf_�M IKJ Ã Z¸^YZ H |¹N H deZ�S I _`N J�� PjO`deO�_ IKH _`O J Z�P I P$|¹N H>[ wZ�O J � J O [ ZM, IK[
d IKJ O}|¹N�_TS l4) J»[ w IK[ M I PjZ�W [ wZ � ��u´b # � l�Ç Æ % � I P�S/Z H O R Z�S | H N�d [ wAZ ��u8b�|¹N Hv[ wZe^ H N/S/]YM [ NK|
Zf��^ N J Z J/[ O I _TP�NK| [ wZ ?� � Z{_ S¸O J PjO S/Z [ wZ IK[ N�d.P � W � O R Z J Ã p # � l ��� % W�# � l � (�% IKJ S$# � l �fÆ % l6m PjO`deO�_ IKH
��u´b wN�_ SP�O J Mr] H3R Z�S Pj^ I MrZ �'� � � Å+�awZ J»[ wZe^YN�O J/[ P 8  O J PjO S/Z IKJ¿IK[ N�d � [ Z J S [ N�� IKH S [ wZ
^ N�O J/[98 � WN J Z�w I P

�� � Z ' "��� ( "*�+ I � . : �
�

� � � �  @ ?� 
	 � � � 	 # 8�� %9Z ' "� � ( "* + I � . � Z � 1� �� & � � � "��� ( "� � � ��+ � � � � � . A # O�A � %

 Z H Z �  : 8  < 8��?IKJ S ?� � : �   � ?�  O P [ wZ [ N [3I _)deN�deZ J/[ ]d NK| [ wZ IK[ N�d � l � � # �  @ � � %$OTP
[ wZ�| H Z{Z>d I P3Pj_`Z�P3P�^ H N�^ I���IK[ N H O Je[ wZ>O J �YJ O [ Z , IK[ Pj^ I M+Z �aO [ w [ wZ>deZ [\H O M � T  # 8 � % IK[$[ wZ>^YN�O J/[
8�� Å

� � #��  @ � � % : <�� �  < � � � � � <I �
# Ç=<?> % 
 < � � �  < � � � �I � : #��

T < � T� %!# �  < � � % � T  # 8 � % # O�An� %
O�	



� wAZ H Z IKH Z [ �$N©M H ]YMrO I _)S/O 0VZ H Z J MrZ�P$Ã Z [ �$Z{Z J # O l � % IKJ S [ wZ���u´b-O J , IK[ O J �YJ O [ ZvPj^ I MrZ l
# � % � wAZ�Pj]Ad N R Z H$[ wZ�N�^ Z H+IK[ N H P 	 # 8 � %6OTP J N��?^ Z H |¹N H deZ�SÄN J N�^YZ H+IK[ N H P���wO M3w IKH Z J N [ N J _ p

deN J N�deO I _ P�NK| [ wZ«StZ H O R�IK[ O R Z�PÄNK|4?� # H ?� # 8�� % W H � ?� # 8�� % W A�A�A %3W$Ã] [ S/Zf^YZ J S I _TPjN(N J [ wZ
deZ [\H O M [ Z J PjN H �ÊIKJ S¼NK|6O [ PaStZ H O R�IK[ O R Z�P+# � # 8 � %3W H � # 8 � %3W H � � # 8 � %3W A�A�A % IK[>[ wAZv^ N�O J/[98 �
# H : W B W 8 O P [ wZvN H StO JYIKH3p S/Z H O RKIK[ O R Z�% l

# Ç % � wAZ«P [ IKJ S IKH S J N H d I _´^ H N/S/]YM [ O J , IK[ Pj^ I M+Z � � � � #�StZ � J Z�S»Ã p | I M [ N H O��fO J�� N�] [¸[ wZcZf� �
^ Z�M [3IK[ O`N J R�I _`]ZcNK| [ wZ½PjO J"� _�Z.N�^ Z H+IK[ N H � � W8O l Z l Ã p Pj]AÃ [\H+I M [ O J"�ÀI _`_ [ I S/^ N�_`ZÊS/O I���H+I d.P
O Jº[ wZe^YZ H3[ ] H Ã IK[ O R Z¸Zf��^ IKJ PjO�N J NK| [ wZÄZ{��^YZ�M [3IK[ O`N J»R�I _`]Z�P�NK|$N�ÃYPjZ H3R�I Ã_`Z�P>O J¶R N�_ R O J��.[ wZ
N�^ Z H+IK[ N H � � %°O P H Zf^_ I MrZ�ScÃ pc[ wAZ � Z J Z H+I _ J N H d I _;N H S/Z H Z�Sc^ H Z�P3M H O`^ [ O�N J O J Mr] H3R Z�SºPj^ I MrZ�W
� � � W ��wO M3wºO P�S/Z �YJ Z�ScO J m ^^ Z J S/O`� k>l � wZ¸Ã I PjO M�O S/Z I OTP [ N«d I G�Z [ wZ¸N�^ Z H+IK[ N H P�� l��sl
�YJ O [ Z/#ªO J Mr] H3R Z�SºPj^ I MrZ�%$Ã p Pj]Ã [jH+I M [ O`N J P �awO M3wºS/N J N [ S/Zf^YZ J ScZf��^A_�O MrO [ _ p N J½[ wZÄÃ I M!G �
��H N�] J SÄMr] H3R�IK[ ] H Z l � wO P8^ H Z�P3M H O�^ [ O`N J MrN�O J M+O S/Z�P�O J , IK[ O J � J O [ ZiPj^ I M+ZM��O [ w [ wZ�]YPj] I _ � � � �
^ H Z�P3M H O�^ [ O`N J l
� wAZ©MrN�Z � MrO�Z J/[ P � � NK| [ wZ ��u´b IKH Z©P [ O�_`_�d©N J N�d©O I _ PaO J [ wAZ ?�  IKJ S IKH ZÄwN�deN � Z J ZfN�]YP

|¹] J M [ O�N J P¯NK| [ wZ �  � P l � wZ p StZ{^ Z J S¿N J _ p N J [ wZ½_`N¶M I _>deZ [jH O M � IK[e[ wZ(N H O � O Jn8�� W>PjO J MrZ
[ wZ p IKH ZÄ^YN�_ p�J N�d©O I _ P�NK| [ wZ � �  < � � � � � <I � W IKJ SºO J ^ IKH3[ O M+]A_ IKH�[ wZ p S/N J N [ S/Zf^YZ J S(N J»[ wZ
S/Z H O R�IK[ O R Z�P6NK| [ wAZideZ [jH OTM IK[´[ wZ�^ N�O J/[ 8 � l8m StO H Z�M [ MrN J PjZ�xy]Z J MrZaO P [ w IK[ |¹N H$[ wZ>N�^YZ H+IK[ N H P 	

�awAOTM@w«S/N J N [ O J¶R N�_ R Z�S/Z H O RKIK[ O R Z�P$NK| [ wZ�deZ [jH O M�W [ w IK[ OTP�|¹N H�[ wZ�N�^ Z H+IK[ N H P �awAOTM@w IKH Z I _ H Z I S p
^ H Z�PjZ J/[ O J»[ wZ���u´b O J , IK[ b�]YMr_�O S/Z IKJ Pj^ I MrZ�W [ wZ«MrN�Z � MrO�Z J/[ P � � � �  @ ?� 
	 IKH Z [ wZ«P I deZ I P
[ wN�PjZ�O J # � l �fÆ % l

� wAZ¯N�] [ _�O J ZÄNK| [ wZ.S/Z H O R�IK[ O�N J NK|�# O l � %>OTP � O R Z J O J m ^A^YZ J S/O`� k>l ) [�H Zf_�O`Z�P�N J [ wZ.PjwN H3[
S/O P [ IKJ M+ZÄÃYZfw IqR O`N H NK| [ wZe^ H N�^ I���IK[ N H � # 8 @ �I%vO J � Z J Z H+I _´Mr] H3R Z�S(Pj^ I MrZ#W
�awAOTM@wÀO [ PjZ{_}|aM IKJ ÃYZ
� H O [j[ Z J I P IKJ ��u´b O J/R N�_ R O J�� _�N/M I _>N�^ Z H+IK[ N H P 	 ��wO M3w?S/Zf^ Z J S N J?[ wZ½deZ [\H O M �?IKJ S¿O [ P
S/Z H O R�IK[ O R Z�P l

G N�_�_`N���O J"�v[ wZvS/Z H O R�IK[ O�N J NK| [ wZ � ��u´b # � lnÇ Æ % � O R Z J O J o Z�M [ O`N J � l�Ç W��$ZvM IKJ«J N��&S/Z H O R Z
IN� Z J Z H+I _ � ��u´b O J Mr] H3R Z�S»Pj^ I MrZ l � wZed¯]A_ [ O�_`N¶M I _8N�^YZ H+IK[ N H P IKH Z.NK| [ wZe|¹N H d #9PjO�deO`_ IKH¸[ N
# � lnÇ (�% %

� 
 � � 3 "� �� � 8�� 	 : F
E @ ?� �� �� � � � 	 � # 8�� %�#¹O H "* % "� � Q @ # ?� < ?� # 8�� % % � � @ # O�AT�f	 %

�awAZ H Z [ wZ 	 � IKH Z [ wZ � Z J Z H+I _;_�N/M I _�N�^YZ H+IK[ N H PiStZ{^ Z J S/O J��eJ N [ N J _ p N J S/Z H O R�IK[ O R Z�P>NK| ?� Ã] [
I _ PjN½N J [ wZ.deZ [\H O M IKJ S O [ P¯S/Z H O R�IK[ O R Z�P l & Z [ ]YP¯MrN J PjO S/Z H¸I ^ H N/S/]YM [ NK|�� Pj]YM3w d¯]_ [ O`_`N¶M I _
N�^ Z H+IK[ N H P �  � 8 	 W/_`Z [ ]YP8^ IKH3[ O [ O`N J.[ wZ¸PjZ [ NK|�^YN�O J/[ P � 8 	 O J/[ N I PjZ [ NK| IK[ N�d.P � � 	 IKJ S _�Z [a[ wZ

O�



^ N�O J/[ P 8 �awO M3weÃ Zf_�N J��¸[ N¸Z I M3w IK[ N�d � MrN�_`_ I ^ PjZ [ N�� IKH S 8�� l � wZ�PjwN H3[ S/O P [ IKJ M+Z>Ã Zfw I�R O�N H NK|
[ wZv^ H N¶S/]YM [ O P [ wZ J � O R Z J Ã p«I � ��u´b

� � U > �  � 8 	 : �
�

� �� 1 3 (4(4( 3 � � � � 	 ��� � 8 � 	 # O�AT��� %

�awAZ H Z I P>]YPj] I _ [ wZ � � P IKH Z [ wZ H Z{_ IK[ O R ZeS/OTP [3IKJ MrZ�P>O J PjOTStZ¸Z I M@w IK[ N�d � #�� : 8 < 8�� % l � wZ
MrN�Z � MrO�Z J/[ P � �� 1 3 (4(5( 3 � � � � 	 S/Zf^ Z J S»N J¿[ wAZ.deZ [jH O M � N J _ p [ w H N�] � w [ wAZ � �  < � � � I � � P¸O J PjOTStZ
Z I M3w IK[ N�d � W IKJ S [ wZ H Z+|¹N H Z¸N J½[ wZ¸deZ [\H O M � # 8�� %$Ã] [iJ N [ N Jº[ wZ¸S/Z H O RKIK[ O R Z�P>NK| [ wZvdeZ [jH OTM
IK[¸[ wZ 8�� � P l � wZ�PjZ.MrN�Z � M+O`Z J/[ P IKH Z©wAN�d©N � Z J ZfN�]YP�|¹] J M [ O�N J P�NK| [ wZ � � PfW �awAN�PjZ StZ ��H ZfZ.M IKJ
Ã Z©Zf� [\H+I M [ Z�S Ã p ^YN��$Z H3� M+N�] J¶[ O J��.IKJYI _ p PjOTP�| H N�d [ wZ«StO�deZ J PjO`N J P�NK| [ wZeN�^ Z H+IK[ N H P 	 IKJ S(NK|
[ wZ ?� � PÏO Jc[ wAZ¸d¯]_ [ O`_`N¶M I _YN�^ Z H+IK[ N H P � l$m PÏ|¹N Ha[ wZ���u8baW/O P�OTPÏO�de^ N H3[ IKJ/[$[ N J N [ O MrZ [ w IK[a[ wZ
MrN�Z � MrO�Z J/[ PÏNK| [ wZ�� ��u8b � �� 1 3 (5(4( 3 � � � � 	 |¹N H N�^YZ H+IK[ N H P � � P.�awAOTM@wÊS/N J N [ O J/R N�_ R Z�S/Z H O R�IK[ O R Z�P
NK| [ wAZvdeZ [\H O M IKH Z [ wZ¸P I deZ I P [ wN�PjZ�NK| [ wZ � ��u8b¿O J , IK[ b�]YMr_`OTS/Z IKJ Pj^ I M+Z l

m P I M+N J PjZ�xy]Z J MrZ�W [ wZePjwN H3[\� S/O P [3IKJ MrZ�� � StO R Z H!� Z J MrZ�PM�aO`_�_�Ã Z¸^ H N�^ N H3[ O`N JYI _ [ N [ wZÄO JA�
PjZ H3[ O`N J NK| H Zf_`Z R�IKJ/[ dÄ]_ [ O`_�N/M I _/N�^ Z H+IK[ N H P�NK| [ wZ�|¹N H d;# O l �f	 %3W�O l Z l N�^YZ H+IK[ N H P6Pj]YM@w [ w IK[$� � ��� � �
w I P I P3M I _`O J�� S/O`d©Z J PjO`N J # 	¯IK[�[ wAZvM H O [ OTM I _)S/O`deZ J PjO�N J #9MrN H3H Z�Pj^ N J S/O J���[ N3B : 	 % l �½N H ZfN R Z H W
PjO J MrZ [ wZºStO�deZ J PjO`N JYI _ H Z � ]_ IKH O�� IK[ O`N J ^ H Z�P3M H O`^ [ O�N J¿[ w IK[ �$Z½]YPjZ½OTP4G J N�� J?[ N»^ H Z�PjZ H3R Z [ wZ
MrN RKIKH O IKJ MrZÄ] J S/Z H M@w IKJ�� Z�P�NK|iMrN�N H S/O J IK[ Z�P 8 � 8 O # 8 %>N J»[ wAZ©d IKJ O}|¹N�_ S � W [ wZ�� l��sl S/O R Z H3�
� Z J MrZ�P #¹O l Z l ^YN�_`Z�P IK[ B :D	 %6�aO`_�_�ÃYZÄ^ H N�^YN H3[ O`N JYI _ [ N«dÄ]_ [ O`_�N/M I _)N�^ Z H+IK[ N H PM��wOTM@w [jH+IKJ P·|¹N H d
MrN RKIKH O IKJ/[ _ p ] J StZ H Pj] M3w«M@w IKJ�� Z�P$NK|6M+N�N H S/O JYIK[ Z�P l

� � �+���9��&+%���34"�� $��!"���$�%�& ��%�� � &P$�� � � ��3  �,"�&*�q7
G N�_�_`N���O J"�´[ wZ IKH!� ]deZ J/[ P NK|tPjZ�M [ O`N J (W [ wZ [ wAZ{N H3p N JsI M+] H3R Z�S�Pj^ I MrZ���O�_`_�ÃYZ H Z J N H d I _�O��fZ�S

IKJ S�d I S/Z � l��¸l �YJ O [ Z$Ã pvI SAS/O J"�i[ wZ I S/Z�xy] IK[ ZaMrN�] J/[ Z H3[ Z H d.P [ N [ wZ  I d©O`_ [ N J O IKJ # O l�Ç % W �awO M3w
IKH Z>^ H N�^ N H3[ O`N JYI _ [ N I _`_ H Zf_�Z R�IKJ/[$IKJ S.d IKH!� O JYI _/d¯]_ [ O�_`N¶M I _ N�^YZ H+IK[ N H P l � w/]YPfW [ wZvPjO [ ] IK[ O`N J |¹N H
[ wZ H Z J N H d I _�O�� IK[ O`N J NK| [ wAZ¸d©N/S/Zf_hNK|°PjZf_1| ��IqR N�OTStO J�� deZfd¯Ã H+IKJ Z�P���O [ w I � ��Z�ScO J/[ Z H3JYI _)Mr] H3R Z�S
deZ [\H O M�O P>PjO�deO`_ IKH$[ N [ w IK[ NK|6_`N¶M I _ � Zf_TS [ wZfN H O�Z�P�O J Mr] H3R Z�ScPj^ I MrZ�Å J Z � M+N�] J¶[ Z H3[ Z H d.P8w IqR Z [ N
Ã Z I SStZ�S"W¶MrN H3H Z�Pj^YN J S/O J"�v[ Ne_�N/M I _9WdeZ [jH OTM�StZ{^ Z J S/Z J/[ W/N�^ Z H+IK[ N H P l

G N H I M+_`N�PjZ�S¿d IKJ O1|¹N�_ S � IKJ S |¹N H S/O�deZ J PjO`N J > � Ç W [ wZ½N J _ p d IKH!� O JYI _`_ p H Zf_`Z RKIKJ¶[
N�^ Z H+IK[ N H P IKH Z [ wAN�PjZ/��wO M3w IKH ZeO J»[ wAZ  I d©O`_ [ N J O IKJ # O lnÇ % l � wZ H Z J N H d I _�O��fZ�S  I deO�_ [ N J O IKJ
�awAOTM@w«d I G�Z�P [ wAZ [ wZfN H3p��YJ O [ Z>|¹N H B : 	 O P [ wZ H Zr|¹N H Z

A � B G�D*E : � # M � %Ç
F � E < 8�� � # 8 % > T ?� � # 8 % > T ?� � # 8 %

È �
Ç M � � � � � # M � % F � E < 8 � � # 8 % F � E < 8+O � � # 8 O % Q @ G ?� � # 8 % < ?� � # 8PO %LK @

# O�AT� Ç %
O Ç



�awAZ H Z � # M	� % IKJ S � � # M	� % IKH Z [ wZ¯P I deZ H Z J N H d I _�O�� IK[ O`N J | I M [ N H P I P [ wN�PjZsM I _ Mr]_ IK[ Z�Sc|¹N H�[ wZ
O J �YJ O [ Z+, IK[ Pj^ I M+Z¸deN/S/Zf_�#9PjZfZ # Æ l � %3W�# Æ l (�% % l �>^ Z H+IK[ N H P �awO M3w S/Zf^YZ J ScN J([ wAZ©S/Z H O R�IK[ O R Z�P>NK|
[ wZ$deZ [jH O M�W [ w IK[ O P�O J©I MrN R�IKH O IKJ/[ |¹N H d N J¯[ wZaMr] H3R�IK[ ] H Z [ Z J PjN H8IKJ S�O [ P6MrN R�IKH O IKJ/[ S/Z H O R�IK[ O R Z�PfW
IKH Z�O H3H Zf_`Z RKIKJ¶[aIK[ B :&	 |¹N H > � Ç/l � wZ�_`Z�P3PÏO H3H Zf_`Z R�IKJ/[ N J Z�OTP �j]YP [�[ wAZ¸O J/[ Z ��H+I _hNK| [ wZ¯P3M I _ IKH
Mr] H3R�IK[ ] H Z�� # 8 %3W F � E < 8�� � # 8 %�� # 8 % @ # O�AT��� %

�awAOTM@w w I P P3M I _`O J�� S/O`d©Z J PjO`N J Ç < >cl � [ wZ H N�^ Z H+IK[ N H PfW Pj]YM3w I P ��� � �
T
 > T ?� >  ?� W

� � � � � � �9Q @ #q?� < ?� %3WZ [ M A�A�A w IqR Z�_ IKH!� Z H P3M I _`O J�� S/O`deZ J PjO�N J P l

G N H N�^ Z J deZfd¯Ã H+IKJ Z�P���O [ w I ÃYN�] J S IKH3p W I SS/O [ O`N JYI _�Ã N�] J S IKH3p N�^ Z H+IK[ N H Phw I�R Z [ N�Ã Z [3I G�Z J
O J¶[ N I MfM+N�] J¶[ l8) J StZ{Z�ShW I PÏ|¹N H _`N¶M I _ � Zf_TS [ wZfN H O`Z�PfW [ wZ¯PjwN H3[ S/OTP [3IKJ MrZ�ÃYZfw IqR O`N�] H NK|´^ H N/S/]YM [ P
NK|�d¯]_ [ O�_`N¶M I _8N�^YZ H+IK[ N H P¸O P¸deN¶S/O � Z�S �awZ J PjN�d©ZcPj]ÃYPjZ [ NK|�^ N�O J/[ P¯MrN�_`_ I ^YPjZ [ N�� IKH S I ^YN�O J/[
N J [ wZ½ÃYN�] J S IKH3p W � NK| [ wAZ½d IKJ O1|¹N�_ S � l � wAZ ����u8b;# O l ��� % J N�� MrN J/[ I O J PÁd¯]_ [ O`_`N¶M I _
N�^ Z H+IK[ N H PÄNK| [ wZc|¹N H d # O l �f	 % ��O [ w Pj^ Z�M+O I _>ÃYN�] J S IKH3p _`N¶M I _>N�^YZ H+IK[ N H P 
 #8% %3W % : W � W$O J
I SS/O [ O�N Jc[ N [ wZ�Ã]_�G.N�^YZ H+IK[ N H P 	 # 8 % l>m SS/O [ O`N JYI _)PjwN H3[ StOTP [3IKJ MrZsStO R Z H!� Z J MrZ�P8d Iqp N/M{Mr] H N J
[ wZ.Ã N�] J S IKH3p IKJ S w IqR Z [ N(ÃYZ«Pj]AÃ [\H+I M [ Z�S Ã p I SAS/O [ O`N JYI _´MrN�] J/[ Z H3[ Z H d P�^ H N�^YN H3[ O�N J I _ [ N [ wZ
H Zf_�Z R�IKJ/[ dÄ]_ [ O`_�N/M I _hN�^ Z H+IK[ N H P$MrN J/[3I O J O J�� Ã N�] J S IKH3p _`N¶M I _hN�^ Z H+IK[ N H P l

G N H > � Ç W [ wZ�d©N�P [$H Zf_`Z R�IKJ/[ Ã N�] J S IKH3p N�^YZ H+IK[ N H O PaPjO`d©^A_ pÄ[ wZ�Ã N�] J S IKH3p O J/[ Z ��H+I _

� : F
� � E < � > � � � #���% @ # O�AT� (�%

# � #���%$Ã Z{O J��Ä[ wZ�deZ [\H O M>N J½[ wZvÃ N�] J S IKH3p O J S/]YMrZ�S.Ã pe[ wZvdeZ [jH OTM � O J �F% l8m [ �YH P [ N H S/Z H W/O [
O P � Z J Z H+IK[ Z�S4��wZ J.[ wAZ [ �$NvZ J S � ^ N�O J/[ P�NK| I S/O�^ N�_`ZiMrN�_�_ I ^YPjZ [ N�� IKH S [ wZ>ÃYN�] J S IKH3p l ) [ P$P3M I _`O J��
S/O`deZ J PjO�N J O P¸Z�x�] I _ [ N � <5> W IKJ S PjO J MrZ � OTP I ^] H Zf_ p � Z{N�deZ [jH OTM I _ [ Z H d½W�O [ P¸Zf��^ Z�M [ IK[ O�N J
R�I _`]Z IKJ S?O [ P«P3M I _`O J�� S/O�deZ J PjO`N J?IKH Z J N [ d©N/S/O � Z�S Ã p [ wZ ,Y]YM [ ] IK[ O�N J P NK| ?� l � w/]YP O [ OTP
O H3H Z{_`Z R�IKJ/[ |¹N H > � � W�d IKH!� O JYI _`_ p¿H Zf_�Z R�IKJ/[ |¹N H > : � W IKJ S P [\H N J�� _ p H Zf_�Z R�IKJ/[ |¹N H > �
� W>_`O�G�Z [ wZ R N�_�]Ad©ZcO J¶[ Z ��H+I _ � � E < 8 � � # 8 %¯|¹N H > � 	 l m wO � wAZ H S/O�deZ J PjO`N JYI _aN�^ Z H+IK[ N H
O P � � � � � #���%��-# �I% W=�aO [ w��-#���% [ wZºZf� [jH O J PjOTM(Mr] H3R�IK[ ] H ZºNK| [ wAZºÃ N�] J S IKH3p O J � W IKJ S�w I P
S/O`deZ J PjO�N J Ç <2> W�O [ O P�O H3H Zf_�Z R�IKJ/[ |¹N H > � Ç/l � [ wZ H O H3H Zf_`Z R�IKJ/[ N�^YZ H+IK[ N H P IKH ZÄ|¹N H O J P [3IKJ MrZ
� � � � � #���% � � � � # 8 % Q @ # ?� # �I% < ?� # 8 % % W � � � � � # �I% � � � � � #�� O % Q @ # ?� #���% < ?� #�� O % %3W Z [ M A�A�A

� wAOTPÏO�de^_`O�Z�P [ w IK[ |¹N H > : � WAO l Z l |¹N H>[ wAZsM I PjZ�NK|�^ N�_ p deZ H PfW IKJºI SS/O [ O�N JYI _hMrN�] J/[ Z H3[ Z H d
NK| [ wAZ�|¹N H d

