
������� ��� �
	���� 
�������� ������ ������������������ "!#��$%�&���'(�����
) ���*���%+,���-��$.������/����0%1���23'���$%������/���

465 ��1�1� �7� 98-7�:�:�;�<- >=�=�0.?(@

ACB DFEHGJILKCM�N OPIQE#RTS#IQRTE�K DFEHKCUTM�SVIWM�GXN

Y�Z�[*\&]_^J`badce^gfehjik^C^gfecmlnio^pfmqrads�]th�i

uwv�xzy�{�|~}�yt� !H�~�.�~��'��-��� ��2�'(���(� �~�J�~��'���� ��$�� ���P2��~�>�~��$Q���p�������~��'��(�
� ��$�� �T/�'($Q�~�(������� '�������$W'(� ��/����������>� '(� '����X�����6�>� 'e/��~��$%��/����k�~�p�t����/��*�
!H�~�w��� ����������'(� �~��� '���=������-����/��-�~���w'(2��
�~��'��-��� ��� �%�-�(�
�������-'��-�~�
�~�����������������~� �~�����>��$%����� �(��������� �~�m'(2W� �-�
��� '�/&�~��$.��/�����������/������ �������
2��(��/���� '��~���w�6����� ��2�'��*$%����� '����~��/��������������-'T23'(�����%�~��'��-��� ���-'T� �-�������
��� 
��.���-����/��-�~���,� �
/�'��t����� �~����� ��� �-�w��$%� �~'�����/����J�������~����/����J�9
����m�~�(�
����������$W����� �~����$Q'������ �� e�-�(�%�~��'���� ��$F� �
�� 9�&�������¡�����
�-�(�6���������~�����
/�'($Q�~�~������� '��>�������~�~��'(��/&�~���w�����6�~'����e'�¢�����23���k���~'��~���¡�-'J��������/&�£2�'��
�-�~�
/�'�������/��¤���-����/��-�~���¥� �,�-�~�¦�p�~���¥/�'��>2�'���$.����� '��P������/����Q���(���-'.�-�~�
/�'($Q��� ��§�� �¨�P'(2o�-�~�©�~��'��-��� ��2�'(���(� �~�¥�(��'���� ��$ª����$Q����� �~���P$Q'������ ������/&�
���W�t������'��(�~'�����/��&�e'(�����.8-«� L<Q$Q'e�����(�>�-
��6�e��/�'($Q�6'��~�¬'(2��-�(�J$%�*­®'��
�-'t'(� �w2�'��W���-������� �~�w�~��'��-��� �����-���>/��-�~�����¦�¤����� '��~��'��~����$.� ¯������ '���$Q���-�~�
'e���¥����
��,�e�����°���~����� ���m'��±�-�(��23'(���~� �~�X�~��'���� ��$²� ��/�� ���~� �(��+.'��t�-�
³ ����� '�$Q���-�~'����� ���
�'(� �~��� '��������´��� ��'���� �-��$% ����t�C/�'(� '��p��'��~����$%� ¯������ '��
��� ��'���� �-��$%�61µ���-��� �¦¢L'����P¢��J����
���� '������±���p�.��� ��'���� �-��$�2�'��
=��¶«� 
�~��'��-��� �m23'(���~� �~�6�~��'���� ��$%�>1��W� �V�>�������©'���
������
����$Q��� �%������� ���m/��~'(��/����
� �X�>��������/��������©¢�� �-�m�������o��/����-'J�-�~�¥��'(� �~��� '��´/�'($Q�e'��~���p�-������� �>2�'���/����
� �·�-�~���(�~����'($Q'��~�w$%���-��� §��¬!H�~�
��/���� ��
����w��������� �-�%�����w/�'($W���������·2®���

�'�������� ��¢�� �-�¬���e��/�������� ¯����Q�������-���&'(23�&�-�~����������$W���-�~'e���b23'����-��� �H�~��'���� ��$.�
¸ �~����$Q��� ����/�������������� �-�V� ���~��/����-���-�����>'��~�>�����-�~���>����$Q��� �Q���t�V��� ��'���� �-��$
'��~�-�e����23'���$Q���-�~�b��§�� ����� �~����������� �-�¤2�'������������~�������e����/���$%�����w� �~��������/����
2���'($¹�-�~����� �-�������-�~������º��(���-�~����$Q'����� ~¢��w/�'($W�������¦'��(�¬23'(���~� �~�
��������� �-�
¢�� �-�C�~��'��-��� �~�¤¢�� �-�J�t�~'�¢#�X23'(���~� �~�(�

uw»¶¼�¼(½�v�¾�¿p}_y,ÀWÁn|(xzxzÂÄÃ�}�|~yzÂÄÅ(Æ°ÇzÈ�ÉkÉ(ÉHÊz� ;�: ³#Ë ;
Ì ¿pÍ�Î�Åk{�Ï>xt� ���p� ³ '(� '��p� ¸ �~����$%� ¯������ '��� $Q�������~���(��� ������/��� 
�t������'��(�~'�����/��&�e'(������$Q'������� p�~��'��-��� ��2�'(���(� �~�

Ð�Ñ�Ò�ÓÕÔ�Ñ�Ö¦Ò�Ñ�×�Ô�ÓÕØ�Ù�Ø�ÚÜÛ¨Ý_ÑLÞ_ß�ÞpÑ�×�Þ_×�Ñ�Ô�Ñ�Ù�Û¨ÑàÖ�ß�Û9ÛµÝ_Ñ�á
Ø�×�â�ÔµÝ�Ø�ÞWØ�Ù.ãoØ�äQÞ_å_Û¨ß�Û¨ÓæØ�Ù_ß�çeè>Þ�Û¨Óæä�Óæé�ß�ê
Û¨ÓæØ�Ùkë�ì&íPãoî_ì&ïXð�ñ�ñ�òpë�á�ÓÕÔ�çÕßgë�ó�Ø�çæß�Ù�Ö
ô�Ý�ÛµÛ¨Þkõ ö�ö�÷�÷�÷¤ø ÓæäQù�Ô�ÓÕÛjø Ø�×µúgû



=�? ) �-��2��Ü�6ºH���~���~'�
Ü�.���>�¬1µ
Ü��� 5 � ����'�
 ü�ý�þVÿ�þ���þ��¤þ

� �����
	���
������������

��� [wf������"[*s©hg\b^��Cadfeh·^� �a®c�!©^gfec,Z � [*ads"!à[$#��e[*f% *['&ga i�[w^)(es�h�Z�[*adfTa�Z*!©adfecea i�a®c��o^�+
 � ^gs�^, �Z�[�s�a-!¨Z�a. /!10 ��� [wf����2��[�s6hg\V^��Ca®foh·^� *adc�!¬adfT[*^, � (es�h�Z�[*adfTs�^gf%&g[$!�^�(�(esàh43�a65
�J^�Z�[$+678�"[�Z:9©[*[�f<;�=¡^gfec?>�=�=�=,=�@V^�+ Z � h��%& � �Ch�!�Z)(es�h�Z�[*adf�!.^gs�[�^gsàh��efec � �efecesà[*c
^��Ca®feh�^� *adc�!wadfA+®[�f�&�Z � 0<B#^� � (esàh�Z�[�a®f�C-!D!�[/#��e[*f� �[¡hg\W^��Ca®foh�^� *adc�!wco[�Z�[�s1�Cadfe[$!
� hE9 a ZJ\&h�+®c%!.adf�Z�h¡^F�efea-#��e[%Z � s�[�[Ccea.�C[�f�!�adhgfe^�+G!�Z�s1�% �ZH�os�[¬Z � ^�ZJa.!%a ZH!I�Ca®fea-���%�
[*fe[�s1&/7J!¨Z�^�Z�[/0LK%fehE9M+d[*c�&g[Phg\�N�OP!�Z�s1�% �ZH�os�[·hg\Q(es�h�Z�[*adf�!wa-!� �s1�� �a®^�+�Z�hR( � ^gsS�J^T5
 *h�+dh�&/7X^gfecU�J[�cea- *^�+V!1 *ad[*f% *[$!W\&hps�Z � [©\&h�+-+®hE9.adf�&wa-�'(�hgs�Z�^gf�Z¬s�[*^,!�hgf�!S0�W�h�!¨Z¬ces1�%&�!
9¬hgsà]X�*7�^�ZàZ�^� � adf�&wZ � [$�'!�[/+�ie[$!¦Z�h¡^Y(os�h�Z�[*adfL!àh�Z � ^�Z6Z � [�78 �^gf�[*a Z � [�sI!¨Z�^,�ea.+da-Z*[
Z � [6fehps1�C^�+-+[7�\&h�+®co[*c\!¨Z�s1�� �ZH�esà[%hgsQcea-!�sS��(tZWZ � [6\&h�+®coa®f�&D(o^�Z � 9©^47�@�9 � a. � +d[*^gc�!�Z�h
^ � ^ps1�C\]��+^(es�h�Z�[*adf�0 ��� ��!S@>]~fehE9.a®f%&w[�3�^� �Z�N�O_! � ^�("[$!`9.a.+-+ � [$+-(¥Z�h¥ce[/!�a-&gf·cesS��&�!S0
O6[�Z�[�s1�Cadfea®f%&¤Z � [¤\]�of� �Z�a®hgfo^�+®a Z:7Jhg\k^a(esàh�Z�[�a®f2�Ch�+®[/ $��+d[¤\&s�h�� ^,�Jadfeh¦^� *adc�!à[$#��e[�f� *[
s�[$�C^gadf�!¦^U �[*f�Z�sà^�+`(es�h��%+®[/� adfR �h��'(��tZ�^�Z�adhgfe^�+`�eadh�+dh�&/7�@b�Ch�+d[$ /��+d^gsa�oa®h�+dh�&/7�@`�ea®hT5
 � [$�Ca-!¨Z�sc7�@�^gfecU( � 7V!àa. /!10edf!c7V!¨Z�[/��hp\>cea-g�[�s�[�f�Z�a®^,+�[/#
�o^�Z�adhgf�!�a.!h��!�[�c¥Z�h.ce[/!1 *sàa.�"[
Z � [m\&hgs1 �[$!S@�9 � a- � ^�g"[$ �ZJZ � [X\&h�+dceadf�&�0 lnZ�a-!%ie[*si7_ �h��'(�+®a- *^�Z�[�^pfec cea-j' $��+ ZPZ�h
��[k!àh�+ i�[*c%0lBHi�[�f�Z � [�[m3n("[*sàa.�C[�f�Z�^�+Qce[�Z�[�s1�Ca®fo^�Z�adhgf�hg\bZ � [/!�[\ �hgfe\&hgsS�J^�Z�adhgf�!wa-!
hg\æZ�[�f cea-j' $��+ Z�^gfec�Z�a-�C[R *hpf�!1���Cadf�&�0�lnZTa-!U *h,�o�ChgfJ(es�^� �Z�a- *[CZ�hp�%!�[X�Ch(ce[$+-!
Z � ^�ZD!�a-�o(%+®ad\q7�Z � [D!�[*^ps1 � !1(e^, *[Chg\G(�h,!1!�a-��+d[D *hgfo\&hgs1�C^�Z�a®hgf%0 ��� [C^ga-� a.!�Z�h\refec
^A *hgfe\&hps1�C^�Z�adhgf�@s9 � a- � a.!k /+®h,!�[PZ�h�Z � [Ts�[�^�+©hpfe[�^gfec�Z � [*f£Z�hA!1("[$ *ad\q7¶a Zt��!c5
a®f�&?!i7V!�Z�[$� hg\�cea.g"[*sà[*f�Z�ad^�+¦[$#��e^�Z�a®hpf�!10¶Yeh,@¬^�!o $+dh�!�[�s,a-!.Z � [u �hgfe\&hgsS�C^�Z�adhgf�@�^�!
+®[/!1!� *h,�o(%+®[m3�a.!�Z � [v!c7V!¨Z�[/� hg\rcea-g�[�s�[�f�Z�a®^,+H[$#��e^�Z�a®hpf�!10 ��� ��!bZ � [" *h��'(��tZ�^�Z�adhgfe^,+
Z�a-�J[Jce[/ *s�[�^�!�[/!10 ��� [/!�[)�Jh(ce[/+.!�Z�si7TZ�hu&p[*fe[�s�^�+-+[7 sà[$we[/ �Z·cea.g"[*sà[*f�ZU&�+®h,�e^�+G � ^gsc5
^� �Z�[*s�a-!¨Z�a. /!Chg\�(es�h�Z�[*adf8!¨Z�sS�� �Z*�es�[/!10°l-f�Z � [ � 7�cesàh�( � h,�ea. m54("h�+d^gsYxiyazh{D�Ch(ce[$+�|[>�}
Z � [2(es�a-�C^gsi7£^��Ca®fehP^� *adc~!�[/#
�o[*f� �[Jhp\V^k(es�h�Z�[*adf8x�9 � a. �  �^gf~��[¥s�[/(es�[/!�[*f�Z�[*c�^�!
^p!¨Z�s�adf�&£hji�[�s·^mZ:9©[*f�Z:7�54+d[�ZàZ�[�s�^�+.( � ^��"[�ZH{,a.!,^���!�Z�s�^, �Z�[�c±Z�h±^<!�[/#��e[*f� �[Thg\ � 7�5
ces�h�( � h��ea- Dxcy"{�^pfeck("h�+®^psvxczh{�s�[$!àa®c%�e[$!�Z � ^�Z©a.!Qsà[$(esà[$!à[*f�Z�[�cm^,!�^�!�Z�s�adf�&whjie[*sLZ � [
+®[�Z�Z�[�s1!�y ^gfockzn0"lnZ¬co[$!1 �s�a-��[/!LZ � ["(esàh�Z�[�a®f�!��e^�!à[*c�hgf%Z � [�\&^� �Z¤Z � ^�Z � 7�ces�h,( � h��ea- 
^��Ca®fehm^� �a®c�!WZ�[�fecmZ�hu�"[o+®[/!1!
[m3V(�h�!à[*c¡Z�h�Z � [J^�#��e[*h,��!�!àh�+�ie[*f�Z
Z � ^gf�Z � [o("h�+®^ps
hgfe[$!S@¤Z � �%!,sà[$!1�%+�Z�a®f�&±a®fTZ � [X\&hgsS�C^�Z�adhgf�hg\©^ � 7�ces�h�( � h��ea- u �hgs�[madf�Z � [F!1(e^�Z�a®^,+
!¨Z�sS�� �Z*�es�[/0Pl-f·Z � [D�Jh(ce[/+.@�Z � [�^��Cadfeh¡^� *adc~!�[/#
�o[*f� �[Pa-!¬^���!�Z�s�^, �Z�[�c¡Z�h�^\�eadfe^gsi7
!�[$#��e[�f� *[Jhg\h�Chgfeh��C[*sS!QZ � ^�ZJ^ps�[w[�a�Z � [*s � 7�ces�h�( � h��ea- ,hpsv(�h,+®^gsS0 ��� ['!�Z�s1�% �ZH�os�[
a.!�^U � ^gadfU9 � h�!à[��Chgfeh��C[�s1!©^ps�[
hpfJZ � [¦i�[�s¨Z�a. �[$!6hg\V^%Z � sà[*[
coa.�C[*f%!�adhgfe^�+� $���ea- 
+®^�ZàZ�a- *[/0 ��� [%\&s�[*[6[�fe[*sS&/7Thp\�^D �hgfe\&hgsS�C^�Z�adhgf¡a.!Wco[$refe[�cX^,!LZ � [6fo[$&g^�Z�a�ie[%f
�%���"[*s
hg\#fehgf�5E *hgf�!à[$ /�tZ�a i�[ � 7�ces�h�( � h��ea- �5 � 7�cesàh�( � h,�ea. o *hpf�Z�^� �Z*!10)d� *hgf�Z�^� �ZJa-!6ce[$rofe[*c
^�!¦Z:9©hTfehgf�5E *hgf%!�[$ /�tZ�a i�[\�Chgfoh��C[*s1!�adfXZ � [k � ^gadf´h
 $ $�%(H7�adf�&T^gc���^, *[*f�ZF!àa�Z�[$!wadf
Z � [�+d^�ZàZ�a- *[$0�l-f~!S(ea Z�[�hg\Va ZH!¬^,(�(e^gsà[*f�Z'!�a-�'(�+da. �a�Z:7�@hrofeceadf�&�h�(tZ�a.�C^�+�!¨Z�sS�� �Z*�es�[/!6hg\
Z � [Iy"zJ�Jh(ce[/+�hgf¡^o /���ea- 2+d^�ZàZ�a- *[%a.!�^o�"z�54 �h��'(�+d[�Z�[M(esàh���+d[$��|6;�}-0
d©f�ZA�Wh�+dhgf*7��I(tZ�a-�Ca.Z�^�Z�adhgf�xcd����M{Xa.!X^J("h�(���+d^�Z�a®hgf�54�e^�!à[*c�!�Z�h
 � ^�!�Z�a- <!�[�^gs1 �
�J[�Z � h(c°\&hgsk!àh�+ i>adf�&�^R9.adce[�s�^gf�&p[�hg\I *h��2�eadfe^�Z�hps�ad^�+©h�(�Z�a-�Ja-Z*^�Z�adhgf�(es�h��%+®[/�o!S0



