
HAL Id: inria-00071936
https://inria.hal.science/inria-00071936

Submitted on 23 May 2006

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Set Weak Evolution and Transverse Field , Variational
Applications and Shape Differential Equation

Jean-Paul Zolésio

To cite this version:
Jean-Paul Zolésio. Set Weak Evolution and Transverse Field , Variational Applications and Shape
Differential Equation. RR-4649, INRIA. 2002. �inria-00071936�

https://inria.hal.science/inria-00071936
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

   
   

 IS
R

N
 IN

R
IA

/R
R

--
46

49
--

F
R

+
E

N
G

ap por t  


de  r ech er ch e 


THÈME 4

INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

Set Weak Evolution and Transverse Field ,
Variational Applications and Shape Differential

Equation

Jean-Paul Zolésio

N° 4649

November 2002





Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles, BP 93, 06902 Sophia Antipolis Cedex (France)

Téléphone : +33 4 92 38 77 77 — Télécopie : +33 4 92 38 77 65

������� ���
	���
������������
���
����� �!����"#
����!"!�%$&���'���)(
* ���+���,�����
�-�
�/.10-02����34�,�����
�-"5�
�-�6��7���08�:9:�<;8�����'�
�������8�>=��-�?�����
�

@BADCBE#F�GHCJI+KML�NOKQPSRUTVNXW
Y[Z]\�^�_?`badcDef^
g]hjilkmeonSp2_�k�nrqskmeo^�ejtuivkuefnrp

w _�tuxDtyku\z^�_zt�{�nS^�q]ho_�|s_zt
}�~unr��_�k,���U�#���

��ivq]qBnr~uk w _,~u_U{�Z]_�~�{�Z]_�pO�!`S�v`��8a��'nl�S_�^
�B_�~��r�r���Ha��v`bqJiv�r_Ut

�-�!�z���l�]�r�r�&� _ {�nSp¡tye w _z~
¢�_ziv£ _zg]ho_z~uejivp¤_z�rnShogskmeonSp¤nv¥ w nr^¦ivefp¡t,kmZ]~mnrg]�SZ¤kuZ]_ {�nSp��S_z{�kuefnrp¤nv¥�i
^�_Uirtug]~mir�]hf_Htu_�k��Dx�i�p]nrp¡tu^�nDnvkuZ �r_U{<kmnr~�§¡_�h w2¨¦© Y[Z]_�ª¬«u­l®¡¯�°l±�«�¯�±�°²­v«<³V­lª¬³V´l®�hf_zi w t�kun w _z~uef�lilkmeo�S_
nr¥4¥µg¡p¡{<kmeonSp¡ivh�iStutuns{�ejilku_ w kmn kuZ]_�_z�rnShogskmeonSp¶ª¬·J¸u±Hirp w ¢�_¦q]~mnrqBnStu_�_zg]hf_�~mefirp8�liv~mejilkuefnrpJivh�¥µnr~m^
g]hjil¹
kmeonSp2¥µnr~?ty_z�r_z~mirh#{�hjirtmtyej{�irh¶q]~mnr�]hf_�^¦tMtyg¡{�ZºiSt'efp¡{�nS^�q]~u_Ututuef�]ho_
_�g]hf_�~�»¡nl¢�¼�efp¾½ �r�²¿ÁÀ!½Â�vÃ²¿ÁÀO^�eop]ef^¦ivh
{�g]~m�r_zt ©f©o© ¢�Z]ej{�Z-kmg]~mp2kun��B_
�Snl�r_�~mp]_ w �Dx2i�ÄS±�´vÅ�±�ªQ«<³VÆ�­vÇÈ­SÉËÊ�´v³Ì®¡ª�¯<ªË­lªË±�ÍÎ¢�Z¡ef{�Zºejt'�Jir{�£D¢�ir~ w ivp w
ejtHnr�sk�ivefp]_ w ¢�eÏkmZºkmZ]_�g¡ty_bnv¥ÐkuZ]_�tynr¹Á{zivhfho_ w ª¬«u­l®J°�¯�±�«�¯�±'Ñ4±�ÇoÉbÒÓefp�ku~mn w g¡{�_ w efpÔ½fÕz�²¿ ©,� _�irhftun�~m_�¹
�DejtyeokHkuZ]_¦tuZ¡ivqB_ w eÏÖO_�~m_�p�kuejivhÈ_U×�g¡ilkmeonSpºeop�km~un w g¡{�_ w eopÔÕz�DØl�Ù¼y½ �l¿ÌÚHirp w _�|�km_�p w eokHkmn�kmZ]_�ho_z�r_zh+tu_�k
irq]q]~mnSiS{�Z
¢�Z]n�ty_�tuqJ_z_ w �r_U{<kunS~�ivq]q¡~un�ir{�Z
¢[irtÈ{�nrp�kmireop¡_ w eopbkuZ¡_�¥µ~u_z_��JnSg]p w ir~ux
^bn w _zhoefp]�,efp2Õz�rÛS�
¼y½ �v¿ÌÚ ©
ÜÎÝ�ÞOßmà
á �lâ��r� {�nSp��S_z{�kuefnrp¶Àrku~�ivp¡tu�r_z~mtu_�§¡_�h w ÀstyZJivqB_ w eoÖB_z~u_zpSkmefirh¡_U×SgJilkuefnrp#À�tuZ¡ivqB_'�S~mi w eo_zp�kzÀrhf_��S_�h
tu_�k