� � # M	� % F � � E < � > � � � # �I% # O�AT�fÆ %

OC�



w I P [ N«Ã Z¸O J/[jH N¶S/] M+Z�S [ N.d I G�Z [ wAZ H Z J N H d I _`O��{Z�S [ wAZ{N H3p��YJ O [ Z l � wZ H Z J N H d I _�O�� IK[ O`N J | I M [ N H

� � S/Zf^YZ J SAP$N J _ p N J M	� W IKJ ScM IKJ ÃYZ R O�Z��$Z�S I P IY ÃYN�] J S IKH3p M+N�]A^_�O J���� MrN J P [3IKJ¶[ �+�awAOTM@w«w I P
[ NÀÃ Z I SS/Z�S [ N [ wAZ  I d©O`_ [ N J O IKJ¿[ N»M IKJ MrZf_ [ wZ #9S/O R Z H!� Z J/[ %�ÃYN�] J S IKH3pº[ Z H d � Z J Z H+IK[ Z�S Ã p
[ wZ4,Y]YM [ ] IK[ O`N J P�NK| [ wZ.deZfd¯Ã H+IKJ Z l � wO P J Z�� [ Z H d S/N�Z�P J N [ deN¶S/O}| pº[ wZ I _ H Z I S p Zf��O P [ O J��
H Z J N H d I _�O�� IK[ O`N J P NK| [ wZ$Ã]A_�G�N�^YZ H+IK[ N H PfW � # M � % IKJ S � � # M � % l � wO P H Z J N H d I _`O�� IK[ O�N J | I M [ N H O P�NK|
MrN�] H PjZ J N [´J Z���W IKJ SeM IKJ ÃYZ H Z�MrN R Z H Z�Ss| H N�d [ wZ�P [3IKJ S IKH S [\H Z IK[ deZ J/[ NK| [ wAZvb´SI� IKH SP�deN¶S/Zf_ l
) | > �: � W [ wAZ©Ã N�] J S IKH3p N�^ Z H+IK[ N H OTP J N [ Pj]^ Z H � M+O I _`_ p½H Zf_`Z RKIKJ¶[ W IKJ S J N H Z J N H d I _`O�� IK[ O�N J OTP
H Z�x�]O H Z�S¿O1|+�$Z½]YPjZÊStO�deZ J PjO`N JYI _ H Z � ]_ IKH O�� IK[ O`N J l � wZ H Z J N H d I _�O��fZ�S  I deO�_ [ N J O IKJ # O l � Ç %¯OTP
Pj] � MrO�Z J/[6[ N¸d I G�Z [ wZ [ wZfN H3p � � �YJ O [ Z$|¹N H B : 	 W�Ã N [ we|¹N H Mr_�N�PjZ�S IKJ SÁ|¹N H N�^YZ J deZfd¯Ã H+IKJ Z�P l

� ������� $�&+$��#�( $�� �� 5#"�� $�&v0;"�& 
���-��+���q7g5#"�� $�&v0
� wAZ¸| I M [v[ w IK[�[ wZ H Z J N H d I _�O�� IK[ O`N J | I M [ N H P IKH Z [ wZeP I d©ZÁ|¹N Hv[ wZ [ wZfN H3p O J O J � J O [ Z > �

S/O`deZ J PjO�N JYI _�Pj^ I MrZ IKJ S�O J¯I �YJ O [ Z°Pj^ I MrZ8OTP R Z H3p PjO�deO`_ IKH;[ N8��w IK[ N¶MfMr] H P"|¹N H _�N/M I _ � Zf_ S [ wAZ{N H O`Z�P l
� wAOTP�^ H N�^ Z H3[·p NK|a_`N¶M I _ � Zf_TS [ wZfN H O�Z�P I _�_`N��>P [ NºS/Z H O R Z [ wZePjN � M I _`_`Z�S �YJ O [ Z©PjO��fZ©P3M I _�O J�� _ I �iP
|¹N H M H O [ O M I _aP p P [ Zfd PÁO J��YJ O [ Z � ZfN�deZ [\H O`Z�P l?) J¿[ wZcP I d©Z3� I�p [ wOTP�^ H N�^YZ H3[�p NK|�PjZf_}| ��I�R N�O S/O J��
deZfd¯Ã H+IKJ Z�P I _`_�N��iP [ N.S/Z H O R ZsP3M I _`O J"� _ I �>P8|¹N H>[ wAZvÃ Zfw I�R O�N�] H NK|´_ IKH!� Z �YJ O [ Z/#9Mr_�N�PjZ�ScN H N�^YZ J %
deZfd¯Ã H+IKJ Z�P l

m P I�� H P [aI ^^_`OTM IK[ O�N J W/_`Z [ ]YPaP [ ]YS p.[ wZ¸P3M I _�O J�� Ã Zfw IqR O`N H NK| [ wZ�^ IKH3[ O [ O�N J |¹] J M [ O�N J NK| I
Mr_�N�PjZ�S(deZfd¯Ã H+IKJ Z � l � wAZ©^ IKH3[ O [ O`N J |¹] J M [ O�N J O PvS/Z �YJ Z�S(O J [ wZ.P [3IKJ S IKH S � I�pºI P [ wAZ Pj]Ad
N R Z H$I _`_YMrN J � � ] H+IK[ O�N J P ?� W �aO [ w©N J _ p N J Z�S/O10hZ H Z J MrZ6�aO [ w H Z�Pj^YZ�M [6[ N # Ç/lnÇ %3Å�O J N H S/Z H6[ N H ZfdeN R Z
[ wZ [jH+IKJ Pj_ IK[ O`N JYI _6�fZ H N»deN¶StZ#W �awAOTM@w � O R Z�P IKJ O J � J O [ Zc| I M [ N H Z�x�] I _ [ N [ wZ R N�_�]deZcNK| [ wZ
E � S/O`deZ J PjO�N J I _�Pj^ I MrZ¯O J ��wOTM@w [ wZedeZfd¯Ã H+IKJ Z8,Y] M [ ] IK[ Z�PfW)N J ZedÄ]YP [�� � [ wZe^ N�PjO [ O`N J NK| [ wZ
MrZ J¶[ Z H3� NK| � d I P3P ?� � +

?� � + : �
� N�_ # �F%

F � E < 8�� � # 8 % ?� # 8 % � � N�_ # �F% : F � E < 8�� � # 8 % # O�AT��O %
� wAZ�^ IKH3[ O [ O�N J |¹] J M [ O�N J O P [ wZ J� # M % : F�� � ?� # 8 % � Q @ #q?� � + %�Z ��� � "* � � ' � � # O�AT�q� %

�aO [ w [ wZ  I deO`_ [ N J O IKJ A � ?� � B G�D*E � O R Z J Ã p # O lnÇ % l
) |6�$Z J N�� P3M I _�Z [ wZ.O J¶[ Z H3JYI _´PjO��fZ©NK| [ wZ.d IKJ O}|¹N�_ S � Ã pÀI | I M [ N H�� W;|¹N H O J P [ IKJ M+ZÄÃ p

H Z�P3M I _�O J��>[ wAZadeZ [\H O M � T  # 8 % � � � � T  # 8 %3W �$Z�Z{��^YZ�M [8[ w IK[ O JÄ[ wZ�_ IKH!� Z � _`O�deO [ W [ wZ�^ IKH3[ O [ O�N J
|¹] J M [ O�N J � # M @ � %$NK| [ wZ J Z�� d IKJ O1|¹N�_ S.P3M I _�Z�P I P� # M � � % : �

 � > #�MfP [�A %�� A�D + � . ( � 
 # O�AT��� %
O (



�awAZ H Z.MfP [�A OTP I J N J ] J O R Z H P I _´MrN J P [3IKJ¶[ #9S/Zf^YZ J S/O J�� |¹N H O J P [3IKJ MrZ©N J [ wZ3� I�p([ wZ¼d©N/S/Zf_$OTP
H Z � ]_ IKH O��fZ�S�%3WYÃA] [ O J StZ{^ Z J S/Z J/[ NK| [ wAZ¯Pjw I ^YZ IKJ S [ wZ©PjO��fZ¸NK| [ wZ¯d IKJ O}|¹N�_ ShW IKJ S �»I ] J O R Z H3�
P I _M#¹O J S/Zf^ Z J S/Z J¶[ NK| [ wZ H Z � ]_ IKH O�� IK[ O�N J %>M+N J � � ] H+IK[ O�N J Zf��^ N J Z J/[ lºm P �$Z PjwAN�� J N��vW�O}| [ wZ
S/O`deZ J PjO�N J > NK| [ wZ¸deZfd¯Ã H+IKJ Z>OTP J N [>IKJ O J¶[ Z � Z H # > �: � @ Ç % [ wOTP>MrN J � � ] H+IK[ O`N J Zf��^YN J Z J/[ OTP
PjO`d©^A_ pÄH Z{_ IK[ Z�S [ N [ wZ 7 � Zf��^ N J Z J/[ Ã pe[ wZ�w p ^YZ H P3M I _`O J��¸H Zf_ IK[ O`N J?����� �

�N: � < 7
� E A # O�AT�f� %

� wAOTP H Zf_ IK[ O�N JÄ[ ] H3J P6N�] [6[ N¸Ã Z�P [ O`_`_ R�I _`OTS4�awAZ J > : � |¹N H Mr_`N�PjZ�S Y��r� S/O`deZ J PjO�N J I _�deZfd¯Ã H+IKJ Z�P��
�aO [ w J N>Ã N�] J S IKH3p #9PjZ{_}| ��I�R N�O S/O J�� _`N�N�^ % WKÃ] [ O P R O`N�_ IK[ Z�S�|¹N H N�^YZ J Y��r� S/O`deZ J PjO�N JYI _KdeZfd¯Ã H+IKJ Z�P��
# | H Z{ZÄN�^YZ J PjZ{_}| ��I�R N�O S/O J�� � I _�G¶P&% l�) [ O P I _ PjN J N [>R�I _`OTSÊ|¹N H�[ wZ¸^w p PjO M I _�M I PjZ¸NK| Ç � S/O`deZ J PjO�N J I _
deZfd¯Ã H+IKJ Z�P l

& Z [ ]YP �YH P [¸H Z�M I _`_aP [ IKJ S IKH S H Z�Pj]_ [ P�|¹N HÄ[ wAZ«^ IKH3[ O [ O`N J |¹] J M [ O`N J NK| [ wZ¼| H Z{Z¼d©ZfdÄÃ H+IKJ Z
# M : 	 % #�PjZfZÄ|¹N H O J P [ IKJ MrZ ����� � % lN) J»[ wOTP�M I PjZ�W �$Z PjO`de^_ p S/Z I _ ��O [ w [ wZe| H ZfZ � Zf_TShW IKJ S [ wZ
^ IKH3[ O [ O`N J |¹] J M [ O`N J O P � O R Z J Ã p

� # 	 % : F � � ?� # 8 % � Q @ #q?� � + %�Z ��� � � � "* � � ' � � : # S/Z [ O # < � %
� N�_ # �F% $ � @ � � # O�A Ç 	 %

� wAZiS/Z [ O # < � %)OTP [ wZ>^ H N¶S/] M [ N R Z H8[ wZ J N JA� �fZ H N�ZfO � Z J/R�I _`]Z�P � � NK| [ wZ &;I ^_ I MrO IKJ N J � W IKJ S
O PaS/Z �YJ Z�S¼Ã p IKJ I _ p�[ O M�MrN J/[ O J ] IK[ O`N J O J«[ Z H d.P$NK| [ wAZ�� � |¹] J M [ O`N J ��# � %8NK| [ wZ &)I ^_ I MrO IKJcI P

StZ [ O # � % : Z ��� , + � . @ ��# � % : �
��� �

� ���� # O�A Ç � %

) |6N J Z H Z�P3M I _`Z�P [ wZ�d IKJ O}|¹N�_TS¼Ã p«I | I M [ N H � #ªO l Z l [ wAZvdeZ [\H O M�Ã pcI | I M [ N H � ��% W [ wZ R N�_�]deZ�OTP
M3w IKJ�� Z�SeÃ p«I | I M [ N H � < W IKJ S [ wZ���|¹] J M [ O�N J OTP�M3w IKJ"� Z�S¼Ã p ��# � % � ��# � % � � � W IKJ S [ wZ H Z+|¹N H Z

S/Z [ O # � % � StZ [ O # � % � � � ��+ � . # O�A Ç�Ç %

��# 	 %°M IKJ ÃYZ¸M I _TMr]_ IK[ Z�S¼Zf��^_`O M+O [ _ p W IKJ SeOTPÏ|¹N�] J S [ NeÃ Z�Å

��# 	 % : < � O}| > J N [aIKJ O J/[ Z � Z H
< � È �

Ç O1| > : � W��aO [ w � :?	 |¹N H Mr_`N�PjZ�S._`N�N�^)W � :D� |¹N H N�^ Z J M3w I O J
< � È �

O O1| > : Ç �aO [ w � [ wZ¸b6]A_�Z H M@w IKH+I M [ Z H O P [ O MfP8NK| �
# O�A Ç � %

O�Æ



� wAZ H Z�Pj]A_ [ |¹N H > : Ç O P RKI _�O Sc|¹N H PjdeN�N [ w N�^ Z J N H Mr_�N�PjZ�S d IKJ O1|¹N�_ SP � l ) | � w I P�MrN J O M I _
PjO J�� ]_ IKH O [ O�Z�P"N H O}|YO [ P�ÃYN�] J S IKH3p W � w I P�MrN H3J Z H P [ wZ H Z�Pj]_ [ OTP;deN¶StO � Z�ShW IKJ S¸M IKJ Ã ZaMrN�d©^A] [ Z�S
]YPjO J�� MrN J |¹N H d I _¶O J/R�IKH O IKJ MrZ l � w/]YP"|¹N H´[ wZ8| H ZfZadeZfd¯Ã H+IKJ Z��$Z � Z [6[ wZaMrN J � � ] H+IK[ O`N J Zf��^ N J Z J¶[

� � < � : < 7 E O}| > J N [ O J/[ Z � Z H
< 7 E È �

Ç E O}| > : �
< 7 E È �

O E O}| > : Ç
# O�A Ç (�%

�aO [ w 72: # Ç <*> % B Ç [ wAZÊP3M I _`O J�� StO�deZ J PjO`N J NK| [ wZe| H ZfZ � Zf_TSZ?� l � wAOTP H Z�Pj]_ [ w I P I PjO`de^_`Z
O J¶[ Z H ^ H Z [ IK[ O`N J Å [ wZ¯_ l w l P�NK|8# O l�Ç (�%$OTP [ wZeS/O�deZ J PjO`N J NK| [ wZ¯^ IKH3[ O [ O`N J |¹] J M [ O�N J�� # 	 %3W < 7 E OTP
[ wZiP3M I _`O J�� S/O`deZ J PjO�N J NK| [ wZ>MrN J P [\H+I O J/[ Q @ # ?� � + %
�awO M3w H Z{deN R Z�P [ wZ [jH+IKJ Pj_ IK[ O`N JYI _ �fZ H N�d©N/S/Z �
[ wZ¸_ I P [�[ Z H d½W^ H Z�PjZ J/[ |¹N H O J/[ Z � Z H > W O P [ wZ¯MrN J/[jH O�Ã] [ O`N J NK| [ wZ¸deZ I Pj] H Z

� � ?� � � O R Z J Ã p.[ wZ
[jH+I M+Z IKJ N�d I _ p l

	 Z J N�� MrN J PjOTStZ HÄ[ wAZºO J¶[ Z H+I M [ O J�� [ wAZ{N H3p # M �: 	 % l ) [ O PePj] � M+O`Z J/[¯[ N S/Z [ Z H deO J Z [ wZ
P3M I _�O J�� ÃYZfw IqR O`N H NK| [ wZ J N H d I _`O��fZ�SÄ^ IKH3[ O [ O�N J |¹] J M [ O�N J

�� # M % : � # M %� # 	 % # O�A Ç Æ %

�awAOTM@w©M IKJ ÃYZ>M+N�de^] [ Z�S¸O J ^YZ H3[ ] H Ã IK[ O�N J¸[ wZfN H3p W�] PjO J��>[ wZ>^YZ H3[ ] H Ã IK[ O R Z H ]A_�Z�P6S/Z �YJ Z�S I ÃYN R Z�W
�aO [ w [ wZ¸d I P3Pj_�Z�P3P$^ H N�^ I���IK[ N H � � # 8 @ ��% # O l � % l � wZ¯MrN J P [\H+I O J/[ ?� � + : 	�� ��Z�P [ wAZ IKH ÃO [jH+IKH3p
I SS/O [ O R ZvMrN J P [3IKJ/[ O Jc[ wZsStZ � J O [ O`N J NK| [ wZ�^ H N�^ I���IK[ N H PjN [ w IK[ � � E < 8 � � # 8 % � � # 8 @ ��% :?	 l

	 Z �YH P [ MrN J PjO S/Z H�[ wAZaM I PjZ >��: � @ Ç/l8o O J MrZ [ wZ H Z J N H d I _�O��fZ�S  I deO�_ [ N J O IKJaA � � ?� � � # O l � Ç %
d I G�Z�P [ wZ [ wZfN H3p � � �YJ O [ Z�W [ wZ H Z J N H d I _�O��fZ�Se^ IKH3[ O [ O�N J |¹] J M [ O`N J WS/Z �YJ Z�S I P

��
� # M	� � � % : �� # 	 % F�� � ?� � # 8 % � Q�@ #�?� � � + %�Z � � � � "* � � � ' � � # O�A Ç O %

O P � � �YJ O [ Z IK[ B : 	¼I P I PjZ H O`Z�PÏO J½[ wZ H Z J N H d I _�O��fZ�S¼M+N�]A^_�O J�� M+N J P [ IKJ/[ M � l � OTP [ wZ H Z J N H3�
d I _�O�� IK[ O`N J deN�deZ J/[ ]d P3M I _`Z l u�Z H |¹N H deO J��¯[ wZ¯M@w IKJ�� Z�NK| R�IKH O I Ã_�Z�P # Æ l Æ %´| H N�d H Z J N H d I _�O��fZ�S
[ N©Ã IKH Zvx�] IKJ/[ O [ O`Z�PfW ��

� # M � � � %´O PaPjO`de^_ p©H Z�Z{��^ H Z�P3PjZ�S.O J«[ Z H dCNK| [ wAZvÃ IKH Z�^ IKH3[ O [ O�N J |¹] J M [ O`N J
�� # M % # [\H Z IK[ O J"�v[ wZ$deZ I Pj] H Z

� � ?� � I P6S/O`deZ J PjO�N J _�Z�P3PfW��awAOTM@w¸OTP��j] P [ O � Z�S�O J ^YZ H3[ ] H Ã IK[ O�N J¸[ wZfN H3p %
�� # M % : � # M � % � @ � � ��

� # M � � � % # O�A Ç � %
�awAZ H Z � # M	� %>O P [ wZ9� IqR Z � |¹] J M [ O`N JºH Z J N H d I _`O�� IK[ O�N J | I M [ N H W IKJ S M # M	� @ � % [ wZeÃ IKH ZeMrN�]^_`O J��
MrN J P [3IKJ¶[ l2) |8�$Z J N�� H Z�P3M I _�Z [ wAZ«deZfd¯Ã H+IKJ Z©Ã p I | I M [ N H � W�PjO�de^_`Z.S/O�deZ J PjO`N JYI _ IKJYI _ p PjOTP
PjwN��iP [ w IK[

�� # M�� � % : � # M	� # � % % � @ � � ��
� # M	� # � % � � � % # O�A Ç � %

OCO



�aO [ w M	� # � % � O R Z J Ã p M : M # M � # � % @ � � % l GAH N�d [ wZ H Z J N H d I _`O�� IK[ O�N J$��H N�]^ ,YN��>P+# Æ l � % IKJ S
# Æ l � %3W��$Z8G J N�� [ w IK[ |¹N H M IKJ S � � ��Z�ShW M � # � % IKJ S � # M � # � % %$N�Ã Z p

� WW � M	� : < � WW �
���� � M	� : < � # M � % � � WW � _ J � : < � WW �

���� � _ J � : Ç # 7 # M	� % < 7 %
# O�A Ç � %

G N H B � 	 W M � # � % � M � � I P � � Q IKJ S � 	 � � + � � � � . l8k N�dÄÃO J O J"�vI _�_ [ wZ�PjZ H Z�Pj]_ [ P �$Z�PjZfZ
[ w IK[a[ wZ�^ IKH3[ O [ O�N J |¹] J M [ O`N J P3M I _�Z�P I P

� # M @ � % � � � � � @ # O�AJ��	 %

wZ J MrZ # O l �f� % l
G N H > : � W [ wZeP I deZ IKH!� ]deZ J/[�I ^A^_�O`Z�P [ N [ wZ.Mr_�N�PjZ�S M3w I O J l G N H�[ wZ¯N�^ Z J M3w I O J W��$Z

d¯] P [´[3I G�ZvO J/[ N I MfM+N�] J¶[$[ wZ I SS/O [ O`N JYI _ I SS/O [ O R ZvMrN�] J/[ Z H3[ Z H d # O l �fÆ % l � wZ H Z�Pj]_ [ OTP

� < � : < 7
� E È=Ç��

� @ # O�AJ�� %

�aO [ w � � [ wZ IKJ N�d I _`N�]YP8Z J S � ^YN�O J/[ StO�deZ J PjO`N J

�
�
: � # M � � % � � # M	� % : �

WW �
���� � � � A # O�AJ� Ç %

G N H > : Ç W/] J |¹N H3[ ] JYIK[ Z{_ p W [ wAZv^ Z H3[ ] H Ã IK[ O R ZvP3M3wAZ{deZ�S/Z R Zf_�N�^ Z�S.wAZ H Z�O P$]YPjZf_`Z�P3P l�) J S/ZfZ�ShW
[ wZv_`O J Z > : Ç MrN H3H Z�Pj^ N J SP [ N B : ( IKJ S¼OTP I _�� Iqp P IK[iI �YJ O [ Z¸S/O P [ IKJ MrZ>| H N�d [ wZ�_`O J Z B : 	 l
) [ OTP JYIK[ ] H+I _ [ N½Zf��^YZ�M [¸[ w IK[v[ wZ©Mr] H3RKIK[ ] H ZÄN�^YZ H+IK[ N H # O l ��� % ��O�_`_6Ã Z�MrN�deZ H Zf_`Z R�IKJ/[ W�PjO J M+ZÄO [ P
P3M I _�O J�� S/O`deZ J PjO�N J OTP I _�� I�p P Ç9< > W�Ã] [ O [ PedeO`��O J�� �aO [ w [ wZ½N [ wZ H N�^YZ H+IK[ N H PeM IKJAJ N [ ÃYZ
P [ ]YS/O`Z�S¼^ Z H3[ ] H Ã IK[ O R Z{_ p Ã p«IKJ B � Zf��^ IKJ PjO`N J l

� ��� ���9� � "���$�%�& � $��C) . $��q� 5!� �9��&P%���34"�� $��!"�� $�%�&
m P I PjZ�MrN J S I ^^A_�O M IK[ O`N J NK| [ wOTP H Z J N H d I _`O�� IK[ O�N J |¹N H d I _�O Pjd½W)_`Z [ ]YP¸S/Z H O R ZePjO�de^_ pº[ wZ

R�I _`OTStO [�p NK| [ wZsStO H Z�M [$H Z J N H d I _�O�� IK[ O`N J deZ [ wN/S.] PjZ�S¼Ã p ^ H Z R O`N�]YP I ] [ wN H P l
	 Z �YH P [>H Z�M I _`_ [ wZÄ^ H O J M+O`^_`ZvNK|$S/O H Z�M [>H Z J N H d I _�O�� IK[ O`N J W I _`N J��e[ wZ¯_`O J Z�P�NK|$Z l � l �'��� �9l�) [

H Zf_�O`Z�P$N Jc[ wAZ�|¹N�_`_�N��aO J�� O S/Z I PfÅ
# � % � J ZºMrN J PjO S/Z H P¯N J _ p � &P$�� � deZ{dÄÃ H+IKJ Z�PfW �aO [ w O J/[ Z H3JYI _�Z{� [ Z J/[ � � Q W IK[ B � 	 l ) J
[ wOTP�M I PjZ#W I P �$Zvw I�R Z�PjZfZ J Ã Zr|¹N H Z#WA^w p PjO M I _YN�ÃYPjZ H3R�I ÃA_�Z�PfW�Z{��^ H Z�P3PjZ�S I P$^ Z H3[ ] H Ã IK[ O R ZvPjZ H O�Z�P8O J
[ wZ Y Ã IKH Z �cM+N�]A^_�O J�� MrN J P [ IKJ/[ M W IKH Z � � "�& 
 )3l � l �YJ O [ Z l � wZ J N J ZeO J¶[jH N¶St]YMrZ�P I �+)v-i7�$65#"��
5#%�� � � $�&v0�5#%�& 7���"�&+� �P: � # M @ � %3W��awO M3wcOTP�S/O`d©Z J PjO`N J _`Z�P3P IKJ S«StZ{^ Z J SPÏN J M IKJ S¼N J½[ wZ¸PjO��{Z�NK|

O��



[ wZ�deZfd¯Ã H+IKJ Z � l6m J Zf� I de^_`Z>NK|�Pj]YM@w I MrN�]^A_�O J�� M+N J P [ IKJ/[ O P8^ H N R O S/Z�S¯Ã pÄ[ wZ�PjZ�MrN J S R O H O I _
MrN�Z � MrO�Z J/[ WStZ � J Z�S I P°|¹N�_�_`N��>P l