��'(��� 465 ��1�1±8-7�:�:�;�< =��° 9��'��-��� � ) �-����/��-�~���% ������~��/���� '�� = Ë

d���� a-!I�e^�!à[*c�hpf�Z � [o *hgf� �[$(tZ,hg\�a®focea®sà[$ �Zk �h��'���efea- *^�Z�adhgfp�"[�Z:9©[*[�f<�C[$���"[*sS!
hp\�^R("h�(��%+®^�Z�a®hpfmZ � s�h���& � adf�Z�[*sà^� �Z�a®hgfY9.a�Z � Z � [,[�f�i�ads�hgf%�J[�f�ZH0?d©f�ZH!¥a®fecoa®sà[$ �Z*+[7
 �h��'���efoa. �^�Z�[�9.a�Z � [*^� � h�Z � [*s��*7�ce[/(�h�!àa�Z�a®f%&)( � [*s�h,�Jhpfe[QZ�s�^pa.+-!Whgf
Z � [M&ps�h��efoc
^pfecCZ � [*sà[$�*7�adf�w��e[�f� *adf�&.Z � [%ce[$ �a.!àa®hpfX(es�h
 *[/!1!à[$!¦hg\�h�Z � [*sW^pf�Z*!10¦`9s�h�� Z � [I *h,��5
(%�tZ�^�Z�a®hpfe^�+�("hgadf�Z6hg\9i�ad[�9M@�d�����a.!W^gf¡a Z�[�s�^�Z�a�ie[M �hgf�!�Z�s1�% �Z�adhgfY!�[�^gs1 � �C[�Z � hkc¡adf
9 � a. � ^\("h�(���+d^�Z�adhgfThg\�!àa.�'(�+d[�^�&g[�f�ZH!ox¨^pf�Z*!1{¬sà[$("[*^�Z�[*c�+678 �hgf�!¨Z�s1�� �ZH!� �^gfeceadce^�Z�[
!àh�+-�tZ�adhgf�!WZ�h¡^Y&ga�ie[*fL(es�h��%+®[/�o0 ��� a-!2 �hgf�!�Z�s1�% �Z�adhgfL(es�h
 *[/!1!.a.!I(esàh��e^��ea-+da.!�Z�a- *^�+-+[7
&,�ea®co[*c��H7 � [$�esàa.!�Z�a- ¡a®fe\&hps1�C^�Z�adhgf�hgf�Z � [\&ga�ie[*f�(es�h,��+®[/� adf�!¨Z�^gf� *[/!C^�!"9¬[/+.+�^�!
�*7�^'! � ^gs�[�cu�C[$�Chgsc7? *hgf�Z�^ga®foa®f�&J[�3V("[*sàa®[�f� *[2&g^�Z � [*s�[�cR�*7·Z � [%^gf�ZH!�a®fY(esà[�i�a®h,��!
a Z�[�s�^�Z�a®hpf�!10
��� a.!�9©hgsà]ma-!©^pf�a®f�ie[$!¨Z�a.&p^�Z�adhgfThg\�Z � [�yaz��Jh(ce[/+Ladf�^.Z � s�[�[wcea-�C[*f�!àa®hgfo^�+� /���ea- 
+d^�ZàZ�a- *[M��!�adf�&P^pfRd����F^�!¦^.Z�hkh�+(Z�hUrofecJZ � [¥h,(tZ�a-�C^�+` *hgfe\&hps1�C^�Z�adhgfm\&hgs�^U&ga i�[�f
!à[$#��e[�f� *[/0 ��� [W^� � ad[�i�[�c,sà[$!S��+�Z*!#^gs�[Q[�ik^�+.�o^�Z�[�c�^gfecD *h,�o(o^gs�[�c�9.a Z � h�Z � [*s��J[�Z�^/5
� [$�esàa.!�Z�a- e�C[�Z � h(c�!���!àa®f�&o�T=�!�[$#��e[�f� *[/!�hp\�>,���Jhpfeh��C[*sS!V\&s�h��°Z � [Q+®a Z�[�s�^�Z*�es�[W^gfoc
9.a Z � s�[�^�+�(esàh�Z�[�a®f�!�9.a Z � ](foh49.fm\&h�+dceadf�&�0
��� [a(e^,(�[�s¤a-!#hgs1&p^gfea-Z*[*c,^�!#\&h�+-+®hE9M!1��Z � [�(esàh���+d[$�Fa-!¤co[$!1 �s�a-��[�c·adf)!à[$ �Z�a®hpfU;�0 ��� [
d���� ^,+.&ghps�a Z � � a-!¥[m3V(�+®^pa®fe[�c£adfp!�[/ �Z�a®hgfLN�0�l-fL!�[$ �Z�adhgfp>CZ � [J^� � ad[�ie[*c£sà[$!S��+�Z*!
^ps�[%cea-!1 $�%!1!�[�c�0 ��� [M(o^�(�[�s�[*fec�!�9.a Z � ^o!S���'�C^gsi7�hg\�Z � [M �hgf� /+.��!àa®hpf�!10