ã#äQå²æ�ç<èÂé�êËë�êQç<å²ì²íïîUð íÂñ²òVíïîUð óoò



��
��
�z�¦�����
� ��� ��=¦�-�?������� � ��;8�����'�
�����'�z��� � � �-� � �
���-�

��� ����� � � �
	ztug]^�_��'nSg¡t'{�nSp¡tue w 	z~unSp¡t�h�� 	��Snrhfgskuefnrp-¥Vivef�]hf_ w _ w nS^¦ivefp]_?��ejibhfi¦{�nrpD�r_U{<kmeonSp w � g]p]_
qJiv~ukuef_�^b_Utyg¡~mir�]ho_[q¡ir~�g]p¦{�Z¡ir^bq ¨ qB_�g�~
	��Sg]hoef_�~ ©�� iH�liv~mefivkuefnrp2ªQ«m­l®]¯<°l±�«�¯�±È{�nrp w g]eÏkÐirgs| w 	�~meo��	�_zt
w _
¥µnSp¡{<kmeonSp]p]_�hfhf_zt?irtmtyns{�e�	z_ztHivgs|Îkmg]�J_Ut w � 	��rnShog]kuefnrpÙ_�k,p]nrg¡tHq]~mnrqBnStunrpJt'q]hfg¡tueo_zg]~mtM¥µnS~u^�g]hfivkuefnrp¡t
�lir~uejilkmeonSp]p]_�hfhf_zt�_zg]h�	z~uef_�p¡p]_zt�qBnrg¡~ w _Ut'q]~mnr�]hf\�^�_Ut'{�hjirtmtyej×�g]_zt�ku_�hjt�×�g]_�ho_�»¡nvk�efp¡{�nr^�q]~m_ztmtyef�]hf_,_�gs¹
h�	�~mef_�p¶ÀJho_Ut�{�nSg]~m�J_Ut�^�eop]ef^¦ivhf_zt ©o©f© ×Sg¡e!tu_,ku~mnrg]�S_�p�k�ivhfnr~�t�_�ku~m_,�rnrg¡�r_�~mp�	Ut[q¡iv~Mg]p���ªË­lª'­SÉËÊ�´l³Ì®Jª4Ä��m´��
Å���ªQ«<³���·¡±MÍ8×�g]e�_ztykHtunrhfgskuefnrp w � g]pºq¡~unS�]ho\z^�_�~�	�ku~mnr�S~mi w _,_�p2km_�^�q¡tHnr�skm_�pDg���qJiv~ukuef~ w g&Æ �D­vÅ"!J¯
ª¬«u­v®]¯<°²±�«�¯�±MÒ efp�ku~mn w g]eok w ivp¡t,½fÕz�l¿ ©$# p ~u_z�DeftueÏkm_%	��Sirho_z^�_�p�k�h�� _z×�g¡ivkuefnrp w eÏÖ&	�~m_�p�kmeo_zhohf_ w _ w nS^�ireop¡_
efp�ku~mn w g]eoku_�_zp�Õz��Øv� ¼�½Â�²¿µÚ?_�k
nSp¤h�� 	�km_�p w irg¾{�i w ~u_ w _zt('yhf_��r_zhÐtu_�kmt*) w nrp�k
h+� irq]q]~mns{�Z]_�q¡iv~�ho_Ut,�DeÏ¹
km_ztmty_Ut%	�k�ivef_�p�k�{�nrp�km_�pDg]_ w ivpJt,hfi ^�n w 	�hfejtuivkuefnrp w _zt,q¡~unS�]ho\z^�_zt,�-¥µ~unSp�kuef\�~m_ztHhoef�]~m_zt?q]~mnrqBnSt�	�_�_zp
ÕU�rÛS� w irp¡t�¼�½ �²¿µÚ ©
-Óá �U� ß �/. � �&� {�nrpD�r_U{<kmeonSp¶À�{�Z¡iv^�q ku~�ivp¡tu�r_z~mtu_rÀ+�r~�i w eo_zpSk w _-¥µnr~m^b_SÀ�_z×Divkuefnrp w eÏÖ&	�~m_�p�kuef_�hfhf_ w _
w nr^¦ivefp]_rÀ/'yhf_��r_zh¶ty_�k*)