& Z [ ]YP8Zf� [ Z J S [ wAZ o¶m � deN¶StZ{_ [ N [ wZvM I PjZ�NK| [ �$N¸O J/[ Z H+I M [ O J�� MrN�^O`Z�P � IKJ S � O NK| [ wZ
P I deZ�deZfd¯Ã H+IKJ Z l � wZ  I deO`_ [ N J O IKJ O P J N��
A � ?� @ ?� O � B G D�E : �

Ç
F � # H ?� % � È �

Ç
F � , # H ?� O % �

È MÇ # F � F � Q @ #q?� < ?� % È F � ,
F � , Q�@ #q?� O < ?� O % È Ç F � F � , Q�@ #q?� < ?� O % $ A

# O�AJ�C� %
?�¯IKJ S ?� O S/Z�P3M H O`Ã Z [ wZ¸Zfd¯Ã Z�SS/O J�� NK|�� IKJ S � O H Z�Pj^YZ�M [ O R Zf_ p l � wZ�^ IKH3[ O [ O`N J |¹] J M [ O`N J�� # M %
|¹N HiI PjO J�� _`ZideZfd¯Ã H+IKJ Z>OTP�S/Z �YJ Z�SeÃ p # O l �q� %3W

� # M % : F�� � ?� # 8 % � Q @ # ?� � + %�Z ��� � "* � � ' � � # O�AJ� (�%

�awAO�_`Z [ wZsMrN JJ Z�M [ Z�S.^ IKH3[ O [ O`N J |¹] J M [ O`N J |¹N H�[ �$N¯deZfd¯Ã H+IKJ Z�P � � 3 H O P

� � 3 H # M % : F � � ?� � � � ?� O � Q @ #q?� � + % � Z ��� � "* 3 "* , � � ' � � < Z � � � "* � � ' � � Z � � � "* , � � '	� � � @ # O�AJ��Æ %

IKJ S [ wAZ H+I S/O`]YP8NK| ��p�H+IK[ O�N J � NK| I PjO J�� _�Z�d©ZfdÄÃ H+IKJ Z�� OTP

� � : �
� N�_ # �F% �

F � F � � # ?� < ?� % � � � A # O�AJ�CO %

� wAZvPjZ�M+N J S R O H O I _)MrN�Z � M+O`Z J/[ OTP [ wZ J S/Z �YJ Z�S¼Ã p

� : < � � 3 H� � � � @ A # O�AJ��� %

) [ OTP I StO�deZ J PjO`N J _�Z�P3P6xy] IKJ/[ O [�p W IKJ S¼w I P I ^YZ H3[ ] H Ã IK[ O R Z�Z{��^ IKJ PjO`N J O J M NK| [ wZ�|¹N H d

� # M @ � % : � > M � � È � � # M � � % � È ����� # O�AJ� � %

�awAZ H Z � > W � � W A�A�A)IKH Z¯S/O`deZ J PjO�N J _�Z�P3PaMrN�Z � MrO`Z J/[ P8��wO M3wºS/N J N [ S/Zf^ Z J S½N J([ wZePjO��fZ � NK| [ wZ
deZfd¯Ã H+IKJ Z�W�ÃA] [ S/Zf^YZ J S¼N J O [ P�Pjw I ^YZ l
# Ç % ) [�[ wZ J I ^^YZ IKH P [ w IK[�[ wZeP3M I _`O J�� |¹] J M [ O�N J PfWhO l Z l [ wZeS/O`d©Z J PjO`N J _`Z�P3P$N�ÃYPjZ H3R�I Ã_`Z�P	�4# M @ � %
NK| [ wZ>d©N/S/Zf_�W �awAOTM@w M IKJ Ã Z�Zf��^ H Z�P3PjZ�S I P�|¹] J M [ O`N J P6NK| [ wZ>^w p PjO M I _YMrN�]^_`O J"� MrN J P [ IKJ/[ � N J _ p

�4# M @ � % : �� # � % @ # O�AJ��� %
O �



w IqR Z I ^ Z H3[ ] H Ã IK[ O R Z«Zf��^ IKJ PjO�N J O J � �awAOTM@w OTP�� � � &+$��#� ��wZ J B�� 	 W>M+N J/[jH+IKH3p»[ N [ wAZ{O H
^ Z H3[ ] H Ã IK[ O R Z½Z{��^ IKJ PjO`N J O J M l m J Zf� I de^_`ZºNK| I P3M I _�O J�� |¹] J M [ O`N J O P [ wZ(Z 0hZ�M [ O R ZÀP3M I _`O J��
Zf��^ N J Z J/[

7 # M @ � % : �7 # � % : � WW � _ J # � % @ # O�A ( 	 %
�awAZ H Z � OTP [ wZ ��p�H+IK[ O�N JcH+I S/O`]YPM# O l �CO % l
# � % ) J ^ IKH3[ O M+]A_ IKH W [ wZ 	 O`_TPjN J |¹] J M [ O�N J � # � % W S/Z �YJ Z�S I P

� # � % : � WW � �
���� � @ # O�A ( � %

O P IÄH Z � ]_ IKH |¹] J M [ O`N J NK|.B �awZ J B � 	 N H S/Z H Ã p N H S/Z H O J � l�) [ P�Zf��^ IKJ PjO`N J.H Z I SP

� # � % : B � < � � # B!% � � È 0 # � ) % @ 	�� � � # B!% : 0 # � % I PMB � 	$A # O�A ( Ç %
) [�[ w/]YPÏw I P I �{Z H N 	�� �

�
: 0 # B!%´|¹N H B � 	 W IKJ SÄ| H N�d [ wZ¸S/Z �YJ O [ O�N J NK| � # � % WAN J ZvPjZfZ�P [ w IK[

O J½[ wZÄ_�O`deO [ NK| I _ IKH!� ZvdeZfd¯Ã H+IKJ Z�W [ wZ¸^Aw p PjOTM I _)MrN�]^_`O J�� M+N J P [ IKJ/[ �½[ Z J SP [ N�� IKH SP I � &+$��#�
R�I _`]Z�Å

� # M @ � % � �
� � � � Q @ M � ��Z�S A # O�A ( � %

o O J MrZÄ| H N�d ^YN�O J/[ # Ç % � # � %�w I P I H Z � ]A_ IKH �¶� Zf��^ IKJ PjO�N J �awAZ J B�� 	 W�O J/R Z H3[ O J�� � # � % : 	
� O R Z�P � � I P I �YJ O [ ZvPjZ H O�Z�P$Zf��^ IKJ PjO`N J O J B lÏo O`d©O`_ IKH _ p W [ wZ�P3M I _`O J�� |¹] J M [ O`N J P I _ PjN¯w IqR Z I �YJ O [ Z
_ IKH!� Z � _�O`deO [

�4# M @ � % � � � : ��4# � � % � � � Q @ # O�A (C(�%
�awAOTM@wÊMrN H3H Z�Pj^YN J S [ N.P3M I _�O J�� Zf��^YN J Z J/[ P8|¹N H _ IKH!� ZvPjZf_}| �
IqR N�O S/O J"� deZfd¯Ã H+IKJ Z�P l ) J ^ IKH3[ OTMr]_ IKH W

7
�
: �7 # � � % : _�O`d��� � 7 # M @ � % # O�A ( Æ %

MrN H3H Z�Pj^YN J SAP [ N [ wZÊP3M I _`O J"� Zf��^ N J Z J/[P7
� N�Ã [3I O J Z�S»O J o Z�M l Æ l � l?o O J MrZ ��4# � %vw I P I(H Z � ]_ IKH

Zf��^ IKJ PjO�N J O J � ��wZ J B � 	 W IKJ S PjO J MrZ � � w I P I(H Z � ]A_ IKH Z{��^ IKJ PjO`N J O J B+W I _�_ [ wAZÊP3M I _`O J��
Zf��^ N J Z J/[ P � � w IqR Z I _TPjN I �YJ O [ Z�Zf��^ IKJ PjO`N J O J B l

	 Z J N�� PjwAN�� ��w p S/O H Z�M [�H Z J N H d I _�O�� IK[ O`N J O P RKI _�O S l � wZ9G�Z p ^ H N�^YZ H3[�p([ w IK[�R�I _`OTS IK[ Z�P
[ wZ¯S/O H Z�M [�H Z J N H d I _`O�� IK[ O`N J deZ [ wN/S½O P�# Ç %3W J I d©Zf_ p.[ wZ�| I M [i[ w IK[>[ wZsP3M I _`O J"� |¹] J M [ O`N J P�w IqR Z
I(H Z � ]_ IKH Zf��^ IKJ PjO`N J O J¿[ wZ«^Aw p PjOTM I _$MrN�]^_`O J�� MrN J P [ IKJ/[ � �awAZ J B � 	 l � wO P¸O P I PjO`de^_`Z
MrN J PjZ�x�]Z J MrZÄNK|aN�] HvH Z J N H d I _`O�� IK[ O�N J |¹N H d I _�O Pjd I ^^_`O�Z�S [ N �YJ O [ ZÄd©ZfdÄÃ H+IKJ Z�P l ) J StZ{Z�ShW;N J Z
M IKJ PjwN�� [ w IK[ �C)+�J7�"�3\��5#%�� &+�#�����#����3s7 I P [ wN�PjZ.�awO M3w¸d I G�Z [ wAZ [ wZfN H3p NK| I PjO J�� _`Z8d©ZfdÄÃ H+IKJ Z
� � �YJ O [ Z6�awAZ J B � 	¸I _ PjN�d I G�Z [ wAZideN/S/Zf_ # O l �C� %�NK| [ �$N�O J/[ Z H+I M [ O J�� deZfd¯Ã H+IKJ Z�P � � �YJ O [ Z l

O��



) J N [ wZ H �$N H SAPfW H Z � Zf��^ H Z�P3PjO J���[ wZ�Ã IKH Z�x�] IKJ¶[ O [ O`Z�P ?�vIKJ S M O J¼[ Z H d.P8NK| H Z J N H d I _`O��fZ�S¸N J Z�P M	�
IKJ S ?� � I MfM+N H StO J��¸[ NN# Æ l Æ %6d I G�Z�P [ wZv^ Z H3[ ] H Ã IK[ O`N J.[ wZfN H3p O J M	� �YJ O [ Z�N H S/Z H Ã p N H StZ H �awZ J
B�� 	 l � wAOTP>^ H N�^YZ H3[�p O P J N [ MrN�de^_`Z [ Zf_ p½[jH O R O I _�W Ã] [ Ã Zr|¹N H Z¯^ H N R O J�� O [ Wh_�Z [ ] P�PjwN�� [ w IK[ O [
Z J Pj] H Z�P>^ H N�^ Z H3[�p # Ç % l � wZ H Zr|¹N H Z¯_`Z [ ] P I P3Pj]deZ [ w IK[ O}|6�$Z¯^ Z H |¹N H d [ wZ.M@w IKJ�� Z¸NK| R�IKH O I Ã_`Z
# Æ l Æ %

M : M	� � � # M � %�# � # M � % % @ � � � � � � M � : M	� # M � � � % @ # O�A ( O %
[ wZÊStO�deZ J PjO`N J _�Z�P3P�P3M I _`O J"� |¹] J M [ O�N J P � w IqR Z I � J O [ Z.^ Z H3[ ] H Ã IK[ O R Z.Zf��^ IKJ PjO�N J O J M	� # ��wZ J
B � 	 % l X p PjO`d©^A_�Z�S/O`deZ J PjO�N JYI _ IKH!� ]deZ J/[ PfW [ wZ p S/Zf^ Z J S.N J.[ wZvStO�deZ J PjO`N J _�Z�P3P6MrN�]^A_�O J�� M	� W
N Je[ wAZvPjO��fZ�NK| [ wZ>deZfd¯Ã H+IKJ Z � IKJ SÄN Je[ wZ I SS/O [ O`N JYI _ H Z J N H d I _`O�� IK[ O�N J P3M I _`Z � N J _ p¸[ w H N�] � w
M � IKJ S [ w H N�] � w [ wZ¸S/O�deZ J PjO`N J _`Z�P3P�^ H N/S/]YM [ � � l � wZ p M IKJ½[ wAZ H Zr|¹N H Z�Ã Z+� H O [\[ Z JÊI P

�4# M @ � % : ��4# M � @ � � % @ # O�A ( � %

�awAZ H Z �� w I P IKJ � � �YJ O [ Z>^YZ H3[ ] H Ã IK[ O R Z�Z{��^ IKJ PjO`N J O J M � l8o O J MrZ � M IKJ ÃYZ�M3wN�PjZ J.IKH ÃO [\H+IKH O`_ p W
�$ZvM IKJ½[3I G�Z � : � � > IKJ S3�$Z�N�Ã [3I O J«[ w IK[ Ã pe[ wZsM@w IKJ�� Z�NK| R�IKH O I Ã_�Z

M	� # M @ � % : M � # M � � % # O�A ( � %

[ wZsP3M I _`O J"� |¹] J M [ O`N J P�M IKJ Ã Z�� H O [j[ Z JºI P IKJ � � �YJ O [ Z�^YZ H3[ ] H Ã IK[ O R Z>Zf��^ IKJ PjO�N J O J M � # M @ � %
� # M @ � % : �� # M � # M @ � % @ � %�� ��4# M � # M @ � % % A # O�A ( � %

� wAOTPÏOTP [jH ]ZvO J ^ IKH3[ OTMr]_ IKH |¹N H>[ wZ¯PjZ�MrN J S R O H O I _�MrN�Z � MrO`Z J/[ # O l ��� % � # M @ � %3W��awO M3wcO P I P3M I _`O J��
|¹] J M [ O�N J W IKJ S«M IKJ ÃYZ+� H O [j[ Z J½I P

� # M @ � % : �� # M	� # M @ � % % : � > M	� È 0 # M	� � % � 	�� � > : 0 # � % ��wZ J B � 	 A # O�AnÆ�	 %

) J/R Z H3[ O J��e[ wOTP H Zf_ IK[ O`N J �$Z©M IKJ � H O [ Z M � # M @ � % I P I PjZ H O`Z�P>O J � W��awAOTM@wºO P�� � � J O [ Z¸N H S/Z H Ã p
N H S/Z H �awAZ J B � 	 l

M	� # M @ � % : �M	� # � # M @ � % % A # O�AnÆ� %
�>PjO J"� # O l ( � % IKJ S # O l Æ� %$N J Z¸PjZfZ�P [ w IK[�IKJ/p P3M I _�O J�� |¹] J M [ O`N J �DO P�� � �YJ O [ Z+�awZ J Zf��^ H Z�P3PjZ�S
O J«[ Z H d PÏNK| �

� # M @ � % : �� # �M	� # � % % � �� # � % A # O�AnÆ Ç %
� wAOTPÏOTP J N [ wAO J�� ÃA] [ ^ H N�^ Z H3[�p # Ç % l

��	



� wAZ 	 O`_TPjN J |¹] J M [ O�N J # O l ( � %�OTP I _TPjN I P3M I _`O J"� |¹] J M [ O�N J IKJ S OTP [ wAZ H Zr|¹N H Z � � �YJ O [ Z I P
I |¹] J M [ O�N J NK| � l �iPjO J�� # O l ( � %½W�# O l ( O % IKJ S # Æ l � %eN J ZÀPjZfZ�P [ w IK[ � �� � M � # M @ � % : < � # M � % W
IKJ S [ wAZ H Zr|¹N H Z [ wZ 	 O�_ PjN J |¹] J M [ O`N J � # � %vO P¸PjO�de^_ pºH Zf_ IK[ Z�S [ N [ wZ H Z J N H d I _`O�� IK[ O�N J ��H N�]^
�)� |¹] J M [ O`N J�� # M � %´Ã p

� # � % : < W ��W M	� � # M	� % ���� �
�
U���
� + � . A # O�AnÆC� %

� w/]YP [ wZ H Z J N H d I _�O�� IK[ O`N J ��H N�]^ �¶� ,YN�� S H O R Z J Ã p � O P �j] P [6[ wAZadeO H3H N H NK| [ wAZ M	� � ,YN�� S H O R Z J
Ã p � W IKJ S [ wZ¯Z&0hZ�M [ O R Z.MrN�]^_`O J�� MrN J P [3IKJ¶[ �

�
: �� # M � � %3W ��wZ H Z M	� � O P [ wZ )3l � l � ��Z�S(^ N�O J/[ l

o O`deO�_ IKH _ p WrN J Z´M IKJ PjwN�� [ w IK[h[ wZ°P3M I _`O J"� Z{��^YN J Z J/[ P 7 � � O R Z J Ã p # O l ( Æ % IKJ S�Ã p # Æ l � Ç %hMrN�O J MrO S/Z l

) [�[ w¶] P H Zfd I O J P [ NvPjwAN�� [ w IK[�[ wZ [ �$N>deZfd¯Ã H+IKJ Z�P"deN¶S/Zf_ # O l �C� %)OTP H Z J N H d I _`O�� I Ã_`Z6Ã pv[ wZ
P I deZ¯MrN�] J/[ Z H3[ Z H d.P+# Æ l Æ % I P [ wZÄN J Z¯deZfd¯Ã H+IKJ Z�deN¶S/Zf_ l � wO P>deN¶S/Zf_�O P>O J | I M [vI ^ IKH3[ OTMr]_ IKH
M I PjZ¯NK| [ wZ � Z J Z H+I _6deN/S/Zf_´S/Z�P3M H O�ÃO J��e[ �$N [ I ^ H O�N H O�S/O10hZ H Z J¶[�[ deZfd¯Ã H+IKJ Z�P � > IKJ S � � W
�awAN�PjZ H Z�Pj^YZ�M [ O R ZeM+N J � � ] H+IK[ O�N J P IKH Z©S/Z�P3M H O�Ã Z�S½Ã p½[ wZ � Zf_TSP�?� > IKJ Sn?� � W;O J¶[ Z H+I M [ O J�� Ã p½[ wZ
 I deO�_ [ N J O IKJ

A � ?� > @ ?� � � B G�DXE : �
Ç
F � 1 E < 8 > # H ?� > % � È �

Ç
F � � E

< 8 � # H ?� � % �
È M >q>Ç F � 1 E < 8 F � 1 E < � Q @ #q?� > # 8 % < ?� > #���% %
È M � �Ç F � � E

< 8 F � � E
< � Q @ # ?� � # 8 % < ?� � #���% %

È M >�� F � 1 E < 8 F � � E
< � Q @ # ?� > # 8 % < ?� � # �I% %

# O�AnÆ (�%

) J StZ{Z�ShW [ wO P  I deO�_ [ N J O IKJ OTP [ wZÄdeN�P [ � Z J Z H+I _ I _`_�N��$Z�S½Ã p ^ N��$Z H M+N�] J¶[ O J�� �awO M3w S/Z�P3M H O`Ã Z�P
[ �$NeO J¶[ Z H+I M [ O J�� deZ{dÄÃ H+IKJ Z�P l u6w p PjOTM I _)N�Ã PjZ H3RKI Ã_�Z�P�w IqR Z I PjZ H O`Z�P�Zf��^ IKJ PjO�N J O J½[ wZ¯MrN�]^_`O J��
MrN J P [3IKJ¶[ P M >q> W M � � IKJ S M >�� W"�awO M3wcO J/R N�_ R Z�P [ wZ�| H ZfZ�^ H N�^ I���IK[ N H P � � 1 IKJ S � � � N J _ p WYPjO J MrZ
[ wZ�| H ZfZvMrN H3H Zf_ IK[ N H ÃYZ [ �$ZfZ J«[ wZ [ �$N¯deZfd¯Ã H+IKJ Z�P R�IKJ OTPjwZ�P

� � > # 8 % � > #���%�� � : � � 1 # 8 @ ��% � � > # 8 % � � # �I%�� � : � � � # 8 @ ��% � � > # 8 % � � #���%�� � : 	
# O�AnÆ�Æ %

� wAOTPÏ^YZ H3[ ] H Ã IK[ O R Z�Zf��^ IKJ PjO`N J O J/R N�_ R Z�P [ wZ¸P I deZvS/O I���H+I d P I P°|¹N H>[ wZ�N J Z�deZ{dÄÃ H+IKJ Z>deN¶S/Zf_9W
Ã] [�[ wZÄZ J S � ^YN�O J/[ P�NK| [ wZ©StO�^ N�_�Z�P�d I�p ÃYZf_`N J�� PjZ{^ IKH+IK[ Zf_ p«[ N � > N H � � l/) [ OTP I.J N [�R Z H3p
S/O � M+]A_ [$[3I P G [ N H Zf^ Z IK[a[ wZ IKJ I _ p PjOTP8NK| [ wZsPjwAN H3[ S/OTP [3IKJ MrZvPjO J�� ]_ IKH O [ O`Z�P8NK| o Z�M l � l � J Z �YJ SP
[ w IK[a[ wZ�� � PjO J�� ]A_ IKH MrN J � � ] H+IK[ O`N J P IKH Z � O R Z J Ã p©[ wZ¸P I deZideN�_`Z�M+]A_�Z�P I PaStZ{^AOTM [ Z�S¼O J � � l � W
Ã] [�[ wZ.^ N�O J/[ P+�aO [ wO J Z I M3w IK[ N�d.PfW�O l Z l [ wAZ Pj]AÃYPjZ [ NK|�M+N�_`_ I ^YPjO J"� Z J S � ^ N�O J/[ PfWhd¯] P [ ÃYZf_`N J��

�¶�



M1 M

M1 M2

1M 2M 1

M2
M2

(1) (2)

(4) (5)

(3)

� � l ���

[ N [ wZÀP I deZ½deZfd¯Ã H+IKJ Z # �awO M3w S/Zf^YZ J SAPeNK|ÁMrN�] H PjZ½NK| [ wZ IK[ N�d$% l � J ZºM IKJ [ wAZ J H Zf^ Z IK[
[ wZ ����u8b IKJYI _ p PjO P�NK| o ]ÃYPjZ�M l � lnÇ/lK) J S/ZfZ�ShW [ wZ½MrN�Z � MrO�Z J/[ PÁNK| [ wZ�� ��u8b IKH Z.N�Ã [3I O J Z�S
| H N�d [ wZ¸PjwN H3[ S/O P [ IKJ MrZ���u8b NK| [ wAZ R Z H3[ Z{�¼N�^YZ H+IK[ N H P8# � l ��� % �aO [ wO J Z I M@w IK[ N�d � W"�awO M3wcOTP
M3w IKH+I M [ Z H OTP [ O M�NK| [ wAZ¯_`N¶M I _�^ H N�^YZ H3[ O�Z�P�NK|$Z I M@wºd IKJ O}|¹N�_TS½PjZf^ IKH+IK[ Zf_ p l � wZ �YJ I _ H Z�Pj]_ [ OTP [ w IK[
[ wZ.PjwN H3[ S/OTP [3IKJ MrZ¯Ã Zfw IqR O`N H NK|°^ H N¶S/]YM [ P�NK|$d¯]A_ [ O � _`N¶M I _�N�^YZ H+IK[ N H P � � 8 > @ � ��� @ 8 9 	 O J/R N�_ R O J��
[ wZ [ �$N�d©ZfdÄÃ H+IKJ Z�P OTP � O R Z J Ã p�[ wAZ � ��u8baW IKJ S [ w IK[ ��wO�_`Z [ wZ$N�^YZ H+IK[ N H P [ w IK[6I ^^YZ IKH O J¯[ wZ
� ��u8b S/N J N��&S/Zf^YZ J S I _ PjN¯N J �awO M3wc^ IKH3[ OTMr]_ IKH deZ{dÄÃ H+IKJ Z�Z I M@w«^ N�O J¶[	8  NK| [ wZvN�^ Z H+IK[ N H P
Ã Z{_`N J�� P [ NW [ wZ©MrN�Z � MrO`Z J/[ P 	 � � 	 NK| [ wZ�� ��u´b 
�% &P%�� W;PjO J MrZ I _`_ [ wZ¯^ N�O J/[ P>O J Z I M3w IK[ N�d
Ã Z{_`N J��e[ N [ wAZsP I deZ�d©ZfdÄÃ H+IKJ Z l � wZ¸^YN��$Z H MrN�] J/[ O J�� S/O P3M+] P3PjZ�S¼O J Pj]ÃYPjZ�M l � l �ÄH Zfd I O J P I _TPjN
R�I _`OTS"W IKJ S [ wZ H Zr|¹N H ZcN J ZºS/Z�S/]YMrZ�P¸O`ded©Z�S/O IK[ Z{_ p»[ w IK[ N J _ p»[ wAZ½d©N�_`Z�Mr]_�Z�P �aO [ w N J Z½N He[ �$N
IK[ N�d P IKH ZcS/O R Z H!� Z J/[sIK[ B : 	 l � wZ H Z IKH Z J N�� [ �$N M+_ I P3PjZ�P�NK|�S/O R Z H!� Z J¶[ S/O I���H+I d.P=�aO [ w �
IK[ N�dÊW IKJ S � Mr_ I P3PjZ�P ��O [ w Ç IK[ N�d.PfWS/Zf^OTM [ Z�S.N J�� � l ��� l