� �<�����?	����
�`�S���v�h��
��S��� �L	��h¡����b¢

BGg"hgs¨Z*!�Z�hR!àh�+�ie[¥Z � [)(esàh�Z�[�a®f�\&h�+®coa®f�&u(es�h,��+®[/� � ^ji�[.Z�s�^gcoa�Z�a®hgfo^�+.+67��"[*[*f�s�h(h�Z�[�c
adfwZ:9¬h'!S � hkh,+.!Whg\eZ � h���& � Z*0��.fo[6a.!��e^,!�[*c¡hgfwZ � [v(esàa®f� �a.(%+®[/!�hg\`( � 7V!�a- $!S�#Z � ^�Z%a-!1@
Z � [.Z � [*sS�Chkc�7�fe^,�Ja- � 7V(�h�Z � [$!àa.!S@�^� $ �hgs�ceadf�&,Z�h)9 � a- � Z � [,fe^�Z�a i�[U!¨Z�sS�� �Z*�es�[Phg\
Z � [�(esàh�Z�[�a®fF *hps�s�[/!1("hgfec�!bZ�h6Z � [�&�+dh��e^�+V�Ca®fea-���%� hg\�a�Z*!W\&s�[*[6[�fe[*sS&/7�0 ��� [%h�Z � [*s
!S � h(h�+9hg\(Z � h���& � Z�a-!��e^,!�[*c,hgf6Z � [e(es�adf� �a.(�+d[$!�hg\"[�i�h,+.�tZ�a®hpf�0 ��� �%!��C[�Z � h(c�! � ^�ie[
�"[*[�f¡ce[�ie[$+dh�(�[�cCZ�hD�C^�(wZ � [�!à[$#��e[*f% *[.hg\rhgfe[v(esàh�Z�[�a®fLx Z�^gsS&g[�Z*{LZ�h©Z � [�!¨Z�s1�� �ZH�esà[
hp\V^gfeh�Z � [*sv(os�h�Z�[*adf�x�Z�[/�'(�+®^�Z�[${S@�Z�hU�Jh(ce[/+"Z � [whji�[*sà^�+-+b\&h�+dc�hg\HZ � [¦Z�^gsS&g[�Z��e^�!�[�c
hpf©Z � ^�ZWhg\pZ � [�Z�[$�'(�+d^�Z�[W^gfec©Z�h6adfe\&[�s � hE9�Z � [LZ�^gs1&g[�Z�!¨Z�s1�� �ZH�esà[�9.a.+-+��"[s � ^gf%&g[*c�@
sà[$+d^�Z�[�cCZ�h¬Z � [QZ�[/�'(�+®^�Z�[$@r^�!�^Cs�[/!1��+ Z
hg\�!S����!�Z�a ZH�tZ�a®hgf%!�|-�/}-0
da $ �hgs�ceadf�&�+67A�C[�Z � h(c�!6\&hgsa(es�h�Z�[*adf�54!�Z�sS�� �Z*�es�[D(esà[*cea- �Z�a®hpf � ^�!v�"[*[*fTcoa�i�adce[*c�a®f�Z�h
Z:9©hp /+®^,!1!�[/!1�£co[Xfehjieh<�Chkce[/+.+dadf�&�^gfocl �h��'(e^gs�^�Z�a i�[R�Ch(ce[$+-+da®f�&,0 ��� [mce[Xfoh�ieh
^,(�(es�hp^� � [$!h *^pf)�"[�\]�es¨Z � [*sG!1�%��cea i�a®co[*c�@~Z � h�!à[��e^�!�[�cP[m3n /+.�%!�a i�[$+67�hgf%Z � [�( � 7V!�a- $!
hp\pZ � [Qadf�Z�[�s�^� �Z�adhgf�!n9.a Z � adf¬Z � [s("h�+67V(�[/(tZ�adce[� � ^gadfC^gfecD�"[�Z:9©[*[�f6Z � [�("h�+[7V("[$(tZ�a®co[
^pfecp!àh�+�ie[*f�ZH@Q��!�adf�& � [$�esàa.!�Z�a- U�C[�Z � hkc%!k|6£�@��T=�}.@¤^gfec±]~fehE9M+®[�c�&g[�5E�e^�!à[*cA�C[�Z � hkc%!
Z � ^�Ze�tZ�a.+da-Z*[�!¨Z�^�Z�a-!¨Z�a. �^�+�("h�Z�[�f�Z�a®^,+��e^�!à[*cJhgf¬Z � [W^gfo^�+[7V!àa.!#hg\"s�[/ $�esàs�[*f�Za(e^�ZàZ�[�s�f�!#adf
]~fehE9.fk(os�h�Z�[*adfU!¨Z�s1�� �ZH�esà[$!�^gfecU!à[$#��e[�f� *[/!10 ��� [a �h��'(e^gsà^�Z�a i�[a�Jh(ce[/+.+da®f%&��Chkco[$+-!
!�Z�sS�� �Z*�es�[u�H7_ �h�(*7>adf�&XZ � [R �hkhps�ceadfe^�Z�[$!Jhg\�Z � [CZ�[$�'(�+d^�Z�[/!Padf±Z � [m^�+da.&pfe[*cl *hgsà[
sà[$&gadhgf�!S0 ��� [Qio^ps�ad^���+d[.sà[$&gadhgf�!�^gsà[��Chkce[/+.+d[*cY�*7�Z�^g]~adf�&C\&s�^�&,�J[�f�ZH!�9.a�Z � !àa.�Ca-+®^ps



=�@ ) �-��2��Ü�6ºH���~���~'�
Ü�.���>�¬1µ
Ü��� 5 � ����'�
 ü�ý�þVÿ�þ���þ��¤þ

!�[$#��e[�f� *[/!©\&sàh�� ^Cce^�Z�^��e^�!à[U|-�/}-0
��� [v(esàh� �[$!1!à[$!�adf�ieh�+ i�[*cmadf�\&h�+®coa®f�&
hg\�(es�h�Z�[*adf�!W^gsà[¤ie[*si7X *h��'(�+d[�3�^gfec�hgf%+[7R(e^gsc5
Z�ad^�+.+67A�ofece[*sS!¨Z�hkh(c�@>Z � ��!QZ � [D!�a-�'(�+®a-re[�cL�Ch(ce[$+-!I+®ad]p['O6a-+.+-C.!�yaz¤�Ch(ce[$+ � ^�ie['��[m5
 *h��C[�hpfe[�hg\�Z � [X�C^���hgs6Z�h(h�+-!P\&hgs)!¨Z*�ec�7�a®f%&A(es�h�Z�[*adf�!t|6>�}-0 ��� [Ry"z �Jh(ce[/+�a-!
�e^�!�[�c¹hgf�Z � [Th,��!�[�s¨ik^�Z�adhgf�Z � ^�Z � 7�ces�h,( � h��ea- �a®f�Z�[*s1 �hgfefe[/ �Z�a®hgfªa-!
Z � [Tcesàa�i�adf�&
\&hgs1 �[w\&hgs"(os�h�Z�[*adfT\&h�+®coa®f�&�^pfecPZ � [ � 7�cesàh�( � h,�ea. �a�Z:7 hp\V^��Ca®feh�^, *adc�!6a.!¤Z � [��C^gadf
\&hgs1 �[w\&hgs¬ce[�i�[/+®h�(%�J[�f�ZPhp\¤fo^�Z�a i�[D �hgfe\&hgsS�J^�Z�adhgfThg\G!1�C^�+-+�&�+dh����%+®^gs"(es�h�Z�[*adf�!10Jl-f
Z � ['y"z��Ch(ce[$+-@�Z � ['(esàa.�C^gsc7 ^��Ca®fehm^� �a®c?!�[/#
�o[*f� �[·hg\�^Y(esàh�Z�[�a®f�a.!.^���!�Z�sà^� �Z�[*c
Z�h¡^u!à[$#��e[�f� *[,hg\ � 7�ces�h,( � h��ea- Rxiy"{%^gfocL("h�+d^gsoxizG{%s�[/!�adc��e[$!S@Q^��Cadfeh¡^� *adcp �h��v5
(�hgfo[*f�ZH!S0 ��� [U(esàh�Z�[�a®fL *hgfo\&hgs1�C^�Z�a®hgf%!¥hg\�Z � a-!2!à[$#��e[�f� *[�^gsà[Cs�[$!�Z�sàa. �Z�[*c�Z�hu!à[$+d\q5
^�iehgadcea®f%&U(e^�Z � !¦hgfuNJcea-�C[*f�!àa®hgfo^�+`!�[$#��e[�f� *[�+®^�ZàZ�a- *[/0"�%fe[.hg\"Z � [I�Jh,!¨Z� *h��'�Chgf
^�(�(esàhg^� � [/!�Z�hu(es�h�Z�[*adf<!¨Z�s1�� �ZH�esà[U(esà[*cea- �Z�a®hpf´a.!2�e^�!�[�c´hgfmZ � [.Z � [*sS�Chkc�7�fe^,�Ja- 
� 7V("h�Z � [$!�a-!Q9 � a- � !�Z�^�Z�[$!�Z � ^�Z¬Z � [wfe^�Z�a i�[�!�Z�^�Z�[whg\HZ � [�(es�h�Z�[*adfTa.!¤Z � [whpfe[a9.a Z �
+®hE9©[$!¨Z�¥¥a-����!�\&s�[�[¥[�fe[*sS&/7�0%l-f,Z � [2yaz��Jh(ce[/+.@�Z � [.[*fo[*s1&T7£hg\L^U �hgfe\&hgsS�J^�Z�adhgf�a-!
ce[$refo[*cP^,!�^%f������"[*s�hg\(Z�h�("h�+®h,&ga. �^�+� �hgf�Z�^� �ZH!h��[�Z:9¬[�[*f � 7�ces�h,( � h��ea- ©^,�Jadfeh.^� *adc
Z � ^�Z
^gsà[¥feh�Zwfe[�a.& � �"hgsS!©adfJZ � [�&ga i�[�fX!�[/#
�o[*f� �[$0�W�hgs�[M!1("[$ �a.r� �^�+-+[7�^U �hgfe\&hgsS�J^T5
Z�adhgfU¦�9.a Z � [�3�^� �ZH+67o§L!S�� � yG54y� *hpf�Z�^� �Z*! � ^�!#\&s�[*[¦[*fo[*s1&T7u¨kx©¦ª{�«J§2¬�x©­)�/{10 ��� [
N�O�y"z�(esàh�Z�[�a®f�\&h�+dceadf�&D(esàh���+d[$�  *^gf\�"[©\&hgsS�C^�+.+67�ce[$refo[*c¡^�!Q\&h�+-+dh49M!S0�¥¥a i�[�f¡^gf
^��Ca®feh
^� *adck!�[/#��e[*f� �[M®a«�®�¯1®4°b±*±*±/®T²�@nrofec·^gf·[�fe[*sS&/7R�Jadfea-�Ca.Z�a®f�&' �hgfe\&hgsS�J^�Z�adhgf
hg\�®H@La-0d[$0Mrefect¦�³"´�µUxi®¶{a!1�� � Z � ^�Z�¨"³e«·¨Ux©¦�³T{s«¸�Ca®f�¹�ºª»`¼ ³1½ ¨Ux©¦ª{1@�9 � [*sà[DµUxi®H{a.!�Z � [�!�[�Z
hp\L^�+-+(ik^�+dadcY �hgfe\&hgsS�C^�Z�adhgf�!�\&hgss!S0�lnZ�9¬^�!�(esàhji�[*c�Z � ^�ZWZ � a-!�(esàh���+d[$� a-!
�"z�5 � ^ps�cL|[;,}.0
d f������"[*s%hg\�9¬[/+.+65�]~fehE9.f � [$�os�a-!¨Z�a- Jh�(tZ�a-�Ca.Z�^�Z�adhgft�C[�Z � hkc%! � ^ji�['��[�[*f�^�(�(�+dad[*c
Z�hJZ � [kN�O¾(es�h�Z�[*adf£\&h�+dceadf�&X(esàh���+d[$� a®f� /+.�ocea®f%&~B�ieh�+-�tZ�adhgfe^gsc7¿da+.&phgs�a Z � � xcBhda{
|[£�}-@�W�hgf�Z�[2�W^gsS+®hRxiWR��{�^�+-&ghgsàa�Z � ��|-�/=�}H^pfecRd�f�Z2�Wh�+dhgf*7?�I(tZ�a-�Ca.Z�^�Z�adhgf<xid����I{
^�+.&phgs�a Z � � |[À�}-0¤d�f [�^gs1+67ª^�(�(�+da- *^�Z�a®hgf�hg\"BGdFZ�h?(es�h�Z�[*adfJ!�Z�sS�� �Z*�es�[Y(es�[�cea- �Z�adhgf
9¬^�!Y(esà[$!�[�f�Z�[*c¤�H7¸Á�f�&g[�sX^gfoc_W�h,��+�Z¿|-�/;�}-0 ��� [*adsuBGd a®f� �hgs1("hgsà^�Z�[/!Y � ^gs�^� m5
Z�[*sàa.!�Z�a- $!Chg\eW�hgf�Z�[\�W^ps1+dh?�C[�Z � h(c�!10J���es�sà[*f�ZH+67ª^��Chgf�&·Z � [\��[/!¨Zm]~fehE9.f ^�+-&gh/5
s�a Z � �'!�\&hgs©Z � [\y"z�(es�h�Z�[*adf�\&h,+®ceadf�&t(esàh���+d[$� a-!¬Z � [\z#sS�efe[*c�54B#fes�a- � [�cJÂ¦h�!�[�f�5
��+.�%�ÃW�[�Z � h(cLxizGBGÂaWR{I|[�,}.0�da�Jhpf�&©Z � [/!�[��C[�Z � h(c�!W^gs�[¤Z � [vyG7�ces�h�( � h��ea- �Ä�a.(�5
(�[�sIxiyaÄ�{s�C[�Z � hkcL|6Å�}H^gfec
Z � [��Whgf�!�Z�sà^ga®f�ZS54�e^�!à[*cYyh7�cesàh�( � h��oa. I�Whgsà[��Whgf�!¨Z�s1�� m5
Z�adhgfpW�[�Z � h(cÆxc��y"����WX{k|.�TN�}.0 ��� [U�Whgsà[�5jcea®sà[$ �Z\ � ^gadf<¥.s�hE9WZ � �C[�Z � hkcÆxi��¥M{
|[N�}��ea®^,!�[$!I �hgf�!¨Z�s1�� �Z�adhgf�Z�hE9¬^ps�c�!Irefecoa®f�&m^\&gh(hkc � 7�cesàh�( � h��oa. o *hgsà[D�*78��!�adf�&m^
!1("[$ *a-r� �^�+.+67�ce[/!�a-&gfe[*c � [$�esàa.!�Z�a- ¥\]�of� �Z�a®hgf%0