� wAZ�PjZ IKH Z�Zf� I M [ _ p¯[ wZ>P I d©ZaStO I���H+I d.P I P [ wN�PjZ>M+N J PjOTS/Z H Z�S�O J PjZ�M l � l � wZ p M+N J/[jH O�ÃA] [ Z [ N
[ wZv^ Z H3[ ] H Ã IK[ O R Z�Z{��^ IKJ PjO`N J �j] P [ Ã p S/O 0VZ H Z J/[ ^YN��$Z H P8NK| M >q> W M � � IKJ S M >�� l�m P I MrN J PjZ�x�]Z J MrZ
[ wZ H Z J N H d I _�O�� IK[ O`N J.IKJYI _ p PjO P´M IKJ½I _TPjN¸Ã Z�^ Z H |¹N H deZ�S I _`N J��¸[ wZ�_`O J Z�P8NK|6PjZ�M l ( l Q>O I���H+I d.P6# � %
IKJ S # Ç %$NK| � � l ��� M+N J/[jH O�ÃA] [ Z [ N I d¯]A_ [ O�^A_�O M IK[ O R Z H Z J N H d I _�O�� IK[ O`N J NK| [ wZ �YH P [�[ �$N½g I ]YP3PjO IKJ
[ Z H d.P�NK| [ wZ  I deO�_ [ N J O IKJ # O l Æ (�% W�O l Z l [ N I � IqR Z � |¹] J M [ O`N J¯H Z J N H d I _`O�� IK[ O�N J � S/O I���H+I d.P # � %3W # (�%
IKJ S # Æ %aMrN J/[\H O`Ã] [ Z [ N I dÄ]_ [ O`^_`OTM IK[ O R Z H Z J N H d I _`O�� IK[ O�N J NK| M >q> W M � � IKJ S M >�� H Z�Pj^ Z�M [ O R Zf_ p WO l Z l
[ N¯M+N�]A^_�O J�� MrN J P [ IKJ/[ P H Z J N H d I _`O�� IK[ O�N J l �½N H ZfN R Z H W�PjO`de^_�Z�O J Pj^YZ�M [ O`N J NK| [ wAZvS/O I���H+I d P�PjwN��>P
[ w IK[ O J [ wZc^YZ H3[ ] H Ã IK[ O R Z¼Z{��^ IKJ PjO`N J W [ wZ½S/O R Z H!� Z J MrZ�P9# � % IKJ S5# � % W I P3PjN/M+O IK[ Z�S N J _ p»[ N [ wZ
deZfd¯Ã H+IKJ Z�� > WYStZ{^ Z J ScN J _ p N J M >q> W J N [ N J M � � IKJ S M >�� l � wZ¸P I deZ�O P [jH ]Z�|¹N H S/O R Z H!� Z J MrZ�P

� Ç



# Ç % W # (�% IKJ S M � � l � wO P>O`de^_�O`Z�P [ w IK[v[ wZ � Z J Z H+I _ [ �$NcdeZfd¯Ã H+IKJ Z�deN¶S/Zf_6# O l Æ (�%aOTP�d I S/Z � �
�YJ O [ Z IK[ B : 	 Ã p.[ wZ H Z J N H d I _`O��fZ�S  I deO�_ [ N J O IKJ

A � � ?� � > @ ?� � � � B G D*E : � # M � >q> %Ç
F � 1 E < 8 > # H ?� � > % � È � # M � � � %Ç

F � � E
< 8 � # H ?� � � % �

È M	� >q> � � # M	� >q> % � �Ç
F � 1 E < 8 F � 1 E < � Q�@ #q?� � > # 8 % < ?� � > # �I% %

È M	� � � � � # M	� � � % � �Ç
F � � E

< 8 F � � E
< � Q @ # ?� � � # 8 % < ?� � � # �I% %

È M � >�� �� � # M � >q> @ M	� � � @ M	� >�� % � � F � 1 E < 8 F � � E
< � Q @ # ?� � > # 8 % < ?� � � #���% %

# O�AnÆCO %
�aO [ w [ wAZvP I deZiMrN�] J/[ Z H3[ Z H d P � # M � % IKJ S � � # M � % I P [ wN�PjZ>NK| [ wZ>N J Z>deZ{dÄÃ H+IKJ Z [ wZfN H3p # Æ l � % l
� J _ pe[ wZ H Z J N H d I _`O�� IK[ O`N J | I M [ N H �

� # M >q> @ M � � @ M >�� %�|¹N H � >�� O P J Z � l
m PjO`de^_�ZÄO J Pj^YZ�M [ O`N J NK| [ wZ«S/O I���H+I d.PvPjwAN��>P [ w IK[ O}| [ wZ [ w H ZfZ«MrN�]^A_�O J�� M+N J P [ IKJ/[ P IKH Z

[3I G�Z J Z�x�] I _ M	� >q> : M	� � � : M	� >�� : M	� W [ wZ Je[ wAZ [ w H ZfZiMr_ I P3PjZ�P�NK| Ç ��IK[ N�d StO I���H+I d.P�MrN J¶[jH O`Ã] [ Z
�aO [ w«Zf� I M [ _ pc[ wZsP I deZ>| I M [ N H PfW IKJ S [ wZ H Zr|¹N H Z [ wZ¸S/O10hZ H Z J¶[ � � MrN�O J MrOTStZ

� � # M	� % : �
� � # M	� @ M � @ M � % A # O�AnÆ�� %

� wAOTP6MrN�de^_`Z [ Z�P [ wZa^ H N�NK| [ w IK[6[ wZ [ �$N�deZ{dÄÃ H+IKJ Z6deN/S/Zf_ # O l �C� %)OTP H Z J N H d I _`O��{Z�S�Ã p�[ wZ>P I deZ
MrN�] J/[ Z H3[ Z H d P [ w IKJc[ wAZvN J Z�d©ZfdÄÃ H+IKJ ZadeN/S/Zf_ l

G O JYI _`_ p WK_�Z [ ] P H Zfd IKH G [ w IK[°I PjO`d©^A_�Z H6IKH!� ]deZ J¶[ #¹O J | I M [ Z�x�]AO R�I _`Z J/[ %)O P [ N¸MrN J PjOTStZ H8I���I O J
[ wZ¯^ H N�NK|°NK| H Z J N H d I _�O�� I ÃO`_�O [�p |¹N Hv[ wZÄN J Z¸deZ{dÄÃ H+IKJ Z�deN¶S/Zf_9W IKJ S [ N½M3wZ�M!G [ w IK[vIK[�I _�_ [ wZ
P [ Z{^ PfW [ wZ�| I M [a[ w IK[a[ wZ�deZ{dÄÃ H+IKJ Z�OTP�M+N JAJ Z�M [ Z�ScN HaJ N [ O P J Z R Z H O�de^ N H3[ IKJ/[ l

� ��� � " %�&+��"v5!��� ���v%�&*��&+�C7
m P I»[ wO H S I ^^_`OTM IK[ O�N J W>_`Z [ ] P½S/OTP3Mr]YP3P [ wZ»MrN J/[ I M [ Zf��^ N J Z J¶[ P ����� � |¹N H PjZf_}| ��I�R N�O S/O J��

deZfd¯Ã H+IKJ Z�P l�	 Z H Zr|¹Z H>[ N ����� � |¹N H�I4� Z J Z H+I _h^ H Z�PjZ J/[ IK[ O�N J NK| [ wO P$^ H N�ÃA_�Zfd l � wZ p«IKH ZvS/Z �YJ Z�S
I P�|¹N�_`_�N��iPfW I P I � Z J Z H+I _`O�� IK[ O�N J NK| [ wZ J N [ O`N J NK|�MrN J/[ I M [ Zf��^ N J Z J/[ P�|¹N H ^YN�_ p deZ H P �`��O �9l & Z [ ]YP
MrN J PjO S/Z Ha[ wZ¸^ H N�Ã I ÃO`_`O [�pe[ w IK[a[ �$N � O R Z J ^ N�O J/[ P 8 > IKJ S 8 � N J½[ wZ¸deZfd¯Ã H+IKJ Z IKH Z¸PjZf^ IKH+IK[ Z�S
Ã pe[ wZ R Z�M [ N H ?� O J Zf� [ Z H3JYI _)Pj^ I MrZ l � wOTPÏ^ H N�Ã I ÃO`_`O [�p MrN H3H Z�Pj^ N J SP [ N [ wZ�N�Ã PjZ H3RKI Ã_�Z

� # ?� � 8 > @ 8 � % : � Q @ � ?� < # ?� # 8 > % < ?� # 8 � % � � A # O�AnÆ � %
G N HaIKJ O J � J O [ Z>deZ{dÄÃ H+IKJ Z>O [ �aO`_�_;w I�R Z [ wZ¸P3M I _`O J�� |¹N H d

� # ?� � 8 > @ 8 � % : � � @>�� �K# � ?� � B � >�� % � � � >�� : � � ?� # 8 > % < ?� # 8 � % � � � @ # O�AnÆ�� %
���



�awAZ H Z � OTP I P3M I _`O J"� |¹] J M [ O�N J l � wAZiMrN J/[ I M [ Zf��^ N J Z J/[ P 	 IKH Z>S/Z �YJ Z�S¸Ã p�[ wZ�Pjd I _`_ � Ã Zfw I�R O�N H
NK| �

�4# � % 	 �
� @ � � 	 A # O�AJO�	 %

G N H N�^YZ J ^ N�_ p d©Z H P [ wZ H Z IKH Z [ w H ZfZ¸S/O 0VZ H Z J/[ MrN J/[ I M [ Z{��^YN J Z J/[ PfWS/Zf^YZ J StO J�� N J«[ wZ�^YN�PjO [ O�N J
NK| [ wAZv^ N�O J/[ P

	 � O}| 8 > IKJ S 8 � IKH Z [ wZ [ �$NcZ J S ^ N�O J/[ P l � wZ J 	 � O P � O R Z J Ã pº[ wZ.P3M I _�O J��cH Z{_ IK[ O�N J 	 � :# � < � % B 7 l

	 > O}| 8 > O P I Z J S.^ N�O J/[aIKJ S 8 � O P$N Jc[ wAZsM@w I O J

	 � O}| 8 > IKJ S 8 � IKH Z.ÃYN [ w»N J¿[ wAZ«M3w I O J l � wO P�Z{��^YN J Z J/[ OTP [ wAZ«P I deZ¯|¹N H Mr_�N�PjZ�S ^ N�_ p deZ H
M3w I O J P l
b8x�]O R�I _`Z J/[ _ p W [ wZ p S/Z�P3M H O�Ã Z [ wZ�Ã Zfw I�R O�N H NK| � # ?� � 8 > @ 8 � %�|¹N H � ��Z�S ?� W � 8 > < 8 � � � Q

�4#q?� � 8 > @ 8 � %
	 � � @ � �>�� 	 � 8 > < 8 � � � � + @ � � . A # O�AJO� %

) JÄ[ wO P�_�O`deO [ W��$ZaM IKJe[3I G�Z ?�=: 	�IKJ S¸wZ J MrZ [ wZ>P3M I _`O J�� Z{��^YN J Z J/[ P 	 IKH Z H Z{_ IK[ Z�S [ N [ wZiP3M I _`O J��
S/O`deZ J PjO�N J � � NK| [ wAZ [ �$NÄ^YN�O J/[ N�^YZ H+IK[ N H

� # 8 > @ 8 � % :(Q @ #q?� # 8 > % < ?� # 8 � % % @ � � # 8 > @ 8 � %��
	 � 8 > < 8 � � ��� � 8 > < 8 � � � Q
# O�AJO Ç %

Ã pe[ wZ H Zf_ IK[ O`N J � � : < 7 # E È 	 % A # O�AJOC� %
� wAZ°P3M I _`O J�� S/O`deZ J PjO�N J � � M IKJ ÃYZaM I _ Mr]_ IK[ Z�S�O J ^ Z H3[ ] H Ã IK[ O`N J�[ wZfN H3p l�) J N�] H | H+I deZ��$N H GYW

^ Z H3[ ] H Ã IK[ O`N J¸[ wZfN H3p OTP�d I StZ � � � J O [ Z.�awAZ J B � 	 Ã p�[ wZ H Z J N H d I _`O�� IK[ O�N J P�# Æ l Æ % l� N��$Z R Z H W
O J N H S/Z Ha[ N.d I G�Z [ wZ�O J PjZ H3[ O�N J P$NK| [ wZ�ÃO � _`N¶M I _)N�^ Z H+IK[ N H � # 8 > @ 8 � %�� � �YJ O [ Z�W IKJºI SAS/O [ O`N JYI _
d¯]A_ [ O�^A_�O M IK[ O R Z H Z J N H d I _`O�� IK[ O`N J O P H Z�xy]O H Z�ShWStZ � J O J"�¸[ wZ H Z J N H d I _�O��fZ�S¯N�^ Z H+IK[ N H �

�

�
� # 8 > @ 8 � % : � � # M � % Q @ # ?� � # 8 > % < ?� � # 8 � % % : � � # M � % � # M	� % @ � � Q @ # ?� # 8 > % < ?� # 8 � % % A # O�AJO (�%

� [ wZ$� IqR Z � |¹] J M [ O`N JÀH Z J N H d I _`O�� IK[ O�N J | I M [ N H©IKJ S M � [ wZ H Z J N H d I _`O��fZ�S»MrN�]^_`O J�� MrN J P [ IKJ/[ l
� wAZvP3M I _�O J�� S/O�deZ J PjO`N J � � # M � %6NK| �

� OTP [ wZ H Zr|¹N H Z � O R Z J #ª]YPjO J�� P [3IKJ S IKH S IKH!� ]deZ J¶[ PfW�PjO`deO�_ IKH
[ N [ wN�PjZ�NK|´Pj]Ã PjZ�M l Æ l � %8Ã p

� � # M	� % : < E 7 # M � % È �
WW � _ J # � � %

���� � : < E 7 # M	� % È � # M	� % WW M � _ J # � � # M	� % % @ # O�AJO�Æ %

� (



1
x x

2

� � l � Ç

y1 y

x1 2

2

x
� � l ���

�awAZ H Z 7 # M	� %>O P [ wZ.P3M I _�O J�� S/O�deZ J PjO`N J NK| ?� � W I P�S/Z �YJ Z�S(O J # Æ l � % l � wZ©PjZ�MrN J S [ Z H d O JÀ[ wZ
H l w l P8NK|6# O l O�Æ %$MrN�d©Z�P°| H N�d [ wAZ I SS/O [ O`N JYI _ H Z J N H d I _`O�� IK[ O�N J � � l � wZ¸P3M I _`O J�� Zf��^ N J Z J¶[ � � OTP
N�Ã [3I O J Z�S¼Ã pe[ I G�O J�� # O l O�Æ % IK[�[ wAZ )3l � l IK[\[jH+I M [ O R Z � ��Z�Sc^ N�O J/[ M � �

� � : � � # M	� � % A # O�AJOCO %

) J N H S/Z H;[ NvMrN�de^] [ Z � � W��$Z$d¯]YP [ S/Z [ Z H d©O J Z � � W [ w IK[ OTP [ wZ°PjwAN H3[\� S/O P [ IKJ M+Z8PjO J�� ]A_ IKH O [ O`Z�P
[ w IK[¯IKH Z I P3PjN¶MrO IK[ Z�S �aO [ w [ wZ.O J PjZ H3[ O`N J NK| � # 8 > @ 8 � % l � wZ�PjZ PjO J�� ]_ IKH O [ O`Z�P IKH Z IKH ZeN�Ã [3I O J Z�S
| H N�d [ wZ � ��u8baW IKJ SÄ]YPjO J�� ^ N��$Z H3� MrN�] J/[ O J�� N J Z�M IKJ M3wZ�M G [ w IK[´[ wZvStO R Z H!� Z J/[ StO I���H+I d.P IKH Z
[ wN�PjZ.S/Zf^OTM [ Z�S N J � � l � Ç W ��wZ H Z©O J/[ Z H+I M [ O�N J S/O`^YN�_`Z�P¸MrN�_�_ I ^YPjZ [ N�� IKH S [ wZ.O J PjZ H3[ Z�S S/O�^ N�_`Z
# 8 > @ 8 � % l � wAZ�PjZ¸S/O I���H+I d.P IKH Z R Z H3p PjO`deO�_ IKHa[ N [ wZ [ �$N IK[ N�d P>S/O I���H+I d.P8NK| � � l ( IKJ S � � l ��� W
Ã] [$[ wZ¸S/O R Z H!� Z J MrZvStZ{^ Z J SP �awZ [ wZ Ha[ wZ [ �$N¯^ N�O J/[ PfW/N J _ p N J Z�^ N�O J/[ W/N HaJ N J Z�NK| [ wZ�^YN�O J/[ P
IKH Z¯N J [ wZeÃ N�] J S IKH3p NK| [ wZed©ZfdÄÃ H+IKJ Z l 	 Z J N�� � O R Z I PjwN H3[ S/Z H O RKIK[ O`N J NK| [ wZ R�I _`]ZÄ|¹N H
[ wZ�PjZsMrN J/[ I M [ Zf��^ N J Z J/[ P IK[ N J Z�_`N�N�^ l

� � � � �C� � ����K� ����� � ����� � 	 � �
� wAOTP O P [ wZ´PjO`de^_�Z�P [ PjO [ ] IK[ O�N J l�m [ �YH P [ N H S/Z H N J ^ Z H3[ ] H Ã IK[ O`N J�[ wAZ{N H3p�[ wZ�N J _ p S/O R Z H!� Z J MrZ

I P3PjN¶MrO IK[ Z�S �aO [ w [ wZ(O J PjZ H3[ O`N J NK| � # 8 > @ 8 � %¯O P9�awAZ J�[ wAZ [ �$N»Z J S � ^ N�O J¶[ P¸NK| I S/O`^ N�_�Z [ Z J S
H Z�Pj^YZ�M [ O R Zf_ p.[ N�� IKH S 8 > IKJ S 8 � W I P>S/Z�P3M H O�Ã Z�SeN J�� � l ��� l

��Æ



� wAZ H Zr|¹N H Z [ wZ.PjO J�� ]_ IKH O [·p ��O�_`_´Ã Ze^ H N�^ N H3[ O`N JYI _ [ N [ wAZ ����u8b M+N�Z � MrO`Z J¶[ |¹N H�[ wZcM+N JA�
[jH+I M [ O`N J � � � � W/M I _TMr]_ IK[ Z�SÄO J PjZ�M l Æ l�Ç/l ��I G�O J�� O J/[ N I MfMrN�] J/[6[ wAZiP p dedeZ [\H3p | I M [ N H PfW �$Z �YJ S
[ w IK[a[ wZ¸M+N�] J¶[ Z H3[ Z H d � � OTP IK[ N J Z�_�N�N�^

� � : � È M �B # ( � % � � � # Ç+< > % � > � � �  Ç � 
 �� # > B Ç % � � � � � � � <
� � < � �� � � <� � < � A # O�AJO�� %

�>PjO J"� # O l OC� % IKJ S # O l O�Æ % �$Z � Z [a[ w IK[>IK[ N J Z�_`N�N�^

� � # M � % : < E 7 # M � % < M � # ( � % ��� � # Ç8<?> % � > � � �  Ç � 
 �� # > B Ç % � � � � � � � <
� � < � �� � � <� � < � # O�AJO � %

IKJ S¼wZ J MrZ

	 � : B (
# Ç8<?> %


�� � È # Ç+<?> %
� � � <� � < �� � <
� � < � � ����

� >
È � # B � % A # O�AJO�� %

� wAOTP I���H Z{Z�P �aO [ w [ wAZvN J Z � _`N�N�^ H Z�Pj]_ [ NK| ����� �9l

	 � M IKJ¯I _ PjNiÃ Z$Z I PjO�_ p�H Zf_ IK[ Z�S [ N [ wAZ [ �$N � d©ZfdÄÃ H+IKJ Z�PdeN/S/Zf_¶S/O P3Mr]YP3PjZ�S�O J PjZ�M l O l � l ) J S/ZfZ�ShW
[ wZiS/O R Z H!� Z J¶[ S/O I���H+I d.P |¹N H8[ wAZaO J PjZ H3[ O`N J NK| � # 8 > @ 8 � % W I P6S/Z�P3M H O�Ã Z�S¸O J�� � l � Ç W IKH Z$Zf� I M [ _ p¯[ wZ
S/O I���H+I d.P6# (�%´O J�� � l ��� W �aO [ w %�&*� NK| [ wZ�_�O J Z�P8ÃYZ [ �$ZfZ Jc[ wZ [ �$N©S/O 0hZ H Z J/[ d©ZfdÄÃ H+IKJ Z�P6PjO J�� _�Z�S
N�] [ l¯m P I M+N J PjZ�xy]Z J MrZ�W [ wAZ H Z J N H d I _�O�� IK[ O`N J | I M [ N H � � # M	� %�OTP H Zf_ IK[ Z�S [ N [ wZ©MrN�] J/[ Z H3[ Z H d.P
|¹N Ha[ wZ [ �$N � deZ{dÄÃ H+IKJ Z�P�deN¶StZ{_hÃ p

� � # M	� % : WW M � O
� M	� O �� � # M	� @ M	� @ M	� O %�� � � U � � , A # O�A1��	 %

� wAZ�StZ H O R�IK[ O R ZM��O [ w H Z�Pj^YZ�M [8[ N [ wZ�O J/[ Z H3� deZ{dÄÃ H3IKJ Z°MrN�]^A_�O J�� M � O I _`_�N��iP [ N©PjO J�� _`ZaN�] [ N J Z>NK|
[ wZv_`O J G¶PÏÃYZ [ �$ZfZ J«[ wZ [ �$N IK[ N�d.P$O J«[ wZ¸S/O I���H+I d l

� 	 �*� �3��� � � �C� � ����K� ����� � ����� � 	 > �
) J N J Z�NK| [ wZ�^YN�O J/[ PM#ª_`Z [ ]YP�M3wN�N�PjZ 8 > %8OTP�N Jc[ wAZvÃ N�] J S IKH3p NK| IKJ N�^YZ J d©ZfdÄÃ H+IKJ Z�W [ wZ

S/O`deZ J PjO�N J � � NK| [ wZ$N�^ Z H+IK[ N H � O PhdeN¶S/O � Z�S l�o O J MrZ �$Z IKH Z´O J/[ Z H Z�P [ Z�S�N J _ p O J _�N/M I _xy] IKJ/[ O [ O`Z�PfW
IKJ S½PjO J MrZ�|¹N H > � Ç J N I SStO [ O�N J I _)Ã N�] J S IKH3p N�^ Z H+IK[ N H P�^_ IqpÊIeH N�_`Z�W��$Z¸d Iqp MrN J PjO S/Z H>[ w IK[
_`N¶M I _�_ p IKH N�] J S 8 > W [ wZ«deZfd¯Ã H+IKJ Z¯d Iqp ÃYZ I ^^ H NK��O`d IK[ Z�S(Ã p I w I _}| > � S/O�deZ J PjO`N JYI _8^_ IKJ ZA : # 8 � � 	 @ 8���: ) �=< � > % l 	 Z«w IqR Z«PjZfZ J [ w IK[ |¹N H©I | H ZfZcd©ZfdÄÃ H+IKJ Z�W �$Zcd¯] P [ M3wN�N�PjZ

��O



x

1y

1

2y

2x

� � l � (
� Zf]d IKJJ Ã N�] J S IKH3p MrN J StO [ O�N J P�|¹N He[ wAZ � Zf_TSS?� l* Z J MrZ�W [ wZc^ H N�^ I���IK[ N H N JnA O P J N [©[ wZ
d I P3Pj_�Z�P3P8^ H N�^ I���IK[ N H � # 8 @ ��%�O J ) �=< W � O R Z J Ã p # Ç/l ��� %3WÃA] [a[ wZ � Zf]d IKJJ ^ H N�^ I���IK[ N H

��� # 8 @ ��% : � # 8 @ �I% È � # 8 @ ���% @ �� : � <»Ç � � O P [ wZ�d©O H3H N H NK| � A # O�A1�¶� %

� wAZ H Zf_�Z R�IKJ/[ PjO J�� ]_ IKH O [�p OTP J N�� I P3PjN/MrO IK[ Z�S [ N [ wZ¸S/O I���H+I d NK| ��� l � ( l
� wAZvMrN H3H Z�Pj^ N J S/O J�� � ��u´b MrN�Z � MrO`Z J/[ O P I PjO`d©^A_�Z>deN¶S/O � M IK[ O�N J NK|�# Æ lnÇ�Ç %

�
�
�
� � # 8 > < � > @ 8 � < � � % : # ( � % � @ � � ��� � # 8 > @ � > % < � # 8 � < � � % � � @ � � @ # O�A1� Ç %

�awAZ H Z
�
� # 8 > @ � > % : �

Ç G ��� # 8 > @ 8 > % È ��� #�� > @ � > % <»Ç ��� # 8 > @ � > % K
: �
# Ç+< > %�
 < � Ç � 8 > < � > � � � < < �

Ç � Ç � > � � � � < � @
# O�A1��� %

PjO J MrZ 8 > O P�N J¯[ wZ�ÃYN�] J S IKH3p l � wZ>PjO J"� ]_ IKH ^ IKH3[ NK|"Pj] M3w I S/O I���H+I d OTP6PjO`deO�_ IKH�[ N [ w IK[ NK| # Æ l ��	 %
IKJ ShWStZ J N [ O J�� � : � > < 8 > IKJ S � : � � < 8 � W/O [ O P � O R Z J Ã p.[ wZvPjd I _`_ � IKJ S � PjO J�� ]_ IKH O [·p NK|
[ wZvO J/[ Z ��H+I _

F
�  �

F
�  � 	

�
�
�
� � # � @ � % : # Ç�� % � @ � � # � # > B Ç %

Ç # Ç8<?> % � <� � $ � @ � � �
� F

��� � � E
� � F E < � > � � F E < � #

( � � � � È � � � � � � 
� < � Ç � � � � � < È Ç � � � � � < $ � @ � �
# O�A1� (�%

� wAOTP�PjO J�� ]_ IKH ^ IKH3[ M IKJ ÃYZaM I _ Mr]_ IK[ Z�S�Zf��^_`OTMrO [ _ p l�) [ OTP�Z�xy] I _ [ N [ wZaPjO J�� ]_ IKH ^ IKH3[ # Æ l ��	 %�# �awO M3w
� O R Z�P [ wZaMrN�] J/[ Z H3[ Z H d P � ��IKJ S � � O J¸[ wZ$Ã]_�G � Ã]_�GvM I PjZ�% WKdÄ]_ [ O`^_�O`Z�S�Ã p�[ wZÏ|¹N�_�_`N���O J"� | I M [ N H W

���



x2

2y

1x

1y

� � l �fÆ

� # > % WC��wO M3w�OTP;PjO�de^_ pM� O R Z J Ã p�[ wZ$PjwO}| [ | H N�d [ wZ8^ H N�^ I���IK[ N H � [ N [ wZ � Zf]d IKJJ ^ H N�^ I���IK[ N H
���

� # > % :
F �� E � � F E < � > � � Q � Ç � � � � È � � � � � � 
� < �

Ç � Ç � � � � � < < � $F
E < � Q � � � � � � < < � �

: 
 < � >Ç 
 < F �
� ����

� E � � # �
Ç È �

( # Ç � � % � � < $ 
� � 
 	 # �
Ç È �

( # Ç � � % � � < $ �� � 
 < � � � � 
 � ��
�aO [ w � + C��� : � Ç # � <ÀÇ � < % � � 1� � 


# O�A1��Æ %
IKJ S 
 < : ��� 
 � �� + <� � . OTP [ wZ R N�_�]Ad©Z�NK| [ wAZ¸] J O [ Pj^wZ H Z�O J ) �	< l�� wO P�O J/[ Z ��H+I _hOTP>MrN J/R Z H!� Z J/[ |¹N H
� � > � Ç W IKJ S(M IKJ Ã Z¸Z�P [ O`d IK[ Z�S J ]Ad©Z H O M I _�_ p l�	 wZ J > � � � # > % � � B Ç W IKJ ScO [ M IKJ ÃYZ
M I _TMr]_ IK[ Z�S3�aO [ w I �YJ O [ Zv^ IKH3[ ^ H Z�P3M H O`^ [ O�N J.IK[ � � : � + C��� |¹N H���� > � � l

�	��
��������������������!������������� ��� 	 ��! � � ���#"$������%��&���'"���� B ! �(�)�*�+"-,��/.10��)2�3$4������5�4��&��67
#�������8�
	 > �:9	9�����
�2<;

	 >>= �@?BADC 	�EGFIH ? B E C ?1J ALK JMC
N$O �QP � P O �RPTS�UWV�X�Y�S�XZP�[]\^UQV]P-V�X 	�_ �` 9������<2:��^�a���9��������),b�2�2<�dc�9*���Z4'����
��)�(�$�����$��"�,���.1��"�,��e4������5�4��	�/6M
����)�/��� 	�_�fhg �dc>0������

#�������a9�i#j$���"Gi E ��a�k���G�(���k0#������"���a; ! ���"������e�a��2<��ld����@9��<��,���2m��a���n;o�m9*,��<l����p0�;�q#, f ��r

c��<���tsvuxw^yz4��7��{p4'�<�����
|
� �

�
� �

? i#j~}���jd�ai E }�� E C = ?��7��C5�W�'� E^� � � ? iRjd�a��j C F �
�

? i E �5� E C1� �W�'� E A ?1J ALK�K C
� �)��q����2Q�a��9���2<�*�:9	��*q��'9��*���'"-�/�*�<� B

	�_ = � ?1AZC E 	 E F�H ? B E C ?1J ALKd� C
Kd�



� U���\ Y�������UWV
	��<X� \��dP����mU�������P�����<X����
� �)�+9�� �a��9���2��a9 � ����� _ ���"���j "����R���D� �a��� �(���79�� ��� � � � � � ���t�� ��
#�/� �����b0��'��)�pc	�����

 9�� �M���(� 0����)��"���a; f �1��"�����"z�<� � � � � �����T��0)�5��<��9Z��Z���'"-�/� H ? B C �(�)� �a��9���2<���� = ����j =� � _ ! c��<�(� � E ,��<l���� 0�; ?1J f J�!MC ! c	���m4a��"����R���'9	� �a��� ?1J f K JMC ���" ?BJ f Kd� C ! ��684���
�� � ���e�����Z4��9��b���
��
#�/� 
#��2�;M� ���'9 A = � ? 9��<��4�� � ?a� C = �#" � C f � ���m9o"��m9a4��a�/
#���4�; �<� ���9��<2�; ��67
�2m��<����" 0�; �����
"����R���a����4��o�<� ����� 4 �����:4��o���*0����)��"���a;T4'���#"������<����9 f �1� � � � � ! �� ����q#�������o�����b0��'����%$ &'� (*)
�m9�4�����9��m"����a�+" ! c��<�(�T9���2L� .n l����:")���4����<�8�����'�4��(�<���p�4��(�<��, ����2�; � ���*
#�������a9^c��<�(�)���Tkq��)�����$"����Z����+ ,-$ ? c��<�(� T9�� �M���(� 0������#"���a; C f/. ���e
#���<�8�a9 �����59��m"��0+ �(�����a���m9k���t9���2 � .n�l����m"����4�� ! 9��
����� �����a9��m"��p�����b0)�'����Z�m9�
����������� .12<��3�� f � ���m9 0����)��"���a; 4�����"��<������� �(���a�#9b���)� ��� 2����"z���
"����R���a�����h��"�,�����67
#���������59^������Z���)�*
���;89��m4/�2 g �����Z�����0#������"���a;b4�����"-���������#9 ! c����m4a�G"���9a4'�a�<0#�
 q����<�(�������b0��'����%$ ? c	����� G9�� �M���(� 0#������"���a; C ! c��<�(� 9���2 � .n�l����m"����4��o�<�8�����'�4��(�<����9 f � ���:9
�B�4��@9������)2:"��)����0#� 4�����9��m"����a��"Z�9�9����a
)�a�:9��<��, f

1�2%3 X�]P��54 U O P6���
7�8�9�8;:=<�>�?A@CB�>�?EDGFH>JIKDMLNB�OPIRQ�<�>ES

� �)� svuxw^y ������oc*�����l��G"����a��l���" � ���b�����Z� ��2����<2���4/�2^��
#�/�'������'90T�UNV�WYXZ%[Y\ i^]p,��<l�����0�;
?1J f � � C ! ����l���2<l7�<��,b�����b4������5�4������������'�4'���<����9`_ � ?Ha� ? i C } a� ? � C(C ! 4���T0#�o,��/�)�/�'�2<�cb/��"G���Z���������@��
).
���'��(���'9 ! 9���4 �t�9 �(���k2<����,b�'���,��Gd^����2���� 0Z�<�8�����'�4��(�<��� ? �<�p��67�����a���2fe�.n"���������9��<�����2�9�
��4�� C

gGh ? iW�5� Cji k a� ? i C } a� ? � Clk E �Q� A ? K A � C
�1�	���9� �a�/
)�a�+9������a��(�<���p9��<� �<2m��*�(� ? � f � C

gmh ? iQ�a� Cjn o e ) ap j e � ap E? � ��C � _ � ? ap j F
ap E CGk ap j k � E �Pq Xr�sut Xvxwzy�{ �Pq Xr�|Pt XvKw~}u{ ? K A�� C

� �)�b����2<;t"-���Q���a�/�#4'�oc	����� �(�)� 4������5�4������������'�4'���<��� �m9��(�)� �
�
#����'���4��o��� D����c "-��
#��2:��k4'���).
9����'������*�a��
�2m�4'�<��, ? � f !MCH�

� h \ ap j�� ap E ] n ? � ��C�� _ �d? ap j F
ap E C�k ap j k � E A ? K A�� C

� �)�x9��)���a�~"��m9��a���4��@0#���� l7�<���h���%o
��a��"���4��h��� 9��#4a��d^����2���� 0���
����'������'9h4���G0��$����2<;�b���"
�4�4����'"����),e���o�(�)�x��#�2�;�9��:9 �����7��0�9���4 f � f � f�� ���$4����a�a��9�
����#"����),es u$whyvc��<2�2�,��������'���� I��JD�SMB��ADOK<�>JIRB�OPI�<���D�LNB�IR<�LHS T�UNV�WPXZ%[P\ i^] �9x��� ? � f � rMC ! c	����� "����Q�/�a�����@4��M�'{p4��<�/���a9*� UNV�W#XZ%[h f �1�#"����+" ! �����

K !



���a�<,������2]"-��
#��2:��$4�����9����'������a9 � ! ���dc>�a�/
)2:�4���"Z0�; � h ! �
�
#���������2�;D��� �(���b4��M�'{p4��<�/���a9 ? � f ��� C !�����	���G�(�)�$��
����'������'9 ? � f ��� C f���$c*�Z����c�4�����9��m"����b4a����a,���" �����(�)�/�a��" �����b0��'��)�+9 ? c��<���z�������/�a�#�2~"��<������9������ AZC c	�����
������.n9a4��a��������"��a��
���2m9���l�� d^����2<���b0k�������/�'�4��������#9Q�<� ek"��<� ����9��<�����2�9�
��4�� ! c��)�:4 �o,��/�)�/�'�2<�cb/� 
���2<;7.
��2���4����a��2�;M�(��9 ! �(����; ��a� "���9a4��a��0#��"T0�;T�������������2<�������:�� ? � f � C ! c	����� _ � ? a� ? i C } a� ? i�� C(C �a��
�2m�4'��"
0�;�g h ? iQ�ai � C ! ���"� ����c 4�����
�2<���),e4�����9��5������	� �e4����a�a��9�
����#"����),@���o�����$9�
�����a��"b4 ����a,��@"-�/�).
9��<�n; f � ���e4�����9���
��)�/�#4'��9 ��� �����o����c s u$w^yz��a�e�nc*��� ��2m" f ?� C � ���k
���c*���@4�������������, �:9	9�2��<,����(2<;
���8"�� q���" f�� ���%dh���)2���� 0Z���������'�4'���<���Z�:9	�a��2<�/l���8����	2:��a,��k"��:9��a���4��$� �

B � n � A } ? eo}
� C �e} A� � �PA ? K A ��C

. ��� B � 4'2<�79����(��� ! ����2<;b�������$���9a9��:��D��
����'������ ?���a� C E ��#"��(�)�%dh����2<���b0��<���(���'�4��(�<��� g h ������"
���Z0��o�a�������a�Z�2<� b���" f ? � C �M����4��k�����m9	������,��/�)�/�'�����"G0�;Z�(�)�bs u$why ! �(�)�o2�����,��'���,��0dh���)2���� 0
�<�8�����'�4��(�<��� gGh��m9��<�D�B�4'� >J<�I LxDM>J<�LM�0B���Q��D�� f � �)�:9 �a�+9��)2��	����2:")9^�(�p�2<2Q���'"����'9*�<�G
����a�����a0���������
���������a; f w ��;89��m4��2�2<; �<�b�������9k������b�������a�p��a�Z��� 9a4��a�/�����<��,T���Q�+4��a9k� ���� �)���L� ���a��2<; 4a����a,���"
� ��4������������, ��0�����4�� f` 9���4�����9���
�������4 �"!����k���������a�#��2%$cb&�+"Ad^����2���� 0'�	���($�2)!(���*$+���#$m9*���,!���� � ���a�
-#. " 3�/10 n 2 ? ��3 C� o e ) i54 � y a� 3 ? i C76 E F

�83:9<;>=� o e ) i o e ) i � k�a� 3 ? i C } a� 3 ? i � Clk E �Q� �
? K A rMC

c�$)!�?���@�!o4'��@*A�2%$)B�, 4���B�9�!��CBD!FE��&B���E�G#��2)$ b��C!�$���BIH���4J!���E 2LK f � ?�$:9ME��&B���E�G#��2)$ b&��"N�	�CG($<2%!���B�$O�CBP$:9
��
�@Q��2:!��(!R?*�e0Q�CE�� ��B��$0�;(!R?��o4�?S�CB�,��	HTEa��GUE��&B���E�G#��2)$ b&��"5!(��0Q�CE��F
V@Q�CBD!R$)!�$%��9���9W$%B ?1r f rMC

a� n 2
j � E ? ��3 C a� 3 X � n �83 2 w �/� E { � E ? �83 C 9 ;T= A ? K A JMC

� ?*�YE�� H ��E��"!�?��%(	�ZHT@�B#4J!�$<��B\[ ? � 3 C �CB#"]!R?����CB���G#��2<��@�9h"^$%G(�&B�9�$<��B\_ ? � 3 C ! ,�$<l��&Bp0�; ?1r f K C �CB�"
?1r f � C ! �CE��"B)��!�$)B�"D�&AQ�&B�"^�YBD! ! 0*@�!`E���2+�C!���"Z0�;

[ ? ��3 C n }�� A �83 F ? ek} � C ��3(_ ? �83 C ? K ALK C
�aH ! ��9	4Y�CBG0S� 48?���4a3���"#�C!*��B��$2<�7��A ! �CBcbed>q�6f��"gAQh�$)BD!���31iM�kj���6f$m9�!59&l#9�@�4�?(!�?Q�C!�[ ? �83mi C n jDl
!�?��&B'!�?����CB�h�G#��2%h�@�9*9�$cb&�"��6fASh�B��&BD!"_ i n _ ? ��3 i C $:9W�/6D��4 !(2<;p,�$<l��&Bp0�;

_ i n � Aee} � A ? K A � C

� ?*$:9ME���9�@�2)! 4 h�$)B�4 $:"^�+9 c�$)!�?n!�?��#E���9�@�2)!Fh�0*!�C$)B���"o@�9�$)B�,\�o�"�C@�9a9�$+�CB lp�CE�$O�C!�$%h�BQ��2LG(�&!R?�h�"
� � j�. � � � lf�CB'�CA*A�E�hd6q$%G#�C!�$%h�B c�?�$m4�?($)B(!R?�$m9*4&��9��	!R@�E�B#9,h�@�!L!�ho0Q�	��6���4 ! f � ?�$m9,E���9�@�2)!,$m9LhCH 4Jh�@*E'9��
G(���CB�$%B),CHT@�21h�B�2<;]$�H�_ i(r � f ��H�!R?*�sE f ? f 9ehCH ? K f � C $:9x2+�CEa,��&E	!R?S�CB � l:!�?�$m9	G(�t�CB#9�!�?Q�C!"!�?�� 2%h�B�,
EJ�CB�,���dLh�@�2%h�G 0'$)BD!R�&EJ��4 !�$%h�BuGv��3���9e!�?��sh�0D���+4 !"E�$<,�$m"\�CB�" 4 h�G(A�2)�Y!���2�; � �C!&lQc�$)!�?n_ nw� f%� ?�$:9h84�4 @�E'9�ce?��&B eux � HTh�E"ASh�2�;���2)�+4 !�E�h�2�;q!R��9 ?BA nU� C �CB�" c�?��&B e\x J HTh�Ee48?Q�CEa,���"\G(�&Gb0�EJ�CB���9
?1A n � C f

��j



7�8�� 8�� L�Q�OPLMQ�IRQ�OKB���� DH��B���Q�<�L	��
���D�LHS�6S�
 � ��� <�Q�>�I�S
` B�h�!�?��&E��CA�A�2)$:4&�C!�$%h�Bp4 h�B�4 �&E�B�9 $%BD!��&EJ��4J!�$)B�,�!R�&!�?��&E���"#G(�&Gb0�EJ�CB*�+9 �C!`!R?��M!�E�$:4 E�$)!R$m4&��2QASh�$%BD! fu	B��\G($�,�?D!s��6qAQ��4 !'h�B A�?�;89�$m4&��2�,�E�h�@�B�")9�!�?Q�C!(HTh�E���E�����2��N!��&!R?*�YE���" G(�&Gb0�EJ�CB���9&l !R?��&E��\$m9#�

4 h�G(AQ�&!�$%!�$%h�B 0Q�&!nc`�&�&B ! c`h�.B0Sh8"-; �C!�!REJ��4 !�$�l��\$)BD!R�&EJ��4 !�$%h�B�9 ? HTh�E'$)B�9�!��CB�4 �p2)h�B�,�. EJ�CB�,��]d��CB "^�YE
�P��2�2m9WHTh�E'4 �+9 C �CB�"g?Q�CE'"T4 h�E��ME��YA*@�2:9�$<l��"$)BD!R�&EJ��4 !R$)h�B�9 ? HTh�E $)B�9�!��CB�4 �F?�;�"DEJ�C!R$)h�B]HTh�E'4 ��9 C f�� ?�$m9e$:9
3fB*hdceB\!Rh]h84�4 @�E	HTh�E"ASh�2<;fG(�&E'9&lQ�CB�"u��9 �D4Jh�B#9��t
V@��&B�4 ��!R?*�YE���$m9"��2)h�c !��&G�AS�&EJ�C!R@*E�� 4 h�2<2+�CA�9���"
A�?Q��9���l#c�?*�YE��s�C!�!�EJ��4J!�$<l���HTh�E'4 ��9$"Dh�G($%BS�C!R��l:�CB�"\!�?��5?�$�,�?\!��&G(AQ�&EJ�C!�@�E��b9�c`h�2�2)�&BNA�?S��9�� l#ce?��&E��
E��&A�@�2m9�$�l��MHTh�E'4 ��9$"Dh�G($)BQ�C!�� f0� ?���9��s! c`h#A�?Q��9���9"�CE���9��YAS�CEJ�C!R��"T0�;N�G4 E�$%!�$:4&��2 
 AQh�$)BD! f �7B !�?��
HTEJ�CG(��c`h�Ea3'hCH`!R?*� y^"�c��CE'"�9eG(h8"D��2 l:!R?*�s��� ��4 !�$�l��5��.10Qh�"�; 4 h�@�A�2)$%B),v� lp�CB�$m9�?���9"�C!"!�?�$m9"ASh�$%BD!&l
�CB�"uh�B��5Gs@�9�!	$)B�!�E�h8"^@�4 ��!R?��5B���6f!MG(h79�!"E���2%��lp�CBD!"h�AS�&EJ�C!Rh�E f . h�EMAQh�2<;fG(�&E'9	$)!"$:9 c`��2�2 3fB�h�c�B
!�?Q�C!�!�?�$m9`h�AS�YEJ�C!�h�E�$m9�9�$)G(A�2<;s!�?�� ��.10Sh8"�;gE��YA*@�2:9�$<l��$4 h�B�!���4 !`$%BD!��&EJ��4J!�$)h�B � � �Dl ��J�� f. h�E"G(�YG 0�EJ�CB���9	c�$)!R?P�CEa0�$)!�EJ�CEa; � x A x-�Dl !R?*� 9�$)!R@Q�C!�$)h�B $m9 G�h�E���9�@�0�!�2%� f ` G�h�B),'��2�2
Gs@)2%!�$�2)h84&��2eh�AQ�&EJ�C!�h�E'9 ?1J f � j C h�B*�\?Q��95!Rh 4 h�B�9�$m"D�&Es! c`hPAQh�!��&BD!R$O��2�2<; E��/2)��lp�CBD!sh�AS�&EJ�C!Rh�E'9 � !�?����.10Qh�"�;(h�AQ�&EJ�C!�h�E

��� \ iQ�a�)���6] n _ � ? a� ? i C } a� ? � C(C _ � ? a� ? � C } a� ? � C�C � ? K A !MC
c�$)!�?'�&B�,�$)B��&�&E�$%B�,�"D$)G��&B�9�$)h�B B �	HTh�Ee!R?*� 4 h�E�E���9�AQh�B#"D$%B), 4 h�@�A�2)$)B�,

B � n � A } ��e ? � } ADC� X ? K A � j C
�CB�"g!R?*�FG(h8"^$LqQ��"5��.10Sh8"�;(h�AS�&EJ�C!Rh�E

� � �
E \ iQ�a�E] n }�� X� _ � ? a� ? i C } a� ? � C�C ? K A ��� C

c�?*�YE���� Xv $m9`!�?��! 1�CA�2O��4 $+�CB]$%B�e�.n"D$)G(�&B�9�$%h�BS��2�9�AQ��4 ��l�c�$)!R?T4 h�E�E��+9�ASh�B�"D$)B�,o"D$)G��&B�9�$)h�B B � �E
B � �E n � A } ? e F � C ? �k} ADC� A ? K A � � C

� ?*$:9�2O��9�!"h�AS�&EJ�C!Rh�Eo"D��9a4 E�$�0S��9"�/��.10Sh8"�;\$)BD!R�&EJ��4 !�$%h�BuE��YA*@�2:9�$<l����C! 9�?�h�E�!	EJ�CB�,�� B�>*� �C!�!REJ��4 !�$�l��
�C!�2O�CEa,��&E`EJ�CB�,�� f` 9�$)G�A)2%�`�CBQ��2<;89�$m9 9�?*hdc�91!�?Q�C!<!�?���4 E�$%!�$:4&��2 
 .B2)$)B�� B � n j"�CB�" !R?*� 
 � � .12)$%B�� B � �E n j"$)BD!R�&E'9���4 !
�C! ?BA n �E" ���He n JMC f �aH A r �E" �Dl��CB�"5$)B(AQ�CE�!R$m4 @�2O�CE,HTh�ELAQh�2<;fG(�&E'9&l�!�?��m��.10Sh8"�;�h�AS�&EJ�C!Rh�E ? K f !MC
$m9"!�?��(G(h79�!"E���2%��lp�CBD!&l]ce?�$�2)��HTh�E A � �E" �#!�?��(G(h8"D$ qQ��" ��.10Sh8"�;uh�AQ�&EJ�C!�h�E ? K f ��� C "Dh�G($%BQ�C!���9 fd�h�B#9�$:"D�&E�$)B�,Mh�B�2�;(!�?�$m9*2O��9�!`h�AQ�&EJ�C!�h�E�lD!R?�� h�B��e2)hfh�AT4&��2:4 @�2O�C!�$%h�B#hCH,!�?��"E��&B�h�E�G#��2)$ b��C!�$%h�B�,�E�h�@�A
� h�c �CB#"]hCH !�?��b9a4&��2%$)B�,#��6qAQh�B��&BD!M_ i �C! h�E'"D�&E B � �E $m9	A�E���9��&B�!���"]$%Bu!R?*��B���6f!e9�@�0#9��+4 !�$%h�B f � ?��4 h�E�E���9�AQh�B�"^$%B�,oh�B�� 2%hqh�A E���9�@�2)!59�HTh�E'!�?�� ��.10Qh�"�;kh�AQ�&EJ�C!�h�E#E���
�@�$)E��\BD@�G(�&E�$:4&��2@4&��2m4 @�2+�C!�$)h�B�9&l
�CB�"o!�?��'�CBS��2�;�9�$:9MhCH	!R?��G4JE�h79a9�. h�l��&E$0Q�&!nc`�&�&B !R?��g!nc`h\E���,�$%G(��9��C! A n �E" �Dl�e n�J $m9MG(h�E��
4 h�G(A�2%$m4&�C!R��"g!RhZ9�!�@�"�; f�� ?*�/;G4Y�CBG0S�"HTh�@�B#"#$)B � ����� f

� �



7�8���8G9��R:=<P<�� @`DxS����I�S��M<�L%I��JD�
 � ��� <�Q�>JI
�o�%qSE'9�!m�CA�A�2<;"!�?���s u$w^ygHTh�E�Gv��2)$m9�G !Rh$4 h�G(A�@�!�� �C!<h�B��^2)hfh�A�!�?��`E��&B�h�E�G#��2%$cb��C!R$)h�B$,�E�h�@�A

HT@�B�4 !�$%h�B#9	HTh�EM!R?*� 
 � � AQh�$)BD! f �o�sB��&��"u!R?��Zsvuxw^y HTh�E � � �E \ i#jd�ai E ]�� �
	������	����������	���� c�?��&B
i#j�� i E l�c�?*$:48?#$:9

� � �E \ i#jd�ai E ] ny s�� y | ��� = =| \ i#j~}�i E ]"! ? i C F �$#&% = =| \ i#j*} i E ](' � # a� ? i C�� % a� ? i C ' F A�A�A ? K A � � C
c�$)!�?ti n ? iRj F i E CK" � f �q!�CE�!�$%B),MHTE�h�G !�?��ou$w^y ?1r f ��JMC �CB#"($%BD!���,�EJ�C!R$)B�,Mhdl��&E`!�?�� ap lDB�h�c ce$%!�?
�CB]�/6q!REJ� 3��&E�B���2 ap E !Rh#��4�4 h�@�BD!LHTh�E�!�?�� } � Xv l�c`�"h�0*!�C$)B
� #&% = =| \ i#j*}�i E ] n } �

� ? e � F � C�?��7��C �W�'� E ? }*) ? i#j*}�i E C�C � E �Q��� E ? i #j }�i #E C5? i % j } i %E C ? K A ����C