Ç È�ÉlÊ Èf�S�h�h	��S�
��¢ Ëª�h	Æ�L	��h���`�����v����
������ �?	��h¡��S�`¢

Â�[�^�+o^gf�Z*!V\&hgs�^�&pa®f�&©\&hgsb\&h(hkcD+d^E7�cehE9.f'#��e^gf�Z�a Z�ad[$!#hg\^( � [�s�h��Chgfo[Mxi � [/�Ja- *^,+� $�e[/!1{
�J^ps�]~a®f%&�Z � [~(e^�Z � Z � ^�Z·Z � [�7¶\&h,+.+dhE9M0Ãd�f°a.!àh�+®^�Z�[*c¹^gf�Zt�Chji�[/!¡[$!1!à[*f�Z�ad^�+-+[7 ^�Z



��'(��� 465 ��1�1±8-7�:�:�;�< =��° 9��'��-��� � ) �-����/��-�~���% ������~��/���� '�� =HÌ

sà^gfeceh,�Í����ZJ^gfT^gf�ZC[*f% *h��ef�Z�[*s�adf�&m^\(es�[�i�a®h��%!1+678+®^pa®c~( � [*s�h,�Jhpfe[v9.a.+-+bce[�Z�[$ �ZJa�Z
^pfec�ce[/ *adce[©Z�h,\&h�+.+dhE9�a�Za9.a�Z �X� a-& � (es�h,�e^��ea-+®a Z:7�^gfec,Z � [*sà[*\&hgsà[
s�[�a®fo\&hgs1 �[wa�Za9.a�Z �
^�\]�tZH�esà[X#��e^gf�Z�a Z:7 hg\�( � [*sàh��Chgfe[$0 ��� [Ts�[$("[�Z�a�Z�a®hpf°hg\�Z � [�^���hjie[~�J[/ � ^gfea-!1�
sà[$(esà[$!à[*f�ZH!VZ � [6^,�tZ�h/5E *^�Z�^�+67(Z�a. "��[ � ^ji>adhgsWhg\rsà[*^�+H^pf�ZM �h�+dhgf*7U9 � [�s�[QZ � [��Chgsà[�Z � [
^pf�Z*!�\&h�+.+dhE9F^¬Z�sà^ga-+.@oZ � [I�Jhps�[%^�Z�Z�s�^� �Z�a i�[QZ � ^�ZWZ�sà^ga.+��"[$ �h��C[$!S0
��� [hd���� ^�+.&phgs�a Z � �f��!à[$!�^e �h�+dhgf*7�hg\(^gs¨Z�a.r% *ad^�+g^gf�ZH!eZ � ^�Zh�"[ � ^ji�[#^�!� �h/5�h,(�[�s�^�Z�a�ie[
^,&g[*f�ZH!�adf¥^e�C^�Z � [/�C^�Z�a- *^�+�!S(e^� *[�9 � [�s�[�Z � [�7J^ps�[#^�+-+®hE9©[*c�Z�he!à[*^gsS � ^gfec.s�[�a®fo\&hgs1 �[
(o^�Z � 9©^E7n!?xc!�h�+-�tZ�a®hgf%!1{·adf°hgs�co[*s¥Z�h<refec�Z � [�h�(tZ�a.�C^�+¦hgfe[/!10 ��� [X(os�h���+d[$� a-!
sà[$(esà[$!à[*f�Z�[�c)�*7P^"&gsà^�( � ^gfoc�Z � [�^gf�ZH!�9©^�+d]
hgf¦Z � [�&gs�^�( � Z�hv �hgf�!�Z�s1�% �Z�!àh�+.��Z�adhgf�!10
d�\æZ�[�s¦adfea Z�ad^�+da.Z�^�Z�adhgfmhg\9Z � [M( � [*sàh��Chgfe[QZ�sà^ga-+.!S@�^pf�Z*!� *hgf�!�Z�sS�� �Z
\&[*^�!àa.�%+®[M!�h�+-�tZ�a®hgf%!
^pfecCZ � [M( � [*sàh��Chgfe[WZ�sà^ga.+-!�^gs�[M��("ce^�Z�[*c�0ed�Zw[�^� � !�Z�[/(JZ � [.^pf�Z*!a �h��'(��tZ�[¥^o!�[�Z
hp\�\&[�^�!�a-��+d[u�Chji�[/!P^gfec�!�[/+®[/ �ZJZ � [Y�"[$!¨ZXhgfo[px�^� $ �hgs�coa®f�&�Z�h?!�h,�J[Y(esàh��e^��ea-+da.!�Z�a- 
sS��+d[$!1{�Z�h\ *^gsàsi7£h��tZ¬Z � [ws�[/!¨ZJhg\HZ � [�Z�h,�es10 ��� [©Z�s�^gf�!àa�Z�a®hpf?(os�h��e^,�ea.+da Z:7´a-!��e^�!�[�c
hpf�Z � [ � [/�es�a-!¨Z�a. �adfe\&hgsS�C^�Z�adhgf ^pfecJ( � [*s�h,�Jhpfe[JZ�s�^ga-+�+®[�i�[$+�hg\¤Z � [R�Chji�[/0 ��� [
� a.& � [*sQZ � [¬ik^�+-�e[�hg\�Z � ['( � [*s�h,�Jhpfe[C^gfec�Z � [ � [/�es�a-!¨Z�a. Jadfe\&hgs1�C^�Z�a®hpf�@HZ � ['�Chgs�[
(os�h�rtZ�^���+d[·a-!©Z�h~!�[/+®[/ �Z�Z � a.!D�Chji�[¡^gfoc´s�[$!S���C[
Z � [\!à[*^gsS � 0 l-fTZ � [k�"[$&gadfefeadf�&�@
Z � [Ja®fea Z�ad^�+h( � [�s�h��Chgfe[)+®[�i�[/+�a-!�!à[�Z.Z�h�^u!1�C^�+-+G(�h�!àa�Z�a�ie[k *hpf�!¨Z�^gf�Z
ik^�+-�e[MÎ/Ï·^gfoc
Z � [*f�^gf�ZH!M��(�co^�Z�[6Z � a-!¦ik^�+-�e[J^g\æZ�[�s2 �h��'(�+d[�Z�adf�&,Z � [o *hgf�!�Z�sS�� �Z�a®hgfp!¨Z�^,&g[$0~d����
^,+.&ghps�a Z � �'!C^gceh�(�Zmcea.g"[*sà[*f�ZR *s�a Z�[�s�ad^¡Z�hL�%(�ce^�Z�[wZ � [F( � [*s�h,�Jhpfe[u+d[�ie[$+-0 l-f h��es
a-�'(�+d[$�C[*f�Z�^�Z�adhgfFd©f�Z��Wh�+dhgf*7�Y�7V!¨Z�[/�Ðxcd��WY�{Q^�(�(os�hg^� � a-!Q�%!�[*c?|6Ñ�}-0Wl-fkd��WY
Z � [
( � [*sàh��Chgfe[���("ce^�Z�a®f�&D �hgf�!àa.!�ZH!�hg\eZ:9¬h'!�Z�^�&g[/!1��+dh� �^�+n�%(�ce^�Z�[¬^gfocY&,+®h��o^�+V�%(�ce^�Z�[$0
Ò � a.+d[P^gf�Z*!����ea-+dcXZ � [�a®s2!�h�+-�tZ�a®hgf%!1@Q^�Z.Z � [)!à^��C[.Z�a-�C[.Z � [�7l+dh� �^�+.+67l��("ce^�Z�[6Z � [
( � [*sàh��Chgfe[F+®[�i�[/+¦hp\#Z � [wi>a-!�a Z�[�cJ(e^�Z � !'�*7¹^�(�(%+[7�adf�&¡Z � [F+®h
 *^,+s��("ce^�Z�[¡sS��+®[¡^�!
\&h,+.+dhE9M!1�

Î*Ó�Ô�Õ x1��­LÖ^{iÎ*ÓqÔ�×LÖ�Î/Ï xiN,0Ø�/{
Ò � [*s�[MÎ*ÓqÔCa-!.^gf�^��Ch��of�ZPhg\rZ � [)( � [*sàh��Chgfe[,hgf¡Z � [P^ps1 RxÚÙ4Û�Ü�{%hg\�Z � [oN�O¾ /���"[
+d^�ZàZ�a- *[$@�Ö¡a.!Q^�(�[�s1!�a-!¨Z�[*f� �[%hg\oZ � [¤Z�s�^pa.+�^gfec¥Z � [�Z�[�s1�Ýx1�`­RÖ^{s *^pfk��[©a®f�Z�[�s1(esà[�Z�[*c
^,!�Z�sà^ga.+k[�ik^�("hgs�^�Z�adhgf�0 ��� [W^ga.� hg\gZ � [s+®h
 *^,+%��("ce^�Z�[Qs1��+d[Wa-!�Z�h��C^g]t[���[�Z�Z�[�s���!à[Whg\
Z � [G( � [�s�h��Chgfe[¤adfe\&hgs1�C^�Z�a®hpf2�*7Cc�7�fe^,�Ja- *^,+.+67) � ^gf�&gadf�&VZ � [¤ce[/!�ads�^��ea-+da�Z:7Jhg\k[*c�&p[$!10
Áa!�adf�&¬Z � a-!Ws1�%+®[/@H^gf�ZH!�9.a-+.+n!�[*^ps1 � a®f¡^"9.adce[6fe[�a.& � �"hgs � hkh(c�hg\eZ � [��"[$!�ZI(esà[�i�a®h,��!
!àh�+-�tZ�adhgf�0td"!¥a.!2! � hE9.f£adfXZ � [P\&hgsS����+d^�@rZ � [o( � [�s�h��Chgfe[U+®[�i�[$+�hgfmZ � [U(o^�Z � !.a-!
� a.& � +[7Xs�[/+®^�Z�[*c%Z�hWZ � [Vik^�+-�e[©hg\�[�ik^�("hgs�^�Z�adhgf)(o^gs�^��C[�Z�[*s`Ö^0 ��� [e( � [�s�h��Chgfe[a+®[�i�[/+
9.a-+-+��"[�s�[�c��� *[�c·^gfec6Z � a.!�9.a.+-+9s�[�c��� *[VZ � [a � ^pf� *[#Z � ^�Z#Z � [�h�Z � [�s�^pf�Z*!�9.a.+-+^!�[$+d[$ �Z
Z � [Q!à^��C[Q!àh�+.��Z�adhgf
^gfoc� *hgf%!�[$#��e[�f�ZH+67
Z � [�!à[*^gsS � 9.a.+-+��"[h�Jhps�[�coa�ie[*s1!àa.ro[*c�0 Ò � [�f
^,+.+V^gf�Z*! � ^jie[) �h��'(�+®[�Z�[�cXZ � [�a®sM!�h,+.�tZ�a®hpf�!1@�Z � [o( � [�s�h��Chgfo[)+d[�ie[$+¤a.!I��("ce^�Z�[*cp�*7
^,(�(�+67>adf�&%Z � [I&�+dh��e^�+��%(�ce^�Z�adf�&Cs1��+d[¥hpf�+[7ThgfCZ � [I(e^�Z � !#Z � ^�ZM�"[$+dhgf�&6Z�h6Z � [I�"[$!�Z
!àh�+-�tZ�adhgfY!�adf� *[WZ � [I�"[$&gadfefeadf�&Jhg\�Z � [QZ�sàa®^,+.!�^�!�\&h�+-+®hE9M!S�

Î*Ó�Ô�Õ x1��­pÖ^{iÎ*Ó�Ô�×JÞ�Î*ÓqÔ/Û xiN,0.;�{

9 � [*s�[IÞ�Î$Ó�Ôs« ­2¨hßmà ad\�x�Ù4ÛSÜ
{G´J�"[$!�Z�!àh�+-�tZ�adhgf
= h�Z � [*sc9.a.!à[



=Há ) �-��2��Ü�6ºH���~���~'�
Ü�.���>�¬1µ
Ü��� 5 � ����'�
 ü�ý�þVÿ�þ���þ��¤þ

� ^��%+®[)�/�WYtZ�^gfece^ps�cY��[�f� � �C^gs�]�adf�!�Z�^gf� �[$!
â ã ó ãbã ó"ó ã�ãbã�ã ó ã�ãbã ó"ó ã�ã ó�ó ã ó ãbã ó ã ó ãbã ó"ó ã�ã ó�ó"ó ã ó"ó�ó"ó"ó�ó"ó�ó ãbã ó
ð ãbã�ãbã ó ãbã ó ã�ãbãbã�ã ó�ó ã ó�ó ã�ã ó"ó ã ó�ó"ó"ó�ó"ó ã ó"ó ã ó�ó"ó ã ó"ó ãbã ó�ó ã�ãbã ó ã
ä ó ã ó ã�ã ó ã�ãbã�ãbãbã ó"ó ã ó ã ó"ó ã ó ã�ã ó ã ó ã ó"ó�ó ã ó�ó ã�ã ó"ó ãbã ó"ó ã ó ã ó"ó ã ó
å ó ã ó ã�ã ó"ó ã ó ãbãbã ó"ó ãbã ó ãbã ó"ó"ó ãbã�ãbãbã�ã ó�ó ã ó ãbã ó ã ó ã ó�ó"ó ã ó"ó ã ó ã ó
æ ó"ó ã ó�ó"ó ã ó ã�ãbãbã ó"ó ãbãbã�ã ó ãbã ó ãbã�ã ó"ó ã ó ã ó ã ó"ó ã ó"ó�ó"ó�ó"ó ã�ã ó ãbã ó ã
ç ãbã�ã ó�ó"ó ã�ã ó ã ó ã�ã ó ãbã ó ãbã ó ã ó�ó"ó�ó"ó"ó�ó ã ó ã ó�ó ã ó"ó"ó ã ó�ó ãbã�ãbãbã�ã ó ã
è ó ã ó"ó�ó"ó ã ó ã�ãbã ó ã ó ãbãbã�ã ó ãbã ó ãbã ó"ó"ó ã ó ã ó"ó�ó ã�ãbã ó�ó ã�ã ó"ó ãbã ó"ó"ó ã
ò ó ã ó ã ó"ó"ó�ó ã ó ã ó ã ó�ó ã ó ãbã�ãbãbã�ã ó�ó ãbã�ã ó ã ó"ó ã ó ãbã ó�ó ã ó ãbã�ã ó�ó"ó"ó ã
é ó ã ó ã ó"ó"ó�ó ã ó ã ó ã ó�ó ã ó ãbã�ãbãbã�ã ó�ó ãbã�ã ó ã ó"ó ã ó ãbã ó�ó ã ó ãbã�ã ó�ó"ó"ó ã
â ñ ó ã�ã ó�ó"ó"ó�ó"ó ãbã ó�ó"ó ãbãbã ó ã ó"ó ã ó ã�ã ó"ó ã ó�ó ã ó�ó ã�ã ó"ó ãbãbã�ãbã�ãbã ó�ó ã�ã

��� ['¨�ßmà6a-!�Z � [�\&sà[*[�[*fo[*s1&T7�hg\HZ � [D�"[$!�ZJ\&h�+dcea®f%&�0 ��� a.!I&�+dh��e^�+���("ce^�Z�adf�&¡s1�%+®[�a-!
a®f�Z�[�fece[�c�Z�h�(esàh�i�adce[6^�&gsà[*^�Z�[*s�^��Ch��ef�Z%hg\�( � [*s�h,�Jhpfe[¬hgf¥Z � [v(e^�Z � !Qhp\oZ � [v�"[$!�Z
!�h�+-�tZ�adhgf�@oZ � ��!�a®f�Z�[�f�!�ad\q7¡Z � [I!à[*^gsS � ^gsàh��efecwZ � a.!e!�h�+-�tZ�a®hgf%0
��� [*sà[�^gsà[a!àa[3Y("h�!S!�a-��+®[e("h�!�a Z�adhgf�!¤hgf6Z � [eN�O¤+d^�ZàZ�a- *[�\&hgs#[�ie[*si7X^��Cadfeh
^, *adc�0 ��� [m7
^gs�[�Z � [�fe[�a.& � �"hgsv("h�!àa�Z�a®hgf%!¬hg\HZ � [�(es�[�i>adh���!6^,�Jadfeh�^� �a®c%0�Yea®f% *[D *hpfe\&hgs1�C^�Z�a®hpf�!
^gs�[,s�h�Z�^�Z�adhgfe^�+-+67 a®f�ik^gs�ad^gf�ZH@�Z � [U("h�!àa�Z�a®hgf�hg\�Z � [)res1!�ZwZ:9©h�^��Ca®foh�^� *adc�!� �^gf<�"[
r�3�[*c\9.a�Z � h��tZo+dh�!1!%hg\h&g[�fe[*sà^�+®a Z:7�0UO��es�adf�&wZ � [D �hgf�!�Z�s1�% �Z�adhgf?( � ^�!à[$@#^gf�ZH!%\&h�+dc�^
(es�h�Z�[*adf±\&sàh���Z � [)+d[*\æZ,[�fec�hg\�Z � [)!à[$#��e[*f% *[·^gcocea®f%&Xhgfo[,^��Cadfehm^� *adc±^�ZP^�Z�a-�C[
�e^�!�[�c�hgf�Z � [�Z:9©h�!�h��os1 *[/!bhg\�adfe\&hgsS�J^�Z�adhgf��G( � [�s�h��Chgfe[Q�J^�Z�s�a63.io^,+.�e[/@�9 � a- � s�[$(�5
s�[$!à[*f�ZH!h(esà[�i�a®h,��!G!�[*^ps1 � [m3V(�[�s�ad[*f� �[$@>^pfec � [$�esàa.!�Z�a- �adfe\&hgsS�C^�Z�adhgf�0 ��� [bZ�s�^pf�!�a Z�adhgf
(es�h��o^��ea-+®a Z:7·Z�ho!�[/+®[/ �Z¦Z � [I("h�!�a Z�adhgf¡hg\�Z � [.fe[m3(Z¥^��CadfehJ^� *adcXa-!�&ga i�[*fm^�!S�

ê Ó�Ô�« Î�ëÓ�Ô:ì%íÓqÔ
î º�ï ²$ð ³òñ©ó Î ëÓ î ì íÓ î

xcN�0.N,{

Ò � [*sà[�Î$Ó�Ô¤a-!"Z � [�adf�Z�[�f�!�a Z:7·hp\tZ � [�( � [�s�h��Chgfe[�ce[$("h�!�a Z�[�cD�*7P[�^� � ^gf�ZQhgf�Z � [�(e^�Z �
xÚÙ4Û�Ü�{S@�ô�a-!�Z � [�adf�Z�[�f�!�a Z:7� *hpf�Z�s�h�+Q(e^gs�^,�J[�Z�[�s1@ ì Ó�ÔJa.!¦Z � [ � [/�es�a-!¨Z�a. ¡adfe\&hgsS�J^�Z�adhgf
[$#��e^�+LZ�h,Z � [�f
�%���"[*s�hg\�fe[m9õyG54y¾ �hgf�Z�^� �ZH!Cad\�Z � [\("h�!�a Z�adhgfXÜ±a.!D � h�!�[�f�@�ö a-!
Z � [ � [$�esàa.!�Z�a- o(o^gs�^��C[�Z�[*sS0 ��� �%!WZ � [ � a-& � [�s�Z � [¦io^,+.�e[�hp\�Î*Ó�Ô.^gfec ì Ó�ÔT@"Z � [��Chgsà[
(es�h�r�Z�^���+d[Ca.!QZ�hu(���Z.Z � [Jfe[�3~Z,^��Ca®fohX^� �a®c±hgf�Z � ['("h�!�a Z�adhgfFÜ�0 Ò � [�fmZ � [,fo[�3~Z
^��Ca®feh±^� *adc a-!o(�h�+d^gsS@¤Z � [u(esàh��e^��oa.+da�Z:7 a-! ê Ó�ÔR«÷=�0 l-f�Z � a-!) �^�!�[CZ � [Y("h�!�a Z�adhgf
a.!Y � h�!à[*f sà^gfeceh��'+67¸��[�Z:9¬[�[*f ^,+.+dhE9¬[�c�(�h,!�a Z�adhgf�!10 Ò � [*f�Z � [?!�[�Z£hp\
^�+-+®hE9©[*c
(�h�!àa�Z�a®hpf�!�a-!¦[$�'(tZ:7�@�Z � [¥^gf�Z¥ceh([$!e!�h��C[2!¨Z�[/(�!e�e^� �]¡^gfecX^g\æZ�[�sVZ � ^�Z¥a Z� �hgf�Z�adf��e[$!
 *hgf�!�Z�sS�� �Z�a®hgfmhg\9Z � [I!�h,+.�tZ�a®hpf�0 ��� [Id���� ^�+-&ghgs�a Z � � a.!�(esà[$!à[*f�Z�[�c�hgf¡`ba-&�0G�/0



��'(��� 465 ��1�1±8-7�:�:�;�< =��° 9��'��-��� � ) �-����/��-�~���% ������~��/���� '�� =�;

ø\ùnúoû'ü^ýcü^ù�þlÿ���ú��������
	%ú��cü�ù

l-foa�Z�a®^�+da-Z*[.f
�%���"[*s¦hg\L^pf�Z*!��
l-foa�Z�a®^�+da-Z*[WZ � [Id�����(e^ps�^��C[�Z�[*sS!��

�� �cý��Uù�ü^ú [*fec�5E *hgfocea�Z�a®hpf�� ü

� ü�� ]�«M= ú*ü f
�%���"[*s¦hg\L^pf�Z*!
^gf�Z.]k!¨Z�^gs¨Z*!�\&sàh�� sà^gfeceh,� feh(ce[��

�� �cý�� !�h,+.�tZ�a®hpfXa-!�feh�ZM *hpf�!¨Z�s1�� �Z�[*c�� ü

^gf�Z¥]k!�[/+®[/ �Z*!�^Cfeh(ce[s9.a�Z � ^o(esàh��e^��ea-+da�Z:7��
��ù � 
�� �iý��

�
ù � � ü��
q�h
 *^,+�!�[�^gs1 � (es�h
 *[�c��es�[��
Á"("ce^�Z�[m54( � [*s�h,�Jhpfe[�5µZ�s�^pa.+-!��

��ù � 
�� �cý��

`ba-&��esà[)�/��zG!�[$�oceh/54 �hkco[¥\&hgs�d����

� �������`	���¢Ã�`���! ���"Æ�$#%�����%#

� [*fp!¨Z�^pfece^gsàc<��[�f� � �C^gsà]�adf�!¨Z�^gf� *[/!whg\s+d[*f%&�Z � >,��\&hgsMN�OPyaz¸(os�h�Z�[*adf£\&h�+dcea®f%&
! � hE9.f
adf � ^���+d[a� � ^�ie[��"[*[�f�9.adce[/+[7)��!à[*c
adfWZ � [G+da�Z�[*s�^�ZH�esà["|6N�@:À�@:£,@T�/=�@T�/;�}-0hB�3V("[*sc5
a-�C[*f�ZH!Lhgf¦Z � [$!à[Q!�Z�^gfeco^gs�c2��[�f� � �C^gs�].adf�!¨Z�^gf� *[/!V9©[*s�[� *hgfoc��� �Z�[*c��*7)("[*s�\&hps1�Ca®f%&
;,=6a®feco[$("[*fece[�f�Z©sS�ef�!V\&hgs�[*^� � (esàh���+d[$� adf�!�Z�^gf� �[$0 ��� [W\&h,+.+dhE9.a®f�&I(e^ps�^��C[�Z�[*s�!à[�Z15
Z�a®f%&�!6^gs�[D�%!�[*c�\&hgs¬^,+.+b[m3V(�[�s�a-�J[�f�Z·^�!S�Dô8« ö�«Í�/@VÖt« =�±-Å�0,`^�es¨Z � [*sS�Jhps�[$@V^,+.+
( � [*sàh��Chgfe[�ik^�+-�e[$!b9¬[�s�[¬adfea Z�ad^�+®a-Z*[�c
Z�heÎ$Ïa«¤=�±ÚÅw^gfec,^�("h�(���+d^�Z�adhgf·hp\�Å
^gf�Z*!�9¬^,!
�%!�[*c%0 ��� [·^,+.&ghps�a Z � �¾9©^�!�Z�[*s1�Cadfe^�Z�[*c£^g\æZ�[*s2;�=�=�a Z�[�s�^�Z�a®hpf�!10?d"+-+�[m3V(�[�s�a-�J[�f�ZH!
9©[*sà[U("[*sà\&hgs1�C[*c±hgf�l'&QW ��� adfe]�z�^gc<�W[�f�Z�s�adfeh8�T0.�u¥2yaZ)��zGÁ"@GÅ^�T;uW(&·ÂadaW
sS�efefeadf�&JY��eYe[.qra®f���3V0
l-f � ^���+d[e;WZ � [¦^, � a®[�i�[�c·s�[/!1��+ ZH!h�*7wik^gs�adh���! � [/�es�a-!¨Z�a. ¦^�+-&ghgs�a Z � �o!#^gsà[� *h��'(e^gsà[*c�0
`9hgs¤[�ie[*sc7Thg\kZ � ["�"[*f% � �C^gs�]Ja®f%!¨Z�^pf� *[/!�Z � [a��[/!¨Z6\&h,�efec·sà[$!1�%+�ZI�*7Jik^gs�adh���!��J[�Z � 5
h(c�!�a-!¦sà[$("hgs¨Z�[*c�0
Ò [R �h��'(e^gsà[*c�Z � [X!�h�+-�tZ�a®hgfJ#
�o^�+®a Z:7�h��tZ�^pa®fe[�cÆ�*7n� � 7�ces�h,( � h��ea- ~Z*a-(�("[*sXxiy"Ä�{
^,+.&ghps�a Z � � |6Å�}-@�Z � [u *hgf%!¨Z�sà^gadf�54�e^,!�[*c � 7�cesàh�( � h��oa. u *hgsà[R *hpf�!¨Z�s1�� �Z�adhgf¸xi��ya����{
�C[�Z � h(c<|-�/>�}-@kZ � [� *hgsà[�5jcea®sà[$ �Z�[*cu � ^gadfu&ps�hE9WZ � xi��¥M{W^�+-&ghgsàa�Z � �Ð|6N�}-@oZ � [� �hgf�Z�^� �Z
adf�Z�[�s�^� �Z�adhgf�!Axc�Wl:{X^,+.&ghps�a Z � � |-�/;�}-@�Z � [L(esS�efe[�c�5�[�fes�a- � [*c�Â¦h�!à[*f���+-�tZ � �C[�Z � h(c
xczGBhÂeWX{I|6À�}-@(Z � [vd���� ^�+.&phgs�a Z � � hg\�y�hkh,!�xid����I{I|-�/=�}"^gfec.Z � [vd��WY�^,(�(es�hp^� �
(os�[$!à[*f�Z�[�c,adf©Z � a.!�(o^�(�[�s10�`"hps�d��WY¬Z � [Q��[/!¨Z�\&h��ofec�s�[/!1��+ Z�^gfec©Z � [Q^ji�[�s�^�&p[Ws�[$!S��+ Z
hjie[*sM;�=¡s1�ef�!%^gsà[Cs�[$("hgs�Z�[*c%0ml-f�Z � [o�C^���hps�a Z:7�hg\�Z � [' *^,!�[$!.h��es%^ji�[�s�^�&p[Jsà[$!S��+�Z*!
^ps�[M��[�Z�Z�[�s¤Z � ^gf,Z � [��"[$!�Z�\&h��efoc�s�[/!1��+ ZH!"�H7�h�Z � [*se�C[�Z � hkc�!S02d�fec�\&hgs¦^�+-+rhg\�Z � [
 �^�!�[/!�h,�esG��[/!¨Z©s�[$!S��+ Z¬a-!G��[�Z�Z�[�sHZ � ^gf%Z � [��"[$!�Z©sà[$!S��+�Z©hg\�h�Z � [�sG�J[�Z � h(c�!S0Wl-f)d����



?(: ) �-��2��Ü�6ºH���~���~'�
Ü�.���>�¬1µ
Ü��� 5 � ����'�
 ü�ý�þVÿ�þ���þ��¤þ

� ^���+d[2;,���Wh��'(e^gs�a-!�hpfXhg\bN�O¸(es�h�Z�[*adfm\&h�+®coa®f�&
&�[*f� � 5 y"Ä ��ya��� ��¥ �Wl zGBGÂaW d���� d��WY
�C^gs�] �"[$!¨Z ^ji�[*sà^�&g[
� N^� N�; N,; N�; N,; N,; >�� N�Å�0ò�/Å
; N�; N�> N,> N�N N,> N,> >�£ N�Ñ
N N^� N�> N,> N�; N,> N,> >�N N�;�0-Ñ
> N�= N�N N,N N�; N,N N,N >�N N�=�0-Ñ
Å N�= N�; N,; N�; N,; N,; >�N N�Å�0ò�/Å
Ñ ;�£ N�; N,; N�= N,; N,; >�N N�;�0-À�Å
À ;�£ N�; N,; N�= N,; N,; >�; N�N�0-�
� ;�£ N^� N�� N�= N�� N�� >�; N�;�0-£�Å
£ N^� N�> N,N N�; N,> N,> >�Ñ N�>�0->�>
�/= N�N N�N N,N N�; N,N N,N >�Ñ N�Ñ�0->�Å

^?+dh
 *^�+s!à[*^gsS � (esàh� �[*c��os�[¡a.!'��!à[*cTZ�h�a.�'(esàhji�[�Z � [�sà[$!1�%+�Z*!10fd��WY�^�(%(es�hg^, � a-!
��!�[�cU9.a�Z � h��tZ'+dh
 *^�+`!�[�^gs1 � (esàh� �[*c��os�[$0 Ò � a. � �C[�^gf�!�Z � ^�ZH@La®\n9©[� �h����eadfe[�h��os
d��WY ^�+-&ghgs�a Z � �Í9.a�Z � +dh� �^�+�!�[�^gs1 � (esàh� �[*c��os�[$@h9¬[u *^gf�a.�'(esàh�ie[,Z � [X^� � a®[�i�[*c
s�[$!S��+ ZH!10 ��� [)�C^gadf�coa.g"[*sà[*f� �[$!��"[�Z:9©[*[�f<d���� ^gfecLd��WY�a-�'(�+®[/�C[*f�Z�^�Z�a®hpf�!w^gsà[
Z � [)+®h
 *^�Z�a®hpf�hg\LZ � [k("h�+d^gs¥^,�Jadfeh�^, *adc�!1@LZ � [U �hgf�!�Z�s1�% �Z�adhgf´hg\�Z � [ � [$�esàa.!�Z�a- �a®f�5
\&hgs1�C^�Z�a®hgfX^gfecCZ � [2( � [*sàh��Chgfe[2��(�co^�Z�adf�&�0%l-fXd���� Z � [
^��tZ � hgsS!"(��tZ¦Z � [�("h�+®^ps
^��Ca®feh�^� *adc�!
hpf<!�^��C[·coa®sà[$ �Z�a®hpf´^�!�(esà[$ �[*ce[�f� *[�^��Cadfeh�^� �a®c%@�9 � a. � a-!
foh�Z
Z � [
 *^�!à[Jadf·Z � [Cfe^�ZH�esà[$0�l-f�h��es�d��WY\9¬['(��tZ%Z � ['(�h�+d^gs¬^,�Jadfehm^� *adc�!%adf�^¡sà^gfeceh��
9¬^E7�@~Z � ��!�9©["&pa�ie[�Z�h�Z � [�^gf�ZH!Q�Chgsà["("h�!1!àa.�oa.+da�Z�a®[/!Qadf·^�!à[*^gsS � (es�h
 *[/!1!10 Ò ["!�Z�^gs�Z
Z � [.\&h�+dcea®f%&,\&sàh���Z � [2+d[*\æZ
[*fecXhg\"Z � [.^��Ca®fehT5�^� �a®cu!�[$#��e[�f� *[
^�!�a Z¥a.!¦cehgfo[¥adfJZ � [
fe^�ZH�os�[$0�l-fod�����^�+.&phgs�a Z � ��^��tZ � hgs1!G!�Z�^gs�ZVZ � [�\&h�+dceadf�&%\&s�h���s�^gfecoh�� ^��Cadfeh%^� *adc
a®f�Z � [I�Cadcec�+d[¥hg\9Z � [I(esàh�Z�[�a®fY � ^gadf�0�l-fXh��osW^�+.&phgs�a Z � �¸9¬[WZ�^g]t[¥adf�Z�ho *hgf%!�adce[*sà^/5
Z�adhgf,Z � [ws�[�^�+�\&h�+dceadf�&·adfPZ � [
fe^�ZH�os�[w^gfocT^�!¬^·sà[$!1�%+�Zv9©[�^� � ad[�ie['��[�Z�Z�[�s¬\&h�+dceadf�&
9.a�Z � sà[$!1("[$ �Z
Z�hCZ � [Ch�Z � [�s%^�+.&phgs�a Z � �'!S0�`9hgs � [/�es�a-!¨Z�a. ,a®fe\&hps1�C^�Z�adhgf\9¬[o��!à[%Z � [
f
�%���"[*s.hg\�fo[�9 yG54y� *hgf�Z�^� �Z*!10ml-fpd���� ^�+-&ghgsàa�Z � ��Z � [ � [$�esàa.!�Z�a- Padfe\&hgsS�J^�Z�adhgf
a.!�ce[$refo[*c�^� $ �hgs�coa®f�&.Z�h¥Z � [)&Qh,+�Z*Z$�C^gfTcea-!¨Z�s�a-���tZ�adhgfT^�! ì «+*-,/.10�@�9 � [�s�[32 a-!¬^
(e^gs�^,�J[�Z�[�sb^gfec54Ca.!>Z � [Wf������"[*sVhg\9fe[m9�yG54y¿ �hgf�Z�^� �ZH!S0�d©\æZ�[�sb[*^, �  �hgf�!�Z�s1�% �Z�adhgf
( � ^�!à["9¬[D��("ce^�Z�[©Z � [D( � [*sàh��Chgfe[�^� / *hgsàcea®f%&Yd��WY�^�(%(es�hg^, � ^pfecPZ � [m7A��("ce^�Z�[
Z � [I( � [�s�h��Chgfo[.^, $ *hps�ceadf�&oWXWXd©YX^�(�(esàhg^� � |.�,�/}.0
`"hps.a-+-+.��!�Z�sà^�Z�adhgf�@�9©[U �h��'(e^gsà[.Z:9©h�s�[�^�+�(os�h�Z�[*adf�!e9.a Z � ]~fehE9.f£\&h,+®ceadf�&�^pfecmZ � [
\&h�+®coa®f�&
^� � ad[�i�[�cF�H7�h��es�d��WY�^�+.&phgs�a Z � �'@�9 � a- � h,�tZH("[*sà\&hgs1�'!Qh�Z � [*sS!Qhgfk�"[*f% � 5
�J^ps�]WZ�[$!�ZH!S0Wq�ad]p[�Z�[$!�Ze(es�h��%+®[/�o!n9©[� � h(h�!�[�y�[$(�!àa®ceadfJ^gfecD �5E!�sS � 7�s�h,!�adfe[�K.adfe^�!à[
Y � N'O6h��C^gadf<x�Yes1 �Y�y"N�{S0
��� [Qy�[$(�!àa®ceadfD *hpf�!�a-!¨Z*!Vhg\�;^�#^��Ca®feh�^� *adc�!S�Q¥M��Â�``�����"����zG�aW�Y�¥M��¥�6M����Âezn0
y©a-!L\&h�+dceadf�&" �h��'(es�a-!�[/!�Z:9©hv *sàh�!1!à[*c�! � [*[�ZH!b^gfoc��ef�!�Z�sS�� �Z*�es�[�cD(e^gs¨ZQ�"[�Z:9©[*[*f©Z � [$�



��'(��� 465 ��1�1±8-7�:�:�;�< =��° 9��'��-��� � ) �-����/��-�~���% ������~��/���� '�� ?!7

xc!�[�[¥`ba-&�0�;,{10

`�a.&��os�[�;���y�[$(�!àa®ceadf

��� [hyaz�s�[/(es�[/!�[�f�Z�^�Z�adhgf¥hg\_Z � [Gy©[/(�!�adceadf
a-!1�Gy"zGzGy"zGzGzGzhzGyazhyazGy"zGy"yazhzGzGy"0
&b7�h��osQd��WY�^�+-&ghgsàa�Z � ��9¬[¬^, � a®[�i�[QZ � ["N�O¶\&h�+dceadf�&wsà[$(esà[$!�[�f�Z�[*cmhgf·`�a.&�0^N�0 ��� [
fohkce[/!Psà[$(esà[$!�[�f�Z�^��Ca®foh�^� �a®c�!J^gfec�Z � [u+®adfe[/!Ps�[/(es�[/!�[�f�ZPZ � [�a®so!1�� / *[/!1!�adhgf�0 Ò [
h,��!�[�s¨i�[wZ:9©h·Z�[*f%!�[$@¦hgs�Z � h�&phgfe^�+-+[7J!�a ZH�o^�Z�[�c�(o^gs¨Z*!10��.fo[�hg\�Z � [/�  �hgf�!�a-!¨Z*!Chg\�N
^,�Jadfeh·^, *adc�!¬^gfec�h�Z � [�s" �hgf�!�a-!¨Z*!6hg\�>·^,�Jadfeh·^, *adc�!108&Q[�Z:9©[*[�f�Z � [$� 9©[wh���!à[*s¨ie[
^pf��of�!¨Z�s1�� �ZH�esà[*cJ(o^gs¨Z*0 ��� ��!I9©[F *^gf� *hpf� $+-�ece[wZ � ^�Z�Z � [�s�[¡a-! � a.& � !àa.�Ca-+®^gsàa�Z:7
�"[�Z:9©[*[�f,Z � [.sà[*^�+ny©[$(%!�adcea®f�\&h�+®coa®f�&C^gfocCZ � a.!�h���Z�^gadfe[*cY�*7�h��es�^�+-&ghgsàa�Z � �'0
��� [X�C^ga®f cea.!à^gctik^gf�Z�^,&g[�hg\ � [$�esàa.!�Z�a- X�C[�Z � hkc�!S@%^�!Pa ZTa-!U�C[*f�Z�a®hgfo[*c��*7 h�Z � [*s
^,�tZ � hps1!1@�a-!VZ � ^�ZWZ � [�7�^, � a®[�i�[2&ghkh(c�\&h�+dceadf�&,\&hps�! � hgs�Z2(es�h�Z�[*adf�!¦hgf�+67�0 ��� [*sà[*\&hgsà[
\&hps"+dhgf�&\(esàh�Z�[�a®f�!Q9©[D $��Z¬Z � [�(es�h�Z�[*adft � ^gadfThgf~! � hps¨Z�[�s�!1����54 � ^gadf�!S0 Ò [w^�(�(%+[7
\&h,+®ceadf�&¥^�+.&phgs�a Z � � hgfP[�i�[*sc7X!S���� � ^gadf·^gfec,^�Z#Z � [¦[*fecM9¬[¦^�!1!à[$�2��+®[©\&h�+®co[*ck(e^ps¨ZH!
Z�hC\&h�+®cm[*f�Z�a®sà[M(os�h�Z�[*adf�0
��� [�YesS *Y�yaNv(es�h�Z�[*adf� �hgf�!�a-!¨Z*!bhg\�Ñ,;©^��Cadfeh©^� �a®c%!10QlnZ*!�\&h�+dceadf�&" �h��'(es�a-!�[/!�Z:9¬h"+®hgf%&
(o^gs�^�+-+d[$+-+[7l!�a ZH�o^�Z�[�cA! � [�[�ZH!�+®ad]p[·^ � ^gads1(eadf´adf�!�adce[.Z � [U(os�h�Z�[*adf´^gfecp! � hgs�Z\! � [*[�Z*!
^�Z�Z � [v��[/&gadfefeadf�&�^gfec·^�Z�Z � [¬[*fec�hp\oZ � [v(os�h�Z�[*adf�@
9 � a- � ^gs�["(e^gs�^,+.+d[$+"[*^� � h�Z � [*s
^pfecXhps¨Z � h�&ghgfe^,+(Z�h6Z � [ � ^ga®sS(eadf�@�!�[�[.`�a.&�0�>,0
&b7 h��esFd��WY�^,+.&ghps�a Z � ��9¬[�^� � ad[�ie[�^ \&h�+®coa®f�&�sà[$(esà[$!�[�f�Z�[*c¶hpf `ba-&�0vÅ,0 ��� [
^, � a®[�i�[�cDyh54y8 �hgf�Z�^� �ZH!�^gs�[a�/£�0 Ò [�h��%!�[*s�i�[rZ � ^�ZrZ � [*sà[�a-!Lfoh�Z�!�a-�Ja-+d^gs�a Z:7)��[�Z:9¬[�[*f
sà[*^�+~\&h�+dceadf�&©^pfec¦Z � a.!�^� � ad[�ie[*cD�*7,h��esr^�+-&ghgsàa�Z � �'0 ��� ��!�9©[Q(os�hji�[rZ � [h *hgf% $+-��!�adhgf
hp\�h�Z � [�sV9©hgs�]�!e|-�/=�}-@tZ � ^�Z � [/�es�a-!¨Z�a. ��C[�Z � hkc%!b^gs�[Q&ghkh(c
\&hps�\&h�+dceadf�&�! � hps¨Z�(esàh�Z�[�a®f%!
hpf�+[7�0 ��� [�s�[�\&hgs�[�9¬[¤ce[/ *adce[*c�Z�ha /�tZ�Z � [hy"z~ � ^pa®f¥hg\_Z � [¤Yes1 �Y�y"Na(es�h�Z�[*adf¦Z�ha! � hgs¨Z
(o^gs¨Z*!M �hgf�!àa.!�Z�adf�&Xhp\�^��"h��tZR�T=/5����
^,�Jadfehm^� *adc�!S0 Ò [C^�(�(%+[7�h,�esId��WY±^�+-&ghgsàa�Z � �



?(7 ) �-��2��Ü�6ºH���~���~'�
Ü�.���>�¬1µ
Ü��� 5 � ����'�
 ü�ý�þVÿ�þ���þ��¤þ

8
8.5

9
9.5

10
10.5

11

9

10

11

12
8

8.5

9

9.5

10

`�a.&��os�[�N���d��WYuy©[$(%!�adcea®f

`ba-&��esà[I>�� � 7�sàh�!�adfe[
Yos1 *Y%y"NJ\&h�+®coa®f�&

hgf�[�ie[*si7Y! � hgs�Ze(e^gs¨Z¦^pfecC^�ZbZ � [W[*fec�9¬[�^�!S!�[/����+d[#Z � [W\&h�+dce[*c'(e^ps¨ZH!>Z�h%\&h�+®c�[�f�Z�ads�[
(es�h�Z�[*adf�@�!�[*[©`ba.&,0�Ñ,0 ��� [©^, � a®[�i�[�cYyG54yf *hgf�Z�^� �Z*!Q^gs�[e;�=�0 Ò [�h���!�[�s¨ie[�Z:9¬h¦Z�[*f%!�[
+®hgf%&�(e^gsà^�+.+d[$+V(e^gs�ZH!s+da®]t[ � ^gads1(eadf�0��%fe[¬hp\oZ � [/�Ã �hgf�!�a-!¨Z*!Whg\`�w^gfecPh�Z � [�ssÀw^��Cadfeh
^� *adc�!10·d�ZThgfe[�hg\�Z � [X[*fec%!�9¬[�h,��!�[�s¨i�[~! � hgs�ZPZ�[�f�!�[~(o^gs¨Z�hgs¨Z � h�&ghgfo^�+bZ�hXZ � [



��'(��� 465 ��1�1±8-7�:�:�;�< =��° 9��'��-��� � ) �-����/��-�~���% ������~��/���� '�� ?(=

28 29 30 31 32 33
24

26

28

30

32
30

31

32

33

34

35

36

37

`ba.&,�es�[IÅ���d��WY � 7�sàh�!�adfe[
Yos1 *Y%y"NJ\&h�+®coa®f�&

� ^ga®sS(eadf�0\�QZ � [�sM(os�h�Z�[*adf?(o^gs¨Z*!.^ps�[D�ef�!�Z�sS�� �Z*�es�[�c�0 ��� ��!s9©[) �^gft *hgf% $+-�ece[6Z � ^�Z
Z � [*sà[%a.!�^ � a.& � !àa.�Ca-+®^ps�a Z:7Y9.a Z � Z � [.sà[*^�+>\&h�+®coa®f�&Jhg\�Z � a-!�(es�h�Z�[*adf�0

9 É~���������:#%�����

d�f�Z'�Wh�+dhgf*7£Y�7V!�Z�[$�²^�(�(esàhg^� �  �^gf~��[�!1�� / *[$!S!�\]��+-+67�^�(�(�+dad[*c·Z�h¥Z � [�N�O·(es�h�Z�[*adf
\&h,+®ceadf�&\(esàh���+d[$�'0o�M�os¬^�+-&ghgs�a Z � � h���ZH("[*s�\&hps1�'!Q9¬[/+.+�](foh49.ft�C[�Z � h(c�!6\&s�h��FZ � [
+da Z�[*sà^�ZH�os�[$0 Ò [ � ^jie[�! � h49.fCZ � ^�Z¦Z � [M *h��'("hgfe[*f�Z*!�hg\9Z � [.^�+-&ghgsàa�Z � �P *hpf�Z�s�a-���tZ�[
Z�h6a�Z*!�(�[�s�\&hgsS�C^gf� *[/0Ql-fD(e^gs�Z�a- $��+d^gsS@pZ � [�("[*sà\&hgs1�C^gf� �[Wa.!�^�g�[/ �Z�[*c'�*7wZ � [ � [$�esàa.!�Z�a- 
\]�of� �Z�a®hgfJ^gfeco!�[/+®[/ �Z�a�i�a Z:7�hp\V( � [*s�h,�Jhpfe[a�%(�ce^�Z�adf�&�0 ��� [�\&h�+dceadf�&.^� � ad[�i�[�ck�*7¡h��es
^,+.&ghps�a Z � � a.!6i�[�si7f!�a-�Ca.+d^gs¬Z�h·Z � [Xsà[*^�+Q(es�h�Z�[*adf�\&h,+®ceadf�&\9 � [*f�a�Zma-!C^�(�(�+dad[*c hpf
! � hgs�Z?(es�h�Z�[*adf�!10 Ò � [*f£Z � [~(es�h�Z�[*adf°a-!\+®hgf%&�@2ros1!¨Z\9©[~ $��Z�a�Z�hgfÆ! � hgs�Zt(e^gs�ZH!1@
Z � [*fD9©[¥^�(%(�+[7PZ � [.^�+-&ghgs�a Z � � hgfm[�ie[*si7�hpfe[%hg\9Z � [I(e^gs�ZH!�!�[/(e^gs�^�Z�[$+67�@`refo^�+.+67\9©[
^,!1!�[/����+d[JZ � [F(es�h�Z�[*adf8(e^gs�ZH!10 ��� ��!6Z � [¡^� � a®[�i�[*c�\&h�+dcea®f%& � ^,! � a.& � !àa.�Ca-+®^gsàa�Z:7
Z�h.Z � [¥sà[*^�+rhgfo[$0 ��� [¥h��tZ�^pa®fe[�c�sà[$!1�%+�Z*!©^gsà[¥[�f� *h��os�^�&gadf�&·^pfecJZ � [¥^,�ea.+da Z:7�hp\"Z � [



?�? ) �-��2��Ü�6ºH���~���~'�
Ü�.���>�¬1µ
Ü��� 5 � ����'�
 ü�ý�þVÿ�þ���þ��¤þ

−2

0

2

4

6

8

2
2.5

3
3.5

4
4.5

5
5.5

6
−1

0

1

2

3

4

5

`�a.&��os�[IÑ���z�^ps¨Z�ad^�+-+[7 � 7�s�h,!�adfe[
YesS *Y�yaN,\&h,+®ceadf�&

ce[�ie[$+dh�(�[�c�^�+.&phgs�a Z � �FZ�hU&g[*fe[�s�^�Z�[ws�^,(ea®c%+[7 � a.& � 54#��e^�+da Z:7A!�h,+.�tZ�a®hpf�!v *^pf~��[�!à[*[�f�0
l-f�Z � [6\]�tZ*�es�[Q9©[Q9.a.+-+�ce[�i�[$+dh�(m^gfec¡a-�o(os�hji�[QZ � [6\&h�+®coa®f�&C^�+-&ghgsàa�Z � �'0 ��� [6^ga-� a-!
Z�hC^� � ad[�ie[��Chgs�[%sà[*^�+da.!�Z�a- %\&h�+®coa®f�&,0