� ?*�es u$why HTh�E�� � �E � � �E � �`� �E $m9`hCH,!�?��	HTh�E�G

� � �
E \ i j �a� j ]�� � �E \ i E �a� E ] n+ s-, + |. s�, . | �  = =| = =|  = =| \ i j } i E �a� j }�� E ] � � �

E \ iQ�a�E] F0/�/1/ ? K A ��rMC

c�?*�YE���i n ? i#j F i E C " �Dl&� n�? ��j F � E CK" � f � �(@�9��5!R?*�Zu$why ?1r f ��j C �CB�"uh�0�!��C$)B1l1��2)h�B�,'!�?��
9��CG(�$2)$%B��M��9`$)Bt9���4 f r f ��  = =| = =|  = =| \ i j }ti E �a� j }T� E ] n ?��7��C �Q�'� E

2 e E��J F
��e
� } ��43 � }*) ? i j }�i E C }5) ? � j } � E C1� � j �Q��� E

? K A ��JMC
�o�'�CE��#B�h�c $)B AQh79�$)!R$)h�BP!�h�4Jh�G(A�@*!R�(!�?��'E��&B�h�E�G#��2)$ b��C!�$%h�BuH���4 !�h�E'9 f � ?��#E��&B�h�E�G#��2%$cb&��"

��4 !R$)h�B]$:9
2 � � ? ��3 C� o e ) i ?���a� 3 C E F

��3 2 � �K ? �83 C 9<;T= =|� o�o e ) i�e ) i � ? } � Xv C _�� ?Ha� 3 ? i C } a� 3 ? i � C�C A ? K A � K C
` !	h�B�� 2%hqh�A1lSh�B���h�0�!��C$%B#9 2 � � HTE�h�G !�?��b9�$)B�,�@�2O�CE AS�CE�! hCHL!R?��5$%BD!���,�EJ��21hCH`� #&% = =| \ i#j�} i E ]��9 B � �E � j f

2 � � n � F
�83
B � �E

�
�7A ?��7��C �76 | ? �$} ADC E�8 6 | ?�� F

e � C 2 � � ) � E9 ?BAA" � C 3 � 8 6 | ? K A � � C

�f$)G($�2O�CEa2�; c`�"h�0�!��C$%B 2 � �K HTE�h�G �  = =| = =|  = =|
2 � �K n � F

��3
B � �E

�� ?��7��C � 6 | ? � } AZC 6 | 2 e E��J F
��e
� } ��:3 ; � �7< |9>= A5" � C�? � 8 6 | 9A@ )

E � )CB E9 @ E )E � ) B = K A �P!MC

���



� ?*�'E��&B�h�E�G#���)$ b��C!�$%h�B���E�h�@*APHT@�B��J!�$)h�B���[ �CB�� _n�CE��	� h�G(A�@�!��
� @���$%B�� = r f rMC lC= r f K C �CB��= r f � C f �o� qQB��vHTh�E�!�?�� �CB*h�Gv���)h�@�� ��fASh�B��&B�! _ i �C!�!�?�� 
 � � AQh�$)BD!C=��C!eh�E��D�&E B � �E C

_ i n ��} A� F B � �E
��
� e F � F

�7A= �k} ADC E
9 @ )

E � ) B E9A@ E )E � ) B
@ � |j�� F

� �� } j
E B4 �

E F �&6
���
�

� j = K A���j C

� 2%� UWV]S��~�����mUQV��
� B\!�?�$���AS�CAQ�&E�c`�F?S��l�����$�l��&BN�����&B��&EJ���SHTh�E�G#���)$���GU!�h���!�@�� �#$)B\AS�YE�!�@�E"!Q�C!�$)h�B'!�?��&h�E"�'!�?�����&B��&EJ���%$cb&�
�py#��c��CE��$�LG(h%�^�&� l�c�?*$��8?	�D�
�"� E�$'!Q�
�`!�?��(� h�BD!R$)BD@�@�G)�%$)G($%!WHTh�E � �&�q$*!��%�+���� H-,���l�h�$��D$)B$�

!��Y!�?��&E��
��G(�&G(!�EJ�CB*�.�:�CB��MAQh/�'�fG(�&E�� f �o�`?Q� l��0��?�hdceBF!�?Q�C!<!�?��1��?�h�E�!2�^$���!��CB�� �0!Q�&?Q� lf$)h�E1hCHS!R?�$��
G(h%�D��q$%B5�YB��Jh �D�
��$)BD!Rh"�	G5@$�%!�$'�%h �Y���qh�AQ�&EJ�C!�h�E<A�E�h%�D@��J!<��fAS�CB���$%h�B =1s u$why C l�ce?�$��8?3���&B��&EJ���%$cb&�.�
� $'����h�B546� h�AS�YEJ�C!�h�E`A�E�h �D@�� !���qAQ�CB���$)h�B ff� ?�$��*s u$why ���*�)h�c7� @��L!Rh���!R@�� �s$)Bc�3�8� ��!R�&G#�C!�$���c��9�
!�?��1��?�h�E�!5�D$���!�CB��J�#!S�Y?S��lq$%h�E<hCHQ!�?��LG�h �D���l��CB��M!�h"A�E�h�l��,!�?Q�C!<$%!<$�� E��YB*h�E�Gv���)$cbt��!��%�,�C!m���'�Dh�E��D�&E��
$)B\AQ�&E�!�@�E"!Q�C!�$%h�B\!�?��&h�E"� f � ?��"HTh�E�G#���)$���G:�Jh�B���!RE�@�� !��
�]?��&E�� ���'�%h�c7�e$)B\AQ�CE�!�$�� @$�O�CE�!�h#A�E�h�l��F!�?��
lp���)$��^$%!;�(hCH<!R?����D$%E��
� !LE��YB*h�E�Gv���)$cbt�C!�$)h�B�G(�&!�?�h%�:lMc�?*$��8?Zc��/�L@����
�(A�E���lf$)h�@��8�'�s!�h<�D�&E�$<l��"�C!^qQE���!
h�E��D�&EM$%BoAS�YE�!�@�E"!Q�C!�$)h�B=�"�&���)$%B����O��c>�F�CB����"�&���%$)B$�]�&�qAQh�B*�YBD!"�	HTh�E3�O�CE"���<���� H-,���l�h�$��D$)B$�#!��Y!�?��&E��
�
G(�&G(!�EJ�CB��
� f � !s������h\A�E�h�lf$��D�
�F�?�D$%E��
� !�A�E�hqhCH hCH !�?���� h�B���$���!��YB����ohCH@�D$%E��
� !ME��YB*h�E�Gv���)$cbt�C!�$)h�B
HTh�E]AQh/�'�fG(�&E�� f �o�o?Q��l��N������h A�E��
���YBD!��
� � HT�/c �CA�A$�)$��&�C!�$%h�B��shCHs!�?�$��(HTh�E�G#���)$���G\l`$)B��A�)@��D$)B$�
G(�&G(!�EJ�CB��
� c�$)!R?B�)h�B$�sEJ�CB$��� $%BD!��YEJ�/� !�$%h�B��`�CB��#G(�&G(!*EJ�CB��
���C!e!R?�� 
 ,�ASh�$)B�! f :�&!,@��2��!�E��
�"�<!�?Q�C!,h�@�E HTh�E�G#���%$���G $��,
�@*$%!��1���&B��&EJ��� l �CB��(��?�h�@$�����CA�A$�'�"!�h �C�O�CE"���hlp�CE�$)�&!;��hCH
$)B�!��&EJ�/� !R$)h�B��&lqA�E�hdlq$��^�.�v!R?Q�C!e!R?*�&�]�CE��"Gs@$�)!�$*,D�)h%�&��� =�c�$)!�?'E��
��AS�.� !e!Rh(!�?�� ��$)B�!��&E�BQ�����MG��&GE!�EJ�CB����AQ�/� � C lF��$%B$��@��+�CE"�C!+��?�h�E�!@�D$���!��CB�� �.� $%Bu!R?��5��f!��YE�BS���m�&GE!Q�
�$�D$)B$�G��AQ�/� ��l1�CB��I$%B�lp�CE�$O�CBD!�@�B��^�YE�/�)h/!Q���,!�EJ�CB��8�+�C!�$)h�B�� f � ?*�sG(�&!R?�h �o�CA�A$�)$%�
�"������h'BS�C!R@�EJ���'�'�\!Rh\!�?��<�&�/���(hCH1���/l��&EJ���,$)BD!R�&EJ�/� !�$%B$�
G(�&G(!�EJ�CB��
�:�CB��MASh/�'�fG(�&E��&l �CB��MG�$'��?D!H!Q���CA*A$�%$��&��!$�)� ������h	!Rh"G(�&G(!*EJ�CB��
�S$%B��D$���h�E��^�YE��
�	G(�
�D$O�Dl
lf$O�5!R?*�"E��&A$�%$��&��G(�&!R?*h%�A=��/�	���)E��t�/�I�J�^h�B��	HTh�E�ASh/�'�fG(�&E�� C f :�&!]@��#������hK��!�E��
�"�(!�?Q�C!'!�?��uG��&!�?�h%� $��#�
�"���&BD!R$O���'�*�kAS�&E�!R@�E"!S�C!R$<l�� f �f��l��&EJ��� $)G(AQh�E�!��CBD!
$��"��@��
�3��!R$'�*�`?S��l��(!�hL!S�\�/�$�DE��
�"���
�N$)B !R?�$��(� h�BD!��&�q! f �;��!�?��#AS�&E�!R@*E"!Q�C!R$)h�BM���&E�$)�.�5�/�8�fG(A�!�h�!R$��Cl
�CB��($)BZce?�$��8?����&B����	$��L$)!1��@�G(G#��!$�)�ON�� BQP	@Q�CBD!R@�G . $)�&��� � ?��&h�E"�s$)!`$��L��fAS�
� !R�
�:lqHTh�Ee$%B���!��CB�� ��l
!�?Q�C!F!�?���R n � } e]�&�qAQ�CB���$)h�Bo$���SLh�E���T��@�G(G#��!$�%��X:!�?�$��+� h�Bp���
� !�@�E����CA�AS���CE��"!�hB!Q�G���C!�$�� qQ�
�
BD@�G(�&E�$��&���'�*��l1�CB��u$��"!�?���!Q�/��$��"hCH�l��&E"�u�'{�� $)�YBD!ME��
�"��@�G(Gv�C!�$)h�B\G��&!�?�h%���$ce?�$��8?U�%���/�o!�hTl��&E"�
�/�� @�EJ�C!R�eA�E��
�D$��J!�$)h�B�� HTh�E0�JE�$)!�$��&������fASh�B��&BD!V� f ` �)G(hW��!,B�h�!�?�$%B��F$��YXqB�h�c�B1lC��l��&B'�C!�!�?��e?��&@�E�$���!�$���)�/l��� lSHTh�EM!R?��E���&B��&EJ���%$cb&�.� yT�-c��CE��$�eG�h �D�� f%� ?�$�� $��"�Zl��&E"�\$)G(AQh�E�!��CBD!�ASh�$%BD!&l5��$%B��J�5!Rh]E����/��?

���



!�?���AQh�$)BD!�hCH,A�? �%��$��&���:$%BD!��&E��.��!�� n �(h�B��MGs@���!`��f!�EJ�CASh/�+�C!���@�A\!�h B n � f � B\!�?�$���E��
��AS�
�J!&lS$%!
c`h�@$����!S� ��@�$)!���!$�%� !RhG� h�BD!RE�h/�S!R?*�+�O�CE"���"h�E��D�&E��LhCH,!R?*�"AQ�&E�!�@�E"!Q�C!�$�l�� �&�qAQ�CB���$)h�B fu	B��'!�?�$)B$� c�?�$���? $��(XqB�h�c�Bk$��s!�?Q�C!#�C!(!R?*�GqQE���!s�CB�� ���
� h�B�� h�E��D�&E��&l,!�?��\�
��!R$)G#�C!R�gHTh�E
!�?�� ��$ b&�\��fASh�B��&BD!]_K� h�$%B��J$��D�
�#�C!��O�CE"��� e�ce$%!�? !�?��\E��
��@$�)!'_������ n ��� " e hCHF!�?��P�"�C@��"��$O�CB
lp�CE�$O�C!R$)h�BQ���:G(�&!R?*h%� � �MKfl ��� � f ` E"��@�G(�YBD!"�L?Q� l��@!Q�&�&BQ��$<l��YB]!�?Q�C!�!�?�$���$��`!�E�@��"!�h#���*� h�E��D�&E��L$%B\�
�#" e(��fAS�CB���$%h�B � ��� � l�ce$%!�?N���D$��:�&E��&B�� �s_o} _������ n H 4V�&�qA =�} e
	 6 f u B��3��?�h�@$���(B�h�!�$��J��?*hdc`��l��&E
!�?Q�C!"!�?�$�� A�E�h�AS�&E�!;�����&�&GJ� !RhB!Q�5!RE�@*�sh�B$�'�#HTh�EM!�?��<��$cb&�s��fASh�B��&BD!F_ f ` ����h#h�B*�<��?�h�@$���Q��!�E��.�"�
!�?Q�C!�B�h��8�%��!��&Gv�C!�$�� �#" e5��fAQ�CB���$%h�B#?S�/�0!S�Y�&B � h�B���!�E�@�� !R�
�B��h�H��CEWHTh�E�!�?�$��WG(h%�D�� f` B�h�!�?��&E�$)G(AQh�E�!��CBD!s$��"��@��]$��(!�?��\E���)�/lC�CB�� �\hCH � @�Ealp�C!�@�E��'!��&E�GG� f � !($���XqB�h�c�B HTh�E#!nc`h�D$)G(�YB���$%h�BQ���qh/!����
� !V� !Sh�!R?(!�?��	$%BD!�E�$%B���$�� =Th�E	�"�C@��"��$O�CB�	5�J@*Ealp�C!R@*E����CB��5!R?��	��f!�E�$)B���$���=ah�ELG����CB�	� @�Ealp�C!�@�E��,G($'��?�!H!S�
� h�G��LE���%��lp�CBD! ff. h�E:ASh/�*�qG��&E�$cb&�.� G(�&G(!�EJ�CB��
�&l !R?*��$)BD!RE�$)B���$��2� @�EalC�C!R@�E��#�Dhf�
�
B�h�! � @�� !�@Q�C!R� =D���&��!�?����^$��"� @��"��$)h�BNhCH7���
� !R$)h�B J 	 f �fh\$)!3��?�h�@$���NB*h�!FA$�O�9�N�CBP$%G(ASh�E�!�CBD!"E�h/�)��l
��%� �&A�!�HTh�E5!R?*�	� h�B�q���@*EJ�C!R$)h�Bo�&�qAQh�B*�YBD!�ml c�?�$���?P$�����qAQ�
� !R�
� !�hU���Y!(�CBn��q!REJ�U�D�&AS�YB��D�&B�� �
h�B !�?��u$%BD!��&��EJ�C!��
� � @�Ealp�C!�@�E���le$ f � f hCH�!R?�� y,@��%�&E��8?Q�CEJ�/� !R�&E�$���!R$���&l,HTh�E�� n �P��D�/�J!8�'� f u B
!�?���� h�BD!REJ�CE"��l<!�?�����$cbY�g�&�qAQh�B*�YBD!(_N$���$)B����&B���$)!R$<l��(!Rhu!R?*�#$%BD!�E�$%B���$��E�J@*Ealp�C!R@*E�� f s\h�E��G�DEJ�/��!�$��
��� �
� !"�#�CE��'��qAQ�
� !R�
� HTE�h�G !R?*�\�&�q!RE�$)B���$���� @�EalC�C!R@�E���lL$ f � f HTE�h�G !�?��Q!S�&B��D$)B$�NE�$'��$��^$%!;�ohCHF!�?��
G(�&G(!�EJ�CB�� f�. h�ELA�?Q�CBD!Rh�G G(�YGE!�EJ�CB��
� = ce$%!�?�h�@�!0�����H-,�� l�h�$��*�CB�� ��	F!�@�!^c�$)!R?G!S�&B��D$)B$�ME�$*��$��D$)!;��$%!
$��YXqB�hdceBs!�?Q�C!��3� E�@�G(A$�)$%B���!�EJ�CB���$%!�$)h�Bsh%�� @�E��&lW���&AQ�CEJ�C!�$)B$�F� � �C!,A�?Q�/���C= �C!L?�$*��?5E�$*��$��D$)!;��	 HTE�h�G
�>� E�@�G(A$�%�
�	A*?Q�/���7= �C!5�)hdcPE�$'��$��D$%! ��	 f � B�!�?�� � �C!1A�?Q�/���#���&� H-,���l�h�$����CB�� �<$��5�A�%���CE"�'�"$)E�E��&�)��lp�CBD! f � ?�����&B��&EJ���%$cb&�
�TyT��c��CE����LG�h �D��Y�Jh�B���$��D�&E��
�g$%B\!�?�$���AS�CAQ�&E	$�� �CA�A$�)$��&��!$�)�"!�h#!R?*�(�JE�@*G�A��%�
�gA�?Q�/����l
�CB��Q� h�B�� �&BD!REJ�C!��
��h�B\!�?���G(h%�^$Lq �&�C!�$%h�B]hCH�$)!V�eA�E�h�AS�&E�!R$)�
�>�D@��M!Rh����� H-,���l�h�$����CB�� � f � !	$%G(A$�)$�� $)!��'�
�/�"��@�G(�
�L!R?S�C!1!S�YB��D$%B��sE�$'��$��D$)!;�(!��YE�GG�e�CE��"$%E�E���)��lp�CBD!Yl�ce?�$��8?'$��e!RE�@*�+�A�%hW���M!Rh B n j =-! �#ASh�c`�YE� h�@�BD!R$)B$��	 ff� ?���$)G(AQh�E�!��CBD!1ASh�$%BD!,$��<!�?��&$%E E��&�)��lp�CB�� � �C! !R?��e$%B^HTEJ��,�E��
�3��!���!$�)�*q��q�.� AQh�$)BD!7=�c�?�$���?�D�
�"� E�$*!S�
�"!�?��G� E�@�G(A$�)�.�uA�?S�/����	eHTh�E qQB�$)!R� B l,$)BoAQ�CE�!�$�� @$�O�CE"HTh�E B n � =�� n ��	 f ` ?��&@�E�$���!�$��
�CBQ���'�%��$��1�&�CBB!Q�Mh/!�!��C$%B��
� ! �J��$)G(A$�'�J� h�G(AQ�CE�$)B$��!�?�� ��$cb&�"��fASh�B��&BD!"_#$)B'!�?��3�JE�@*G�A��%�
�(A�?S�/���=�c�$)!R? ���� H-,7� l�h�$����CB�� ��	%c�$)!R?]!R?*�(��$ b&�"��fASh�B��&BD!"_���� hCH,A�?Q�CBD!�h�GUG(�YGE!�EJ�CB��
�L�C!�!�?�� � E�@�G(A$�)$)B$�
!�EJ�CB���$%!�$)h�B f �7!�$��L�&�qAQ�
� !��.�]!�?Q�C!0!S�&B��D$)B$��E�$*��$��D$)!;�s$��`E���)��lp�CBD!hce?��&B���l��YE	_#�Z_ ��� l��CB��(!R?S�C!`!R?�$��
c�$'�'� �DE�$<l��(!R?*��G(�&G(!*EJ�CB��s$)BD!Rh]!R?*� � �C!�A�?Q�/��� � � jDl ��� � f � ?��G�D$�� �&E��&BD!F�
��!�$%G#�C!��.�MhCH � � j � �CB��
hCH � ��� � �%���/�o!�hN�Q�)hdc`�&E3� E�$%!�$��&���0�D$)G��&B���$)h�B e����Cl !Q��)hdc c�?�$���?o!nc`h �D$)G(�&B���$%h�BS��� ���� H-,���l�h�$��D$)B$�
G(�&G(!�EJ�CB��
� ��?�h�@$���Q!S� � �C!&lH�'�f$)B$�'$)BN!�?��(EJ�CB$��� �]x e���� r � f dT�)���CE"�*�]$%!M$��"�#G#����h�E $��"��@���!�h
?Q� l��	G�h�E�� E��'qSB��
�(�
��!R$)G#�C!R�
�LhCHCe�����lD$%B]h�E��D�&E`!Rh5�
��!��!$�)$���?Zc�?��&!�?��&E�A�? � ��$��&���S!nc`h(�D$)G��&B���$)h�BQ���
G(�&G(!�EJ�CB��
�e$)B !�?�E��&�G�D$)G��&B���$)h�BQ��� ��AQ�/� ��G#�9�Q!Q�($)BP�Q�JE�@*G�A��%�
� ��!��C!���h�E��CE������<c��9�%� � �C!Yl<�!S�Y?S��lq$%h�E	c�?�$���?Zc`h�@�����!S�kl��YE"�B�D$��:�&E��&B�! HTE�h�GU!�?Q�C!�hCH,h�E��D$)BQ�CE"�5AQh/�'�fG(�&E1��?Q�C$)B�� f

� �



xM

x1

3x

2x

q�� f ��J
� S p V]U6	��mP O�� ��P�V�X����

.*f � f !R?Q�CB�X%��� f � $%�
���	HTh�Ee?�$��L$)BD!R�&E��
��!`�CB��(@���� HT@$�SE��&Gv�CE"X � f �o�"!�?Q�CB$XZs f SL�&E"�	��&E��	HTh�E���&�CE�� HT@$�:E����/�D$%B���hCH !�?��MG#�CB�@��"�JE�$)A�! f
� \&\^P�V O �<[ ��2�
 P�V]P���YJ���nU^��� U�	X�]P�4 3��kN

� !<$��<B�h�!T�D$ {�� @$�%! !Rh����&B��&EJ���%$cb&�`!R?*��Gs@��%!�$*�)h%�&���qh�AQ�&EJ�C!�h�E,A�E�h%�^@�� !m��qAQ�CB���$)h�B�= � f � r 	l�c�?�$���?�D�
�"� E�$*!S�
�e!R?�����?�h�E�!7�^$���!��CB�� �3!Q�&?Q� lf$)h�E	hCH �gA�E�h%�D@��J!ehCH !*$*�)h%�&���<h�AQ�&EJ�C!�h�E���_ � = a� =Bi 	^} a� =1��	�l1!�h�D�
�"� E�$*!S��!�?��@��?�h�E�!Y�D$���!�CB��J� !Q�&?Q� lf$)h�ELhCHm�"A�E�h �D@�� !,hCH1!�?��	G(hW��!Y���&B��&EJ����Gs@$�)!�$*�)h%�&���Dh�AQ�&EJ�C!�h�E�� f� ?*�.����h�AS�&EJ�C!Rh�E���� �CE��3��$�l��&B?!%�A= � f � � 	l !R?���N�CE��3��?Q�CEJ�/� !��&E�$ b&�
�B! �c�G���&!�� hCH ���&B�� , ASh�$%BD!"� �
��l$! ���%h �&���:h�AQ�&EJ�C!�h�E������ �CB���! �/e/, @�A$�)�
� a� ����� g � �

� n � UNV��RWPXZ � [P\ i��R] n o e � a��� � � '���� =1i�� 	 =a$ � Xv 	 XZ � _ � = a� } a� =Bi�� 	�	�' �?A = ` f � 	
�o� �^�YA*$�� !0��EJ�CA�?�$��&���*�'�<��@���?\�CB'h�AS�&EJ�C!Rh�E !%�(!�?��3��!�CE�q ��?�, �)$'X��7�D$O����EJ�CG hCH q�� f �"! f�o�FB*hdc � h�B���$��D�&E$#)��@���?]h�AS�YEJ�C!�h�E�� �	jd� /�/1/ �&%�l�ce$%!�?L�^$��:�&E��YBD!`�&B�� , ASh�$%BD!"�&l��CB��Dc`� �CE��
$)B�!��&E��
��!R�
�]$)BN!�?��(!S�&?Q��lq$%h�E	hCH�!�?��5A�E�h%�D@��J!ehCH !�?��
����h�AS�YEJ�C!�h�E��	c�?��&B c`��AQ�CE�!R$)!�$%h�B\!�?��(���&!"hCH
���'�1�&B�� , ASh�$%BD!"�'� n ��j)( /�/1/ (*��% $%BD!�h������&!�hCH��C!Rh�GG�,+�lS�/�"��$*��B\�E��$�l��&B]AQhW��$)!R$)h�BTi	-k!�h#���/��?
�C!�h�G.+(lf�CB��3�)�&!,!�?����&B�� , ASh�$%BD!"�&i���l/�0�1+Z$)B���$��D�`���/��?��C!�h�G.+Z!��&B��5!Rh�c��CE��bi	- f � B5!R?�$�� �%$)G($%!&l
!�?��Fh�AS�&EJ�C!Rh�E�� HTh�E�G �sG(h/�)�
�J@��%� $ l�!�?Q�C!	c`�F�/�"��@�G(�	!Rh�!S� � h�B�B��
� !��.� f� ?*�Q���YB*�YEJ���ks u$why !���X��.�g!�?��\HTh�E�G hCHs�M��@*G hdl��&E'���'�"Gs@��%!�$*�)h%�&���	h�AS�YEJ�C!�h�E�� � \ i�%�]
E���+�C!�$<l��"!Rh(!�?��3���Y!ehCH �C!�h�GG��+ �

��j \ i��R] /�/�/ �&% \ i��R] n 2  �   ^slt t t  43 \ �5�R] / � \ i	- ] = ` f ��	
� r



c�?*�YE��`!�?��>�Jhq��{ � $)�&B�!"� �   ^sMt t�t  3 �D�&AS�YB���h�Bs!�?��eE��&�O�C!�$�l��1� hfh�E��^$%BQ�C!��
� \ ��� n i���} i - ]�� � -u$)B���$��^�
���/��?\�C!Rh�G +(l��CB��]B�h�!`h�B\!�?�� � hqh�E��D$%BS�C!R�
��i - hCH,!R?*� �C!�h�GG�`!�?��&GJ����<l��
� fC� ?*�&�]�CE��"?�h�G(h/���,
B��&h�@��eHT@*B�� !R$)h�B��ehCH !�?������;4 �&l�ce$%!�?��D���E��&�(�D��E� c�?�$���?U�D�&AQ�&B��Ih�BN!�?��sh�AS�&EJ�C!Rh�E�����j�� /�/�/ ��%�l
hCH � �CB��#hCH,!�?��MG�h/�)�
� @$�%� $ f

� ?*� �D�&E�$<lp�C!�$%h�B]hCH = ` f ��	`$��eAQ�CEJ���'�)�&�:!�h(!R?S�C! hCH7=R� f � r 	 f u B��3��!��CE�!V� !%�gE��/ceE�$%!�$)B$�s���/��? ���� n � � /1/�/ � # �/�
��� \ i�� ] n o e � a� � o �� ���	� e � ap �= � � 	 � � ap � � XZ � � � q w�
���� � Xr � { Xv � �� �	��� ' ����=Bi�� 	�� q Xr �RXvxwzy � { ' =�������	

� ?*�"$%BD!����EJ�C!R$)h�B'h�l��&E�������$�l��
���5B��&@�!�EJ���)$%!;�G� h�B���!�EJ�C$%BD! HTh�E����/��?Q��!��CE�q ��?
� � \ ap �R] n =R� � 	 � _ � =��� �	��� ap ��	 =���� � 	

� B���$��D�M���/��?N�C!�h�G +�l*!R?���A*E�h%�D@�� !ehCHhl��&E�!R��\h�AS�YEJ�C!�h�E��1�^E��.�"���
�B! �#!�?�� ���;46�e?Q�/�	�CBNh�AS�&EJ�C!Rh�E
A�E�h �D@�� !`��fAQ�CB���$)h�B =���?�$���?B���&B��&EJ���%$cb&�
�C=R��� � ��	�= ��� ��� 	�= ��� ��r 	�	`hCH<!R?�� HTh�E�G

�� ���	� ' ��� =1i���	 � q Xr � XvHw�y � { ' n 2 V | VUNV�� [ \ �5�n� ap �R]1� �
s|�����  !�#" Xr � Xr  %$ w~} � W }  { ' � =�&	- 	 � q w'
���#" Xr � { XvKw�y " { ' =���� r 	

��?*�YE��\!�?��U�Jhq��{ � $)�&B�!"� | VUNV�� [ �CE��\G(h�B�h�G($+�����5$%B !R?�� ap �;46�&l	�CB�� �^�YAS�&B��kh�B��*�k���*���!�EJ�C$��&���*�'�
hCH�!�?�� � � 46�&lM$�� �(� � h�BD!��C$%B h�B��*� =aAQhW�"��$'!$�'� B�h�B$, $)BD!R����&Ec�CB��ZB���f�C!R$*)���	#AQh	�`�&E��]hCH�!�?��PE���O��,
!�$+)�� � hfh�E��D$)BQ�C!��.� � � } �#,	� � B����&E�!�$%B$�Z� G�h�G(�&BD!R@*G ap - HTh�Eo�t�/�8? �C!�h�G )f$O� !�?��k$��D�&BD!R$)!;�
� n.- e � ap -C_ � =-=/� � � - ap ��	�} ap - 	le@���$)B$�N!�?�� � h�B�B���f$)!;�PhCHM!R?��]G(h/�%�
� @$�)� $ !�hPE�����E�$)!R�]h�B��
hCH�!�?��(��!��CE10 ��?\B��&@�!�EJ���%$)!;��� h�B���!�EJ�C$%BD!"�0�2�s�/� ���/�%h/!S���1B��&@�!�EJ���%$)!;��� h�B���!�EJ�C$)B�!WHTh�E"!�?���G(h/�%�
� @$�)�_ � =/��- ap - 	�l,�CB��oB�h	� � �
� �%h�EM��fAQ�CB��D$%B��#$%B !R?�� ap - h�B��s�&B����3��$)!R? =�������	�l4��$)!�?P!R?*����qA$�%$�� $%!
��fA�E��
�"��$)h�B(HTh�E�!�?��3� hf��{��J$)�&BD!
�   sMt�t t  365 ���R] n o �� �	� e � ap �= � � 	 � � �� � � 5 ap �~] �� �	� � ap � � XZ �47

7 �- �98 : | V2"UNV�� [ ���#" 5 ���n� ap �R] �a� -6; = � Xr 	 XZ " _ � =(}<�� � - ap ��	 � � s| 
���  1�=" Xr � t Xr  >$ w�} �RW }  {#? =���� ! 	
��$)!�? � ��!S�&$%B���!�?��"A*E�h%�D@�� !`h	)��&E�!�?�����46� !�@�!`h�B��(�

� !



����������� �
	�� 2� � ��� ���J����� � ����� � ��� � � � �����=��� � �� � � � � � � ��� ) 2
� ?*�"A�E�h�AQ���f�C!�h�E,HTh�E	� HTE��Y� 0Q����(h�B]!�?�� �E,;�D$)G(�YB���$%h�BQ������A�?��&E���� ) ��$)!R?Q� h�B���!��CB�!1� @�E )C��,

!�@�E��(�&�CB !S�(�D�>0QB��
�]$%B )p�CE�$)h�@�� ���
� � ��?�$���?N���'�)h��ZHTh�EM�(A�E�h�AS�YE"�CBQ���'�f!�$��3�Jh�BD!�$%BD@Q�C!�$)h�B\$%B � �
 :�&!e@��1� h�B���$��D�&E`!R?*�F@�B*$%!1��A�?*�YE�� ��$)!R?]EJ�/�D$)@���� n � �CB�� )�h/�)@�G(�

d,h/� =�� ) 	 n � ) 8�� n � � <! s|9]4 ) 8��" 6 = S � � 	
� ?*�FG#�/�"��$*)��FA�E�h�AS���f�C!Rh�E�) = &W�5�*X$#�	l ��?*�YE��%#�$��e!R?*� ��
V@Q�CE��
�]Gv�/�"�&# n(' " lS$��e!R?��3��h/�)@�!R$)h�B\hCH
!�?��F��
V@Q�C!R$)h�B =(} � y*) #�	�) =�&Q�a��X$#�	 n �+ , =1��	 _ = &W�5�
	 = S ����	
��?*�YE���� y $��e!�?��3�Jh	)p�CE�$O�CBD!� �CA$�+�/� $O�CB �TS#� u =�� 	 $)B�)p�CE�$O�CB�� � $)!7�^�YAS�&B��$�Wh�B$�*�(hCH,!�?��+���&h �D�
��$���D$���!�CB��J�.- !S�&!/�`�&�&B &\�CB��p�*l:) n ) =/-�X$#�	lS�CB��g$%B]EJ�/�D$O��� � hfh�E��^$%BQ�C!��
�C=DS ����	Y!Q�
� h�G(�
�

021 "1 - " ) = � } � 	W�Jh�!�=3-�	 11 - }4#65C) =3- X$#�	 n j HTh�E7-98n j�G(h%� = � � 	 = S ����	
��@�A�A��%�&G(�&B�!��
�B! �\!R?��G� h�B��D$)!�$%h�Bo!�?Q�C! �C! !R?��(h�E�$'��$%Bu!R?*�J��$)B$��@$�O�CE"AQ�CE�! hCH ) =/-�X$#�	@!Q�&?Q� )��
�"�/�
!�?��FG#�/�"�8�)�
�"�,A�E�h�AS���f�C!Rh�E`$)B'A��+�C!>��AQ�/� �

).: < =/-�	 &;-�=< ���!�}>- " � ) 9>=�� " ��	� =R�$} � 	 � ) � " ) /�/�/ = S � � 	
S#�#!�?��3��?Q�CB$���	hCH )p�CE�$O��!$�)�+� hW��=/-�	 n ��=DS ����	�E��
�D@��J�
�L!�h#�#�	����&B%!S�C@��&E`�t
V@Q�C!�$%h�B

= � } � " 	-) � � } � � ) � }?# ) n j = S �A@�	
�CB�� ) =3- X$#�	M$��M��qA�E��
�"��$*!$�)�($%B !��YE�GG� hCH7XfB*h��eBK��AS�
�J$O��� HT@�B�� !R$)h�B�� =��	����YB !Q�C@*�YEMHT@*B�� !R$)h�B���h�E
? �fAS�&E"���Yh�G(�&!�E�$��WHT@�B�� !�$%h�B�� 	 �� BP!�?��(G#�/�"�8�%�
�"�C�%$)G($%!%# � j]!�?��#A�E�h�AS���f�C!Rh�E@!S�
� h�G��
�%� � (3�2��$)B$��@$�O�CE#���q@$!�!�EJ�/�J!�$)B$�'!�?��� � (3�$��$%B$��@��+�CE`AQ�CE�!1�^@��"!�h�!�?�� b&�&E�h(G(h%�D�"hCH �]l��`�"h/!�!��C$)B'!�?��MGv�/�"�8�)�
�"�,A*E�h�AQ���f�C!Rh�E

) =3-�	 n �%$)GB �=< 2 ) =3- X$#�	�} # � �d,h/� =C� ) 	 3 = S � ! 	
��?*$��8?'$��`!�?��+��h/�)@�!�$%h�B]hCH7= ! � ��	�h�B�� ) �y �fA$�)$�� $)!:$%BD!����EJ���pE��&A�E��
���&BD!�C!�$%h�B��DHTh�E !R?��LA�E�h�AQ���f�C!�h�E��*h�BF!�?��,@�B*$%!5��A�?*�YE��Y�&�CB�!Q�Lh/!�!��C$%B��
�
HTh�EM$%B���!��CB�� �(! �]!R?*�sHTh/�'�)h��e$%B$�]�CE"��@�G(�YBD!��! :�&!F@��	�&G(!S�.�u!�?��s@*B�$%!���A�?��&E��D� ) $%B � ( ) 8�� �CB��

�FE



@�����!�?��<��A*?��&E�$��&���2� hqh�E��D$%BS�C!R�
� a� � =���� a� 	 n =���� � ��� � � /�/�/ � ) � " 	e$%B
� ( ) 8�� �%�aH ) =3- X$#�		$��	!�?��
G#�/�"��$+)��	A�E�h�AS���f�C!Rh�E`h�B�� ) lD$%!e$��W�t�/�8�(!�hG���Y�M!�?Q�C!�!�?�� HT@�B�� !R$)h�B]h�B � ( ) 8��

�$= a�PX # 	 n � =���X$#�	-) = � X$#�	 = S �
E�	
���C!�$�� 0Q�
�L!�?��M�t
V@Q�C!�$%h�B

} � X� � n � =���X$#�	 � � " _�= a� 	 = S �L��	
��?*�YE��5_ = a� 	"$���!�?����^�&�)!��gHT@�B�� !R$)h�Bn�C!�!�?��#h�E�$'��$%B h�BP!R?*�#@�B�$)! ��A*?��&E�� l<A*E�h�)q$��D�
�u!�?Q�C! � = �VX # 	���C!�$�� 0Q�
� 0�1 "1 � ) � � 11 � ) #� " 5 � =���X$#�	 n j3A = S � ! 	
�e�&B�� � l^HTE�h�GU!�?��@XfB*h�� �%�
� ���"hCH,!�?��MGv�/�"�8�)�
�"�,A*E�h�AQ���f�C!Rh�E`h�B�� ( ) 8�� l

) = a� � a�	 n } k a��} a� k � � )= � } � 	 � ) 8�� = S � � j�	
�`�7�&�CB5h/!�!�C$)B(!R?*�`HT@�B�� !�$%h�B���= a� 	<�/�<!R?*� d�h�@��%h�GE!�AQh�!��&B�!�$O����� E��t�C!��
�E!%���C�%$)B����CET�D$���!RE�$'!�@�!�$)h�B
hCHT��?Q�CE"���
	 = ��	 n � ) � " � = ��X$#�		���%h�B$�5!R?*�"AQhW��$)!�$+)��M@�B�$)!����f$�� a� =���	 n = � ��j /�/1/ j�	

�$= a� 	 n o��< e � � = ��X$#�	9� ) � " ) = a� � a� =���	�	 = S � ��� 	
�fh/�*)f$)B$� =DS � ! 	T�)�t�/���`!�h

� =���X$#�	 n � s� <|�� + = s� <| 	 | � B = S � � ��	
�CB��vHTE�h�G��$= a�PX$#�	6�`�Fh/!�!��C$)B 0QBS���*�'�s!�?��M$%BD!��&��EJ���:E��&A�E��
���&BD!�C!�$)h�BsHTh�E	!�?��MGv�/�"��$*)��	A�E�h�AQ���f�C!�h�E
h�B]!R?��3��A�?��&E��

) = � X$#�	 n 9>= ) � �" 	
�h� <! s| o��< e9�� � < Es|�� + = < Es| 	 | � B � � " ) � } �(�2� hW��= � 	 � � � ) � " = S � � ��	

� ?*��� E��&A�E��
���&B�!��C!�$%h�B�� �CE�����
V@�$+)C���%�&BD!�)q$+�I!R?*�J�8?Q�CB$���5hCH )p�CE�$O��!$�)� &�� �#" &2� � ?��($)B�!����EJ���=DS � � ��	L$��>� h�B�)��YE"���&BD! HTh�E � r �]lQ�CB��]���*�)h	�7�LHTh�E	�CB'��qA$�%$�� $%!	�CBQ���'�f!�$���� h�B�!�$)B�@S�C!R$)h�B#$)B � � . h�E�Ux � $)!`$��1�D�>0QB��
� ! �v� 0QB*$%!��"AQ�CE�!`A�E��
�"� E�$)A�!R$)h�B �
� ?*��G#�/�"�8�)�.�"�SA*E�h�AQ���f�C!Rh�E�) = � 	Q$�� �D�>0QB��
�C!%�$= S � ! 	<l �CB��M?Q�/�:!�?��`$)B�!����EJ����E��&A�E��
���YBD!��C!R$)h�B �

) = � 	 n 9�= ) � �" 	
�h� <! s| o��< e �� @ � � " ) � } �(� �JhW��= � 	 � s� <| } � = � } � 	 B � = S � ��� 	

���



��$)!�?/��!�?��"�e�t� )f$���$��D�@��!R�&A(HT@�B��J!�$)h�B ���aH �`�@��?�$ HT!�)Z$%!0! ���3� h�B���!��CBD! ��h�!�?Q�C!�) =�j�	 n jDl9�`�C���Y!) = � 	 � ) = � 	]}5) =�j�	
n 9>= ) � �" 	

�h� <  s| o �< e9�� � ) � � @ � � " ) � } �(� � hW��= � 	 � s� <| } � =���} � 	 " � s� <| B = S � � @�	
. $)BQ���'�*��lVHTE�h�G =DS � � ��	Lh�B��3�Y�CB � h�B���!�E�@�� !�!�?��M?����C!1X��&E�B����� = � X���	`h�B\!R?*� �E,;�D$)G��&B���$)h�BQ�����A�?��&E��	!�?�E�h�@$��?]!R?��M$)B )��&E����� 1�CA��+�/� �"!�EJ�CB�� HTh�E�G ��$)!R?]E��
��AQ�
� !�!�h #

� = � X���	 n o 8 q �
� q �

e #�C$ � ��� B ) = � X$#�	 = S � �"! 	
����������� �
	 ��22 � � ����=� � � ��� ��� ��� �
3��	� � �
� ���#� �F� � � � � �

� B(!�?�$��`�CA*AQ�&B��D$'� �`�1��$*)��	!R?*� h�@*!��)$%B*��hCH1!�?��@�D�&E�$+)p�C!�$)h�B#hCH1!R?*�eu$w^yuHTh�E�)��&E�!R��sh�AS�&EJ�C!Rh�E��= ! � ��	S$%B+� @�E )��
����AQ�/� �(�f� !:E���)$%�
� h�B"!R?*� ��?�h�E�!H�D$���!�CB��J� !Q�&?Q� )f$)h�E:hCH�!R?�� HTE��Y� Gv�/�"�8�)�
�"�SA�E�h�AQ���f�C!�h�E) = &Q� & � 	 n�� � = & 	 � = & � 	� < h�B � ���YB*�YEJ���Y� @�E )��
�]G#�CB�$ HTh/����$ l2�e?��&B &Q� & � � ��� � ?�$��>!S�&?Q�#)q$%h�E�&�CB�!S�M$%BDHT�&E�E��
�5HTE�h�GU!�?��3��G#���*�SA�E�h�AS�YE", !�$%G(�>!S�Y?S�#)q$%h�EehCHm!�?��F?*�t�C!8,DX��&E�B���
� =�&Q� & � X���	 n � & k � ��� k & �  =Nd � � 	

@���$)B$��!�?��FE���O�C!R$)h�B
) = &W� & � 	 n o��< e�� 0 � = &W� & � X�� 	 } �

d h/� =R$ 	 5 A =Nd ����	
� ?*�3�+�/��!e!R�&E�G $%B5=Nd ����	`$���E���
V@�$%E��
�]$)B\h�E��D�&E	!Rh���@�!�!REJ�/� !e!R?��(� h�BD!�E�$*!�@*!R$)h�B'hCHL!R?��%b&�&E�h(G(h%�D�
hCH !�?��  �CA$�O�/�J$O�CB � n � # � # l �e?�$��8?M� h�BD!RE�$'!�@�!��
�M!Rhu!R?�� �+�CE"����� �)$%G($)!�hCH !�?��#?����C!8, X��&E�B��� ��)$%G � � � � = &Q� &�� X���	 n �#" d,h/� =R$ 	 �

� ?*�1��Gv���'��� !S�&?Q�#)q$%h�E<hCH��U$�� XqB�h��eB�!Rh�!S�1��$*)��YB3! �M!R?*�`HTh/�'�%h	��$)B$�"�/�8�fG(A�!�h�!R$��L��fAQ�CB���$%h�B=D���Y�M$)B'AQ�CE�!�$��J@��+�CE`!�?��3��?Q�CA�!��&E ! hCH � ��� � 	

� =�&Q� & � X���	 n = �7� ��	 � ) � " � � ; | wzy W y = { ����� �2
��� <	� � = &W� & � 	�� � A =Nd ����	

-&=�&Q� & � 	L$��L!�?��@���&h%�^�.��$��@�D$���!��CB�� �7!S�&!/�`�&�&B &]�CB�� & � � � $��`!�?��+�D$)G(�YB���$%h�B(hCHm!�?��"G#�CB�$ HTh/����$ �� � E�@�� $+��� A�E�h�AS�YE�! �'hCH�!�?��MHT@�B��J!�$)h�B��&- " = &W� &*��	��CB��]hCH�!�?��<� hq�'{�� $)�YBD!"�
� �
=�&Q� &�� 	`$�� !R?Q�C!&l*HTh�EF���G(hfh�!�?'G(�&!�E�$��ClD!�?���v�CE�����G�hqh�!R?gHT@�B�� !�$%h�B��`hCH'&\�CB�� &��al��C!1�)���/��!��/�0�)h�B$���/�W!R?*�.��� AQh�$)BD!V�`�CE���A�%hW���(�&B�h�@$��? � � ?��&$)E � �9�W�)h�EM�&�qAQ�CB���$)h�BP�C!�&Q� &�� n � �D�&AS�YB��$�"h�B��*�uh�BP!R?*�<�)h%�&���LA�E�h�AS�YE�!�$)�.�

� !



hCH�!�?��(G��&!�E�$��(�C!!��� � ?�$��"G(���CB�� !R?S�C! �C!��B��$+)��&BPh�E��^�YE ' l<!�?��G� hf��{��J$)�&BD!V� hCH !�?��&$%E � �
� �%h�E��fAQ�CB���$%h�B(�CE�� ���D$��:�&E��&B�!�$O���fASh/�*�qB�h�G($+���D$)B�!�?��eG��&!�E�$��Cl�!�?Q�C!,$�� $%B�)�h/�*)��`h�B$�*��!�?��eG��&!�E�$��W!R�&B���h�E, = ��	,�CB��5$%!"�0�D�&E�$+)C�C!R$*)��
� 1 , = ��	l 1 1 , = ��	lD�&!"��A�A�A��C! �M@�A(!Rh(��h�G(��h�E��^�YE�=���?�$���?G�D�&AS�YB��$�,h�B ' 	 �
. h�E`$%B���!��CB�� ��lD!R?*�F��fAS�CB���$%h�BghCH !�?��3� hf��{��J$)�&BD!V�

� �
= &W� &*� 	 ��!��CE�!V�e�/�

�
< = ��� ��	 n � X

� � = ������	 n �!�� = ��	
�
" = ��� ��	 n ���j � # � # � = ��	 ) �

� � � " = ��	b} �
� ��j � # % � #&% ) �

� ��j � #&%���� � # %���� =Nd � � 	
��?*$��8?\G����CB�� !R?Q�C!	!�?��s!��&E�G hCH �^�&��E��&�sj(hCHL!R?�� � �
� �%h�E	��fAQ�CB���$%h�BuhCH

� �
$%B�)�h/�*)��.�e����/� !8�*� �(��D�&E�$*)p�C!R$*)��
� 1 hCH�!�?��(G(�&!RE�$��	� � ?*�YB l1!�?��#!��&E�GJ� hCH7�D���E��&� ' hCH�!R?*� � �
� �%h�EM��fAQ�CB���$)h�BNhCH

� �=a!R?Q�C!($��5!R?�� ��@*G hCHF!�?��\!R�&E�GG�5hCH"h�E��D�&E =�&T} ��	 XZ = &*�&} ��	 XZ	=�l6�e$%!�? ' n k�a� k ) k�a� � k 	 �CE���D$�� �&E��&BD!R$O���SAQh/�'�fB�h�G($O����� hCHm!�?��MG(�Y!�E�$����e?�$���?�� h�BD!�C$)B��L����/� !8�*� �(� ) ' �D�&E�$+)C�C!R$*)��
� 1 =a!R?Q�C!e$��
ASh/�*�qB�h�G($+��� $%B , � � l , �CB��I$%!"�@�D�&E�$*)p�C!R$*)��
� 1 , l 1 1 , l 1 1 1 , l:�&!"��A A�A1�C! !R?���ASh�$)B�!���	 ���f$)G($*�O�CE"�*�
HTh�E�!�?��3��
�@Q�CE��
�����&h �D�
��$����D$���!�CB�� � �`� ?Q�#)��

- " =�&Q� & � 	 n = &�} & � 	 # =�&�} & � 	 [ , # % = ��	 ) /�/1/n � &�} & � � " � ) /1/�/ =Nd � @�	
�CB��g!R?*�F!��&E�GJ�LhCHT�D���E��&� ' � ��� h�BD!�C$)B'��D�/�J!8�'� ' } �(�D�&E�$*)p�C!�$+)��
���

� ?*� =�&Q� &�� 	>� � !Q�&?Q� )f$)h�E1hCH ) =�&Q� &�� 	:$�� h/!�!�C$)B��
��! �	@���$%B�� = d � ��	 �CB���= d � ��	 � . h�E �
	 � &&}&�� � � $)Bs!�?���$)BD!R���EJ��� = d ����	:!�?��1��G#���*� �1!S�&?Q� )f$)h�EmhCHS!R?��e?����C!�,DX��&E�B���%�^h�G�$)BQ�C!��
��� � ?�$�� ���&B��&EJ�C!��.��U��$%B���@$�+�CE3� h�BD!RE�$'!�@�!�$%h�B HTh�E�!�?��Q��G#���*�0�D$���!�CB�� �#��qAQ�CB���$)h�BnhCH )�l �e?�$���? $�� A�E�h�AQh�E�!�$)h�BQ����!�h
� & } & � � " � )� lD!R$)G(�.�WAQh	�`�&E��LhCH7= &�} ��	`�CB�� =�& � } ��	 �

)�� q��� =�&Q� & � 	 n �2
� � < = �7� 	 � ) � " 9 2 � } �� } � 3 2 - = &Q� &�� 	� 3 " � ) � " �

� �
=�&Q� & � 	

n � &�} & � � " � ) | =�&Q� & � 	@�
=Nd � ! 	

��?*�YE�� | = &W� & � 	m$����CB]�/�8�fG(A�!�h�!R$��1���&E�$)�.� $)B &$}��M�CB���& � } ��� � ?��@� hf��{��J$)�&BD!V�LhCH1h�E��D�&E ' hCH��
�CE��3�D$��:�&E��&B�!�$O���:AQh/�'�fB�h�G($O�����WhCH�!�?���G(�Y!�E�$�� , �C!��Dl ��$)!�?N����/� !8�*� ' �D�&E�$*)p�C!�$+)��
� 1 � � ?��&E�� HTh�E��= d � ! 	 �&�CBU!Q� ��E�$)!R!��&Bn�/�"�Q��@�G h	)��&E+�D$�� �&E��&BD!R$O���<G(h�B�h�G($+������� � , � = ��	 hCH�!�?��5G��&!�E�$��5�C! �Dl hCH
!�?��"HTh�E�G ) � q��� = &W� & � 	 n 2

��� ���
| � =�&�} ��� & � } ��	�	�� � , � = ��	 =Nd �AE�	

��?*�YE��]!�?�� � hf��{��J$)�&BD!V� | � �CE��\?�h�G(h/���&B��&h�@��MHT@�B��J!�$)h�BkhCH = & } ��	��CB�� =�&��&} ��	�hCH �^�&��E��&��*}�� ) ' l ��?*�YE�� ' $�� !R?��	!�h�!���:BD@�GE!Q�&E,hCH2�^�YE�$*)p�C!�$+)��
� 1 $%B�� � , � � � ?��>�)���/�D$%B�� � h�BD!RE�$'!�@�!�$)h�B! j



$��>��$+)��&BQ! �]!R?�� � n j(!��YE�G\l:�CB��I$��	�/�"��h%� $O�C!R�
�I!Rh#!�?��5@�B�$)!;�#h�AS�YEJ�C!�h�E � < n !SlQ$)!	$�� B�h�!R?*$%B$�!�@�!`!�?�� � �C!7��AS�/�J� A�E�h�AQ���f�C!�h�E�) < =�&Q� &���	 n } � &�} &*� � " � ) " =R�$} � 	 � ) �C! ���
� ?*�"E��
��!�hCHm!�?�� �, $%BD!����EJ���:$%B =Nd ����	#���&B��&EJ�C!R�
�	��E����@$�O�CE1� h�B�!�E�$'!�@�!�$%h�B ) � � � = &W� &*� 	l ��?�$���?

$��F�CBP�/�8�fG(A�!�h�!�$��E���YE�$)�
�	$)B $)BD!R����&E"ASh��`�&E��	hCH &D} �'�CB�� &��#} ����S#� �gHTh�E�G#��� � �9�W�)h�E+���&E�$)�.���fAQ�CB���$%h�B5!R?��@� hf��{�� $%�&BD!"�,hCH:!R?*$��#���&E�$%�
�#�D�>0QB��`!�?��	�&�qAQ�
� !��C!R$)h�B )p���)@��
�,hCH1!�?��	B�h�E�G#���fh�E��^�YE��
�
h�AS�YEJ�C!�h�E���
V@Q�/�DEJ�C!�$��e$)B �

) � � � = &W� & � 	 n 2XZ WYXZ =
=�&�} ��	 XZa� ; =�&���} ��	 XZ =a� � ��� � � XZ � � XZ = � � = ��	  < =Nd � ��	

� ?*�"!Rh�!����m�/�8�qG(A�!Rh�!�$��"��fAS�CB���$%h�BghCH !�?��MA�E�h�AQ���f�C!�h�E�$��
) =�&Q� & � 	 n ) � � � = &W� & � 	 ) ) � q��� = &W� & � 	 =Nd � ! 	

� ?*$��#�D�
� h�G�AShW��$)!R$)h�B(hCH1!R?��@��?�h�E�!0�D$���!�CB��J�e��fAQ�CB���$)h�B(hCH1!R?*� A*E�h�AQ���f�C!Rh�EL$)B�!��&E�GG�LhCH1!R?��	B�h�B�,
�CBQ���'�f!�$��WAQ�CE�! )�� q��� �CB��5!R?*� �CBQ���'�f!�$��WAQ�CE�! ) � � � $�� @�BQ�CG(!*$*��@�h�@��8���+�D�>0QB��
� $�H � $��,B*h�!��CBs��)��&B
$)B�!�����&E#� � ?�$��Y��?�h�E�!T�^$���!��CB�� ����fAS�CB���$%h�B($��,B*h�!R?�$)B$��!�@�!,!�?��ku	AQ�&EJ�C!�h�E~w E�h%�D@��J!^yY�qAQ�CB���$)h�B�HTh�E
!/�`h HTE��Y� 0Q����gh�AQ�&EJ�C!�h�E��`$)B	� @�E )��
�G��AS�/�J�(� � ?��"h�AS�&EJ�C!Rh�E��L!�?Q�C!	�CE��@���&B��&EJ�C!R�
�]�CE��"!R?*�FB�h�E�G#���
h�E��D�&E��
�(h�AS�YEJ�C!�h�E�� � � � XZ � � XZ	= � � �CB��g!R?�� A�@�E���*�����&h�G(�&!RE�$��&���H�%h �Y��� h�AQ�&EJ�C!�h�E�� � � , � ��eh�� �`�+�&�CBQ�D�&E�$+)�� !R?������&B��&EJ���]u$w^y = ! � ��	 � � ?��MA�E�h �D@�� !�hCH,��fASh�B��&BD!R$O���:h�AS�YEJ�C!�h�E��0�&�CB!S� ���&AQ�CEJ�C!��
�#�/�e$%B = ��� � ��	�$)BD!Rh5$%!"�`B*h�E�Gv���SA�E�h �D@�� ! ' � � 'S!�$)G��
�W$%!"�e�&�qAQ�
� !��C!R$)h�B )p���)@��

� � �Pq Xr � t Xvuwzy � { n � � � �Pq Xr � t XvKwzy � {  < ' � � �lq Xr � t XvHw�y � { ' =Nd � � j�	
� ?*��B�h�E�G#����A�E�h �D@�� !(' � � 'V$��F�D�>0QB��
�M$%B�!�?��L@���@Q���(���9�@! �+��@$!�!�EJ�/� !R$)B$�	���*�qA�E�h�AQ���f�C!�h�E���!Q�&!/�`�&�&B
AQ�C$)E��,hCH & � 46�&lD�CB��($)!L$��L!�?��&E�� HTh�E�� �CBS���*�q!R$��	$)B#!R?*��& � 46�6�e?��&B#!�?����!��&B��(!�h����CE��5!�?��+���CG(�	AQh�$)BD!
��� � ?��3��$%B$��@��+�CE�$)!R$)�
� �e?��&B &�� � ���CE����Jh�BD!��C$%B*�.�v$%BD!�h

� � � �Pq Xr � t Xvxwzy � {  < n � �
s| � ���  Xr � t Xr  $ w�y ��W y  { n � �

s| � ���  Xr � t Xr  $��	��
 w�y ��W y  { � � s| � ���  Xr � t Xr  $������
 wzy ��W y  {
=Nd � ��� 	

 :�&!e@�� �ED�� >�D !R?*�FB�h�E�G#���Sh�E��D�&E��
�(A�E�h%�^@�� !
� � � � � q Xr � t XvHw�y � {�� n ' � � � q Xr � t Xvxwzy � { 'S� � s| � ���  Xr � t Xr  $��	��
 wzy ��W y  { =Nd � � ��	

!��



�f$)B�� �C) � q� � = &���� & , 	<?Q�/���CB#�/�8�qG�A*!Rh�!�$�� � �9�W�)h�E,��fAQ�CB���$)h�B1l(�`�>�&�CB � �
� �%h�E,��qAQ�CB��5!R?*$��LB�h�E�G#���
h�E��D�&E��
�5A�E�h%�D@��J!`�CE�h�@�B�� � $%B#ASh	�`�YE�� hCHm!�?��$�5� n &���} ��� �o�	!�?�@��Lh/!�!�C$)B'�CBTu$w^yM��$)G($*�O�CE�!�h=R��� � @�	 � � � � � q Xr � t Xvuwzy � { � n 2V � Xv � |

V 5 � � � ap � ] � � � = ��	 � q XrJt XvHw � {�� � =Nd � � ��	
= ap n � � ap ��	6��?��&E��M!R?��3��@�GUE�@*B��`h	)��&E !�?����%h �&���1h�AS�YEJ�C!�h�E���� � a� � = ��	��e?�$���?N�CE��"G(h�B�h�G($O�����L$)B
!�?�� �^�YE�$*)p�C!�$+)��
�LhCH a� l*!R?Q�C!`$��`h�B]!�?�� ���CG(�	h�AS�YEJ�C!�h�E��L!�?Q�CB'$)B = ��� � @�	 � �f$)B�� �"!R?*�&�]�CE��"h/!�!��C$%B��
�
HTE�h�G ��HTh�E�G#��� � �9�W�)h�E���fAQ�CB���$%h�B1l*!R?*� � hf��{�� $%�&BD!"� | V �CE���������h(����/� !8�*�]!R?*�(���CG�� !R?Q�CB\!�?�hW���
$)B =R��� � @�	 ��eh�� �`�+���&AQ�CEJ�C!��"!�?��3��$%B$��@��+�CE`AQ�CE�!`hCH,!�?��"A�E�h�AS���f�C!Rh�E`$)BD!Rh

) � q��� = &��(� & , 	 n ) < = &��n� & , 	 ) 2
��� ������ ���

| � =1���(�a� , 	�� � , � = ��	 =Nd � ��� 	
�CB�� �&�qAQ�CB��5!�?��1�O�/��!Yl ��@$! �^h�G�$)BQ�CBD!2��@*G $)B(!R?��e��fASh�B��&B�!�$O��� =Nd � ��� 	 � �o��h/!�!��C$)Bv������hF�CBGu$whyel��?*$��8?'$)B�)�h/�+)��
�Lh�B$�'�����Yh�G(�&!�E�$��&���H�)h%�&���:h�AQ�&EJ�C!�h�E�� � � , �

� �
s| � ���  Xr � t Xr  $������
 wzy ��W y  { n 2

��� ���
| � 5 �5�n� ap �R]�� � , � = ��	 � � s| � ���  Xr � t Xr  $ � wzy ��W y  { =Nd � � @�	

w @�!R!�$)B$�s!�h/���&!R?��&E	!�?��ou$why =Nd � � ��	`�CB�� = d � � @�	 �`�Mh/!�!�C$)B\�CB u$why hCH,!�?�� HTh�E�G = ! � ��	 �
� � � q Xr � t XvKw�y � { n 2 V | V 5 �5� � ap �~] � � � = ��	�� q XrJt XvKw � { � � �

s| � ��  Xr � t Xr  $ � wzy ��W y  { � =Nd � �"! 	
��?*�YE��	B�h	�Z!R?*�+��@�G E�@�B�� h�)��&E����'�:A�E�h%�^@�� !V��� n � � a� � � � , � lq!R?Q�C!`$��`h	)��&E����*�H�)h%�&���:h�AS�&EJ�C!Rh�E������?*$��8?'�CE��"G(h�B�h�G($+�����<$)B	�^�YE�$*)p�C!�$+)��
�LhCH a� �CB����^�YAS�&B��(h�B]!R?*�"G(�Y!�E�$�� , �CB��v$%!"�1�D�&E�$*)p�C!�$+)��
���C!
��� � ?�� � hq�'{�� $)�YBD!"� | V �CE��"B*h�!R?�$)B$��!�@�! | V n | V � Xv � | ��� ��� � � ?�$��`�&B��$�e!�?��3�D�&E�$+)p�C!�$)h�B'hCH�!�?��
u$why $)B	� @�E )��
�B��AQ�/� �(�

! �



� � � � � � � � � �
� ����� � ���������� ������ � �	�4�
�� ��� 	��� ���������
4�����
�� ��� ��
������&l�w E�h%� �&�.�^$%B$�W� hCH1!�?�� . $�HT!�?��q�YE�@������%�&G� $)BD!R�&E � ��?�hqh/�fHTh�E � ?��&h�E��&!R$��&����w,? �%��$��� = �P! �FE�	l/� � (3� �e�����h�B1l � ��w,$)EJ�CB��CB���� � �o�&$%B !S�YE"�

y#�$���%l �oh�E"��� �%� $)�YBD!�$�0H�pl��f$)B$�f�CASh�E�� = �P! � ! 	 �
� � ��� � � ��� � �����
�� � ��	�� � �
�!�
� �"��
 � ������ ����� ������ � �	�4�
�� ���A�
�� � �
� �#�%$��4��	��'& l . � � �#)q$��:l$w4�

�	$%B���AS�CE"�N�CB��(� �*)�$)B�B$,#�f@���!R$)BP�
�$���)l  :�
�(��h�@���?��
���q@�G(G��&E��%�8?�hfh/���q�.�"��$)h�B  �+�  =1y �*,����)f$)�&E �%� $)�YB��J��l �P!�!�! 	 �
� � � � �J(3� �e�����h�B\�CB��  ��w �&�)$)!R$ l�� �$�D�kw,? �%��$O
�@*�-, � = �P! �FE�	 � j�� @��
� ���  ��w �&�)$)!R$1�CB�� � �  �Y$'!$�)�&E�l�w,? �%���J(e��) �  �&!R!��/.0,A= �P! � @�	 �"!�! j��
� @ �21 �	�F�CBD!�h�E�l8s �	�F�CE��*�CE��CB�� � �J(�� �e�����h�B1l�w,? � ��� (e��) �  :�&!R!���.^1 = �P! � ! 	 E !�� X�w ?%� ��� (e��) ��43�. = �P! �FE�	 ��j @ ! �
� !�� s ��w �/�Mb&@��8Xq$�l�s �	�M�CE����CE��CB�� � �^(�� �e�����h�B1l�w,? � ��� (e��) �  :�&!R!���576 = �P! ����	 � ! �����
� E � . �	�"� )f$��]�CB��Zy �:�	@�$%!�!��YE�l�y @�E�h�A�? � ���  �Y!�!���. = �P! ����	 Epj ! �
� � � � � �3� �eE�h�B�h	)f$)! b��CB�� � �^d �  :@$!S�&B��8XW��l�w ? �%���E(e��) �  �Y!�!���576 = �P! ����	 � ! � � �
� !�� s ��w �/�Mb&@��8Xq$ �CB��ps �	�F�CE����CE�l�w ?%� ���J(e��) �	� 378 = �P! � ! 	 ! j�� ! �

� � j �21 ���F�CBD!�h�E��CB�� � � (3� �e�����h�B1l�w ? �%����(e��) �� :�&!R!��9. � = �P! �FE�	f�FE E � X�w,? �%���(e��) �9�:375 = �P! �FE�	
� j���j��

� ����� � � . ��y#�����CE��$�&lMw,E�h ����w ? �%���^�fh �	�  :h�B��2��� @ = �P!�! @�	 !�� ���
� � � � s �	�M�CE����CE��CB��1� �J(�� �e�&����h�B1l�w ? �%���J(e��) �  �&!R!��/. � = �P! �FE�	 � ��� ! lJ������j =1y 	X#w,? �%���J(e��) ��43 � = �P! ����	 !�!�! �
� � � � � � �3� �eE�h�B�h	)f$)! b��CB�� � �^d �  :@$!S�&B��8XW��l�y @�E�h�A�? � ���  :�&!�!��7, = �P! �FE�	 � ! @��
� ����� s � . $*�qGv�CB l;� �^d�?��&G ��w,? � ��� ��� = �P! @ @�	 �"! @ ! �
� � @ � � �$�^�.�;dT�)h�$ b&���C@$�Sl�� �$�D�ew ? �%��$O
�@��<,�= = �P! � � 	 ! � @��
� �"!�� � � �D�
��dT�)h�$cbY���C@$�#�CB��c�����D�CB�B�$)B$XQl;>(	��?&�� �����@�A
 ��	�� � ���
	�
�B ���4�!� �*� 	�� ���A��
����
��$��� � � ��� � ����ldT�O�CE��&B��Dh�Bpw E��
�"�&l�u>��HTh�E�� l4= �P!�! j�	 �
� � E � � ��� ���DlTw ?%� ���J(e��) �	�4, ! = �P!�! j�	 � E @ � �
� � � � S �	�	@�A��+�CBD!�$%�&E�l�w,? �%���J(e��) �  �&!R!��/. � = �P! �FE�	 �FE������
� �P!�� w4� ,R� � �D�s�	�&B�B��
�&l�w ?%� ���  �&!R!��2� ��� = �P! E���	 ��� ! �
� ��j � d �0� h�G(!n�CB�� s ��� �L� E��&�&B1l �
�$���%l%w ?Q�/��� � EJ�CB���$)!R$)h�B��M�CB�� dLE�$%!�$��Y���*w ?��&B�h�G(�YBS�Dl1d,h/��� !=��7�&�/�D�&G($��$w,E��
�"�&l �e��� 1 h�E"XSl �P! E ! 	 �
� � ��� � �C)�$%B*B$,#�f@���!�$%B lED � �
4� � � � �
���F�G$/�4��	��'& �
��GH �!� ��� ����E>I�4�!
4	�� �!
4 = dT�O�CE��YB��Dh�B w E��
�"�&l

u>��HTh�E��:l �P! � ! 	 �
� ��� � s �$SL�&B�?S�CG�h�@]�CB��\��l�sN�C?*h�@$�Ql�� �$�D� w ? �%��$O
�@�� � E�= �P! � ! 	 @ @ ! �
� ��� � S �	�	@�A��+�CBD!�$%�&E�lJ� �$�D�ow,? � ��$+
V@�� � E = �P! � ! 	 @ @ ! �
� � ��� S �	�	@�A��+�CBD!�$%�&E�l � �Q� ���5�CB��ps �	�F�CE��*�CE�l8w ? �%���E(���) �  :�&!�!��75�, = �P!�! j�	 ��j������
� � @ � . �/� �#)q$��2� S � �	@*A$�+�CBD!�$%�&E��CB�� y �D�	@�$)!R!��&E�l8w ? �%����(e��) �  �&!R!��^106 = �P!�! ��	�����j @DX �e@��A� ��w ?%� ���� 3787, = �P!�! ��	 @ @ @��
� � !�� . �	�"� )f$��:l S ��	@*A$�+�CBD!�$%�&E��CB��Gy �S� @�$)!�!R�&E�l�w ? �%���E(e��) �  �Y!�!���17= = �P!�!�� 	 � ��� �

! �



� �FE � . �	�"� )f$��]�CB�� � ��� � � $%�
����l�w ?%� ���J(e��) �  :�&!�!�� 1�5 = �P!�!�! 	 � @ !�� �
� ��� � . � �"� )f$��#�CB�� � �;� � � $%�
����l����/�A�+�9� w E��&A�E�$%BD! � !�!�� j�� ! l%� h�B��I,�G#�C! ��!�! j���j����Dl�!�h��CA�AS���CE�$)B�e@��A� ��w ? �%���$S �
� � !�� � � � � � $%�
�����CB�� . �	�"�#)q$�� l �e@��A����w ?%� ��� � , .�6 = �P!�! @�	 ��! @��
� ��j � S �	�	@�A��+�CBD!�$%�&E�l�w,? �%���J(e��) �  �&!R!���5�= = �P! � ! 	 �����FE9�
� � ��� �f�&�F������h s �  ���/�"��$'���CB�� (3�  :$)AQh	�7�8X � l�w ? �%���E(e��) �  �Y!�!���1�6 = �P!�! ��	 ��� � � �
� ��� �  �%s �YS#�%@*G��&BD!�?Q����lE$/�4��	��'& �
�� �� � �A� ������
	�
 	�<� �������
 ��� � �1	�� ���
�'& l dT�O�CE��&B��Dh�B w E��
�"�&l

u>��HTh�E��:l �P! @����
� ��� � � ��y �%$)!KbY@*E�l �e@��A����w ?%� ���%S�� � � = �P! ����	 @�j � �
� � ��� . �	�"� )f$��2��d�h�G(Gs@*B �8su�C!R? ��w,? �%����� � = �P! � � 	 ����! �
� � @ � � � � ���%��?*hf�&B !Q�&E"��l���B*B ��su�C!R? �J��� = �P! �FE�	7Ed�FE9�
� � !�� s �$SL�&E"�	��&E��F�CB�� 1 ��s ��w4�  1�CG\l�� ��su�C!R? ��w ? �%��� � E = �P! E ! 	 � @ �/! �
� �FE � s �$SL�&E"�	��&E��F�CB�� . �	�"� )f$��:l �eB�B ��w ? �%��� ��� � = �P! ����	 �Q�"! �
� ��� � S ���	� � $%!�!&l�$/�4� � � ���������� ��� � � ��	 �� ��� 	 D � �
4� � � � � ���#��$/�4��	��'& $)B��*��� �������� ��& B � ��	 � � ��
�� $:	�� 	��
	 � &
	�	�l  :�
�(�eh�@���?��
�E���.�"��$)h�B(+� = �P! ����	�lTS ���	� � $%!�!#�CB�� (�� �q!Rh�EJ� yT�$���`l�eh�E�!R?�,7�eh/�'�+�CB�� = �P! � � 	
� � !�� S �	�	@�A��+�CBD!�$%�&E�l � ������������ ���� � ���	�4�
�� � � 	� � ��� � ���	��F� �A
�� H � � �$� �
� � � �
�� 
	��#���&lq$%B � ��� �
� � j � y �S� @�$)!�!R�&E"�CB�� � ��w,���%G(�&E�$ l8w ? �%���J(e��) � � � @ = �P!�! ��	 E�� � �
� �Q��� s �S�	h�@$�)$+�CB l;� �$�D� w ? �%��$O
�@�� �K��= �P!�!�� 	 � ���FE9�
� � � � w4�  :���	h�@��"����� lJ� ��w ?%� ��� � � @ = �P!�! ��	  �/!�! �
� � � � w4� ,R� � �D�s�	�&B�B��
�&l�� �$�^�ew,? � ��$+
V@��m� ! = �P! E @�	� , @ @��
� ����� � ��� � � $)�
���F�CB�� . �	�"� )f$��:l �e@��A� �#w,? � ���%S � @�j � . � � = �P!�! @�	 ��! @��

!��



� � � ��� �
� � � ���/� � �
. $'� � � � � �D$)ASh/�%�
. $'� � ��� � �	$O����EJ�CG
. $'� � ��� � ��$%B$��@��+�CE>�Jh�B 0���@�EJ�C!�$%h�B]$��eh/!�!��C$)B��
�B!%�Q� h�BD!REJ�/� !�$%B$����h�G(�FASh�$%BD!"�	�CB��B! �(HTh�E�G($%B$�

��G�h/�)�
� @$�%�
� ���
. $'� � � � � �&B��&EJ���7��!�E�@�� !�@�E��'hCH�b�d �^$+)��&E"���&BD!<�D$O����EJ�CGG� ��$)!�?�� n � =���	��CB���� n � =-!�	

�C!Rh�GG���
. $'� � @�� (�hqh�!R�
�Pbed �D$*)��&E"���YBD!+�^$+����EJ�CGG� ��$)!R?�� n � �CB���� n �Q� h�B�B��
� !R�
�U� h�G�ASh�B��&BD!V�=��C!�h�GG� 	 �
. $'� � ! � � ?��3�D$O����EJ�CGJ� ��$*)f$)B$�<�D$*)��&E"���&B�� �.�e�C!`h�B����%hqh�A
. $'� � E9� � ?��3�D$O����EJ�CGJ� ��$*)f$)B$�<�D$*)��&E"���&B�� �.�e�C!`!/�`h��%hqh�A��
. $'� �8��� � ?�� � ,D�%hqh�AG�D$+����EJ�CGG� � h�BD!�C$)B�$)B$�"$)B����&E�!R$)h�B��<hCH � ,D�)hfh�AG� h�@�BD!R�&E�!��YE�GG�,�CB��(��$*)f$)B$��������h�D$+)��&E"���&B�� �
�(�C!�! �`hL�)hfh�A��&l���$)!R?k!�?�� � h�E�E��
��AQh�B��D$%B��NB��
��!��.� ��,D�)hfh�A �D$*)��&E"���&B�!��D$O��,��EJ�CGJ��� � ?��+� E�hW�"� �D�&B�h�!��.�W!R?*�F$)B����&E�!R$)h�B#hCH��E�%h �&��� � h�E = � a� 	 " h�AS�YEJ�C!�h�E#�
. $'� � ! � � ��!��%���C@Q�Jh�B���!RE�@�� !�$%h�Bg$%B]!R?*� ��$)G(A$�%�@�&�/���MhCH �E�D$O����EJ�CGJ�
. $'� � � j�� � ?��3�D$O����EJ�CGJ� ��$*)f$)B$�<�D$*)��&E"���&B�� �.�e�C!`h�B����%hqh�A
. $'� � ��� � �	$+)��&E"���&BD!1�D$O����EJ�CGJ� HTh�Ee!R?*� � G��&GE!�EJ�CB���G(h �D��
. $'� � � ��� �	$+)��&E"���&BD!1�D$O����EJ�CGJ� HTh�Ee!R?*�F$)B����&E�!R$)h�B#hCH � =�& � � & " 	
. $'� � � ��� u B��C�%hqh�A �D$+)��&E"���&BD! �^$+����EJ�CG HTh�E�!�?��M$%B����YE�!�$)h�B#hCH � =�& � � & " 	
. $'� � ��� � u B��C�%hqh�A �D$+)��&E"���&BD! �^$+����EJ�CG ��?*�YB]h�B��"ASh�$)B�!`$��eh�B'!�?��@!Sh�@�B��*�CE"� �
. $'� � � @�� u B��C�%hqh�A �D$+)��&E"���&BD! �^$+����EJ�CG ��?*�YBB!Sh�!R?\ASh�$%BD!"�`�CE��Fh�B]!�?��@!Sh�@�B����CE"�(�
. $'� � �"! � �f!�CE10H��?#E��&A�E��
���YBD!��C!R$)h�B#hCH���G5@$�)!R$'�%h �&���:h�AQ�&EJ�C!�h�E

! @