È_��;����=<��S�`
��h¢Ã�`���

��� [U9¬hps�]L9©^�!F!1��(%(�hgs�Z�[�cf�*7 Z � [>&s��+-&g^gsàa®^pfÆW�a®foa.!�Z�si7 hp\MB#c��% *^�Z�a®hgf��*7 Z � [
&gs�^gf�Z*!�?@6�ads¨Z*�e^�+n!S *sà[*[*foa®f�&,^gfecF *h,�o(%�tZ�[�s��Jh(ce[/+®adf�&C\&hgsWcesS��&�ce[$!àa.&pfBA,^pfecFO���5
=�;/5��T>�À�0

"Æ�bËª�`	��`�����$#

C â'DFE ß�çÕÑàÒ,îkøæëHGJILKNMPORQTS�UWV�XZY=[�ILU\XPORQ^]%VL[�X`_�aLORQ1SbY=[�ILc�KdX�efcPgihB_jS�[�_�Q1SkOR_LQ5l=X�Kd_'m-_�UWORI�Q_õ�noK S�I�p
['ORU\VLerqsORQ3t�ORI�ORQvu�IL['er_LU\ORw�qµë�xkÑ�ù�Ûµå_×�Ñsy�Ø�ÛµÑ�Ô�ÓæÙ.ãoØ�äQÞ_å_ÛµÑ�×�î_ùàÓÕÑàÙ_ù�ÑàÔ{z}|�~}�©ô�ð�ñ�ñ å û¨ë â ò�ðL� â:é/ä ø



��'(��� 465 ��1�1±8-7�:�:�;�< =��° 9��'��-��� � ) �-����/��-�~���% ������~��/���� '�� ? Ë

C ð D�E Ñ�×�ú�Ñ�× E øàß�Ù_Örx(ÑàÓÕú�Ý*ÛµØ�Ù�ï¤øÕë�Y�[�ILU\XPORQ�u�I�KdaLORQTSZORQ�U\VLX=VLg1aL[�I'�}V�ILc�ORwPp�V�g1aL[�Ij�}V�ORKdORwi����Y���e�I�aLX�K
ORq���Y�p�w`ILe��}KNXPU\X�ë(ãoØ�äQÞ_å_Ûµß�Û¨ÓæØ�Ù�ß�ç E ÓÕØ�çÕØ�úL����ô â:é/é ògû¨ë�ð è � å ñgø

C ä�D�E Ñ�å_ÛµçÕÑà×�ï¤øtß�Ù_Ö8��ÓæçÕç��¦øæë}n�u�_Lq`U�w`ILQ`u�IL['er_LU\ORILQ�_LK�erXPU\VLI�aL��n�Q�XP��_LK S�I�['ORUWV�e(u�I�[��/[�ILU\X�ORQ
u�ILKda�ORQ1Siq`ORe��kKN_LU\ORILQJq�ë_ó"×�Ø�Û¨ÑàÓÕÙ�î_ù�Ó&ø��
ô â:éTé/ç ûµë â å,è � âmæTä ø

C å D �LÓæçæç��¦øgß�Ù_Ö�x(ß�å��¦øæë
n�Kd_�UWU\ORw`X�qvU\_LU\ORq`UWORw`_�K�e�X`w�VL_�QJORw�q�e�I�aLX�K�I@u�UWV�X�w`I�Qvu�IL['er_LU\ORILQ�_LK�q`XPp
  �kX�QJw`X�q¡�k_Lw`X�qHI\u��/[�ILU\XPORQ�q�ë�í%ß�ùà×µØ�äQØ�çæÑ�ù�å�çÕÑàÔ�|}|
ô âmé ò é û¨ë ä/é ò ç � ä/éTé è ø

C æ�D �LÓæçæç
�¦øÕë�¢eÓæÑ¤£_Óæú¥�¦ø�íPøÕë�ß�Ù_Ö
ãoÝ�ß�Ù ã ø*îkøæë�¦%IPIj��X�[�_LU\ORM�ORUWg�ORQ¥�}[�I�UWX�ORQJp u�I�KdaLORQTSi§PORQ�XPU\ORwPq�ë�yLß�Ûjø
¨ ùàß�Ökø*î_ùàÓÄøæë�©Lî ¨ ô âméTéTä û¨ë âmé å ð�� âmé å ç ø

C ç�D �LØ�×µÓæú�Ø.í,øoß�Ù_Ö(ª>ß�ä�£_ß�×�Ö_Ñ�çæçæßix>økí,øæë�noQJU�w`ILKdI�QJg)q`g1qvU\X�e���n�wvI�I'�kX�[�_LU\ORMPX8KdX`_L['Q�ORQ1S«_j�}p
�}[�I�_Lw�V�UWI3U\VLX¥UW[�_LM�XPKdORQTS¬q`_LKdX�q`e�_�QZ�/[�ILc�KdX�e¤ë�ì�­�­�­·ïk×�ß�Ù_Ô�ß�ùàÛ¨ÓæØ�Ù_Ô�Ø�Ù:­"Ò�Ø�çæå_Û¨ÓæØ�Ù_ß�×®�
ãoØ�äQê
Þ_å_ÛµÓÕÙ_ú:¯
ô â:é/é è û¨ë æTä � çTç ø

C è D ã Ô�å ã øgó"øæëgí%Ñ�Ý�×µß3°�øæë/y�ß�Ö_çæÑ�×Vá�øæëgß�Ù_Ö�ª>×�ß�Ô�Ô®£pÑ�×�ú�ÑàÙ%ó"øæë=±�[�IL��U\Vi_LK S�I�['ORUWV�e>u�I�[�Kd_LU\U\ORwvX
VLX�UWX�[�Ij��I�Kdg1e�X�['q�_LU�KdI��²UWX�e$�kX�[�_LU\�k[�XàëÜãoÝ_Ñ�äQÓæù�ß�ç(ó"Ý���ÔµÓæù�Ô�¯}¯�³
ô ð�ñ�ñ ä ûµë å/åTå � å æ�â ø

C ò D �V×µß�ÔµÙ�Ø�ú�Ø�×�yQøÕë(ó�Ñ�çæÛ¨ß:�Wøæë
x(Ø�ÞtÑàé�ó"øÜíPøÕë~í%Ø�ù�ù�ÓæØ�çæß6ó"øæëÜß�Ù�Ö�Ö_Ñ�çæß,ãoß�Ù_ß:­bøÕëH±�X�QJX�U\ORw:_LKdp
S�I�['ORUWV�e�q{u�IL[�U\VLX¥�/[�ILU\XPORQ3u�ILKda�ORQ1S¬�/[�ILc�KdX�e���_bw�['ORU\ORwv_�KsMPORX��eëB­�Ù_ú�ÓæÙ_Ñ�Ñà×µÓæÙ_ú¥Ø�ÚrÓæÙ�Û¨Ñ�çæçæÓÕú�Ñ�Ù�Û
Ô®��Ô�Û¨Ñàä�Ô�ë*ì�ãoîkã ¨ ùàß�Ö_Ñàä�ÓæùbÞ_×�Ñ�Ô�Ô¤ô â:é/é ògû¨ë äTæ/ä � ä/ç ñgø

C é�D x(Óæß�Ù_ú�¢røzß�Ù_ÖWá
Ø�Ù_úVá�ø ã øæëT´=MPI�Kd�kUWORI�QJ_�['g�µ�ILQ�UWXZ¦%_�['KdI�u�IL[��}[�I�UWX�ORQ$u�ILKda�ORQ1S�q`ORer�kKd_LU\ORILQ�qµë
ãoÝ_Ñ�äQÓæù�ß�çÜó"Ý���ÔµÓæù�Ô�¯}¯���¶�·}¸�ô�ð�ñ�ñ â û¨ë åTå/å � å æ,â ø

C â ñ D î_Ý_äQÓæú�Ñ�çæÔ�â�ß ¨ ø*ß�Ù_Ö ã Ø*Ø�Ô ã ø ã øæë�noQ�_LQJU�wvI�KdILQ�g�I'�/UWORerO ¹T_LU\ORILQ¬_�K SkIL['ORU\VLe²u�IL[HUWV�Xoºj»¼_LQ�a
½ »¾VLg1aL[�I'�}V�ILc�ORw��kILKd_�[{�}[�ILU\XPORQHu�ILKda�ORQ1S��}[�ILc�KdXPe�ë E í,ã E ÓÕØ�ÓÕÙ_Ú�Ø�×µäQß�Û¨Óæù�Ô�¿�ÀWz��
ô ð�ñ�ñ æ ûµø

C â/â'D î_Û¨å�Û¨é�çæÑ¬ï¤øoß�Ù_Ö ã Ø�Ø�Ô ã ø ã øæë$µ�n�Árp�µ�Â®�ÃnoQJU�GJg1q`U\XPe�ë%¢�å_Ûµå_×�Ñbª>ÑàÙ_Ñ�×�ß�ÛµÓÕØ�Ù�ãoØ�ä�Þ�å_Û¨Ñà×
î-��ÔµÛµÑ�äQÔ=¯}¿B¶�³�¸�ô�ð�ñ�ñ�ñpû¨ë*ò�ò å � é,â å ø

C â ð D ïkØ�äQßsx>ø�ß�Ù_ÖVïoØ�äQßrîkøæë/¦%I�QJU\_Lw�UÄORQJU\XP[�_Lw�UWORI�QrerX�UWV�IPa��}_HQ�XP�)_LK SkIL['ORU\VLe)u�IL[!�}[�I�UWX�ORQ�u�ILKda�ORQ1S
q`ORe��kKd_�UWORI�QJq�ë�ó�×µØ�Û¨Ñ�ÓæÙ©î_ù�Ó&øJ�wô âméTé/ç û¨ë â å,è � â:æ/ä ø

C âmäLD ©�Ù_ú�Ñ�×9Ð�ø�ß�Ù�ÖWí%Ø�å_çæÛ�ÅÜøÕë�±�XPQ�XPU\ORw�_LK SkIL['ORU\VLerq}u�I�[��/[�ILU\XPORQ$u�I�KdaLORQTS�q`ORe��kKd_�UWORI�QJq�ë�í%Ø�çæÑ�ùàå_çÕß�×
E ÓÕØ�çÕØ�úL��|}z�¯
ô â:é/éTä ûµë è æ ��ò â ø

C â å DHÆ å_Ñ3�¦ø(ß�Ù_Ö���ÓÕçæçs�¦øæë%Ç�IL[�wvX�q�I@uiU\XP['U\OR_L['g)q`UW['�kw�U\�k[�_LK�IL[ÈSk_LQ�O ¹1_�UWORI�Q�ORQ)SkKdILc��kKd_L[o�}[�ILU\XPORQ�qµë
y�ß�Û�ø ¨ ùàß�Ökø�î_ù�Ó&ë�©�î ¨ ô â:é/éTæ û¨ë â å ç � â:æ ñgø



?(@ ) �-��2��Ü�6ºH���~���~'�
Ü�.���>�¬1µ
Ü��� 5 � ����'�
 ü�ý�þVÿ�þ���þ��¤þ

) �-��2��Ü�6ºH���~���~'�
Ü�
1��~����� �-�(�-�.2�'��¬ >���*����� ���" ���'e/������*� �~�
É ��� �(���*�����J�6/�������$#�w'(2 ) /�� ����/����
�6/����~�ËÊ¦� É '���/&�~��
� g�����¤7 Ë �
7k7k7�= ) '����
É ��� �(���*���
�9��$%�����RÌrÍLÎ�Ï}Ð}Ñ�Ò}Ó�Ô}Ò}Õ�Ò}Ö�Ö}Ï}Ö$×'Ø�Ò�Í�×`Ø}Ù
1�
Ü��� 5 � ����'�

1��~����� �-�(�-�.2�'��¬ >���*����� ���" ���'e/������*� �~�
É ��� �(���*�����J�6/�������$#�w'(2 ) /�� ����/����
�6/����~�ËÊ¦� É '���/&�~��
� g�����¤7 Ë �
7k7k7�= ) '����
É ��� �(���*���
�9��$%�����RÌrÚLÛ�Ò}Ü}Ó�Ô}Ò�Õ}Ò}Ö�Ö}Ï�Ö�×'Ø�Ò�ÍB×'Ø}Ù

Ý ��/���� 
����ÄÌo7�7���:k7���7�:�:�;
�6/�/����~�-���ÄÌ�7 Ë ��:�?(��7�:�:�;