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® Ã

�Ó�������'����"

����� �z� á â��!�v�
	 á � �

� 
 Ý ����� á ��� Ý �v�
	 á � á�� ���!�s�l�]�v� Ý ��	V���
	µ� � � � �r��	 á � � �
� © Õ��4nSpD�r_z{�kuefnrp ©,©?©,©,©?©,©?©,©?©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© �
� © � Y[Z¡_��?ivhf_�~m£�efp��'q]q]~mn²|seo^¦ivkuefnrp ©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© Ø
� © Ã Y[ef^b_
cs^bnDnrkuZÎcDqJ_z_ w� eo_zh w ©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© Û

� © Ã © Õ !4nSg]p w _ w csqJ_z_ w� eo_zh w�©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© Û
� © Ã © � "'pD�Bnrg]p w _ w cDqB_�_ w# ef_�h w8©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© �

� © ` "�p]ej×Sg¡eop]_Utut'¢�eÏkmZ p¡nrp¡tu^�n�nrkuZ eop¡eÏkmefirh w ilk�i ©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© ÕU�
$ � á �&%!�]�'	Ì� Þ � Ý � � .µ�z� �)(
Ã © Õ+*È_U{<kmnr~[§¡_zh w t'eop#,.- ©?©,©?©,©?©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© ÕU�
Ã © �/!�nSg]p w _ w p]_ztmt[nv¥!kuZ]_�}�_z~uef^�_�ku_z~ ©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© ÕSÕ
Ã © Ã Y!g]�B_,_��Snrhfgskuefnrp ©,©,©?©,©?©,©?©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© Õ²�
Ã © ` !�nSg]p w _ w p]_ztmt[nv¥!kuZ]_10M_�pJtyeok�x-}�_�~mef^b_�ku_z~ ©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© Õz`

Ã © ` © Õ 0�_zp¡tyeok�x�}�_�~mef^b_�ku_z~ ©?©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© Õz`
Ã © ` © � �4ho_Uivp # qJ_zp-kmg]�B_ ©,©?©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© Õz`
Ã © ` © Ã Y[Z]_32<q¡ir~mir�JnShoej{'2MtyeokugJilkuefnrp ©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© Õ²�

�54 �l� � � � Ý �l� Ý76+Ý .Vâ ��8
` © Õ Y!~mirp¡ty�S_�~�ty_ w _�~mef�²ivkuef�r_ ©?©,©?©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© ÕUÛ
` © �/0M_�~mef�²ivkuef�r_?nv¥ 'y�rnrhfg]^�_ )M¥µg]p¡{<kmeonSp¡ivh ©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© ÕUÛ
` © Ã  g]p¡{�kuefnrp¡irh¶¢�eÏkmZ2_�p w ku_z~u^ ©?©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© ÕU�

� 9;: �!�s��	 á � � �Áá ����� Ý � Ý ���=<1>@? Ò1ACBEDEFHGJILKNM �U� �PO Ý � ��	µ� .Q�
� .µ��� .��!� á �SR �T(

U�4 �#� Ý â Ý ��	 � �s�
	 � Ý �T$
� © ÕWVÎ_zivp2{�g¡~u�lilkmg]~m_Hnr¥!kmZ]_,hjilku_z~mirhBkuef^b_�¹Átuq¡iS{�_?�JnSg]p w ir~ux ©H©,©?©,©,©?©,©?©,©?©,©,©H©,© �rÃ
� © � � ilkm_�~�ivhJ!�nrg]p w iv~mxX0�_z~uef�lilkmeo�S_ ©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© �S�

85Y %#�
	�� ��.����l�[Z Ý �v� á � Þ ��8
Ø © Õ]\�g]ho_z~uejivpÎirq]q]~mnSir{�Z ©?©,©?©,©?©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© �r�
Ø © �5^¦ejt[kmZ]_,~u_Ut�km~uej{<kmeonSp�kmn�kuZ]_�{�g]~u�S_Mnr¥`_ w _�§¡p]_ w nl�S_�~ba ©,©?©,©,©?©,©?©,©?©,©,©H©,© ÃS�
Ø © Ã ��ejt'i�¥µg]p¡{�kuefnrp2nv¥�kuZ]_�{�g]~m�²ivkug]~m_dc ©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© Ã��

e/f �#�T% Ý7g 	ih Ý � Ý � �
	µ��.j9k: �#�]��	 á � Mml Ý � Ý �l��. f Ý ����	 �PO $�$
Û © Õ��4hjirtmtuef{zivh¶cDZ¡irqJ_10MeÏÖO_�~m_�p�kmefirhP\�×�g¡ilkmeonSp tu_�kukuefp]� ©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© Ãr`
Û © � 0M_�¥µnr~m^¦ilkmeonSp-nr¥#kuZ¡_10�nS^�ireop ©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© Ã��
Û © Ã �MtyxD^�qskmnvkuej{N!�_�Z¡i²�Defnrg]~ ©?©,©?©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© ÃDØ

non ñ�prqtsuqtv



` ������������´lÇ��<¯<³V´

�/f �#�T% Ý â 	ih Ý � Ý � �
	µ��. Ý : �!�s��	 á � �Áá �
	Ð�r%�.µ�]� Ý 9k: �#�]��	 á � $�8
� © Õ � irq]hjir{�_d\�×�g¡ivkuefnrp ©?©,©?©,©?©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© ÃDØ

� © Õ © Õ � }È~uefnr~meJ\�tykuef^�ivku_Ut ©?©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© ÃSÛ
� © Õ © � c�ku~mnrp]�¦cDZ¡irqJ_@�4nSp�kuefp�g¡eÏk�x ©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© ÃS�

� © � csZ¡ivqB_��H~mi w ef_�p�k[¥µnr~;�4nStyk  g]pJ{<kuefnrpJivhjt ©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© `JÕ
� © � © Õ cDZ¡ivqB_1�H~mi w ef_�p�k ©?©,©?©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© `D�
� © � © � "'p]eo¥µnr~m^ �Bnrg]p w _ w p]_Utut ©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© `�Ã
� © � © Ã cDZ¡ivqB_��4nrp�kuefpDg]eok�x�nv¥�kuZ]_��H~�i w eo_zpSk ©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© `�Ã

� © Ã csZ¡ivqB_@�4nrp�ku~mnrhB¹m�MtyxD^�qskunrkuej{,��_ztug]hok�¥µnr~�� 0�{�iSty_ ©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© `S`
��( 	 Ý � Ý . f Ý ��� á � � � .V�s��	 á � �Áá ���
� Ý f �#�r% Ý7g 	 h Ý � Ý � �
	µ��.j9k: �#�s�
	 á � ���
ÕU� © Õ¤csnrhfgskuefnrp¡t[¢�eokuZ¡nrgsk�tyku_zq ©?©,©?©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© `D�
ÕU� © ��
Áku_z~mivkuef�r_,cs{�Z]_z^b_ ©,©?©,©?©,©?©,©,©H©,©?©,©?©,©,©?©,©?©,©H©,©?©,©,©?©,©?©,©?©,©,©H©,© `��

ÕU� © � © Õ � Y#~�ivp¡tu�r_z~mtu_kVºiv�rp¡_�kuej{Hhoef£r_�
ËpD�r_z~mtu_?}È~unS�]hf_�^ ©H©,©?©,©,©?©,©?©,©?©,©,©H©,© `sØ
ÕU� © Ã csZ¡ivqB_È¥µg]p¡{�kuefnrp¡irhr¢�eokuZ10Meo~mej{�Z]ho_�k#�Bnrg]p w iv~mxM{�nSp w eokuefnrp¡t!iv~m_+p]nvk )ËZ]nSho_�¹ w eoÖO_�~m_�p�kuejiv�]hf_ )¾`��

���
� � á¶á��'á�� �
� Ý %#� á % á ��	Ì�
	 á �S���C� � (

� � �
�!���¦�2��3Ð�������

Y[Z¡_�¢�_ziv£¤{�nrpD�r_U{<kuefnrp¤nr¥�^�_ziStyg]~�iv�¡ho_�tu_�k�t-¼y½ �rÃl¿ÁÀ�½ �r�l¿µÚ�ZJirt��J_z_�p efp�ku~mn w g¡{�_ w efp ~m_�hjilkuefnrp¤¢�eokuZ
kmZ]_
tuZ¡ivqB_ w eoÖB_z~u_zp�kuejivh¶_U×SgJilkuefnrpÎirp w ~u_zhfivku_ w kmnrq]ej{�t ©Ð� _�_�p¡hfir~u�S_MkmZ¡ilkHivq]q]~mnSiS{�Z�kmn��liv~mefivkuefnrp¡irh
q¡~unS�]ho_z^ ~m_�hjilku_ w kmn2kuZ]_�irp¡ivhfxstyejt?ivp w Y#g¡�J_Ut,_��Snrhfgskuefnrp ©¦� _�¥µns{�gJt?nrp8kuZ]_�{�nr^�q¡ir{�eÏk�xÙ~u_Utyg]hokmt
irp w ¢4_,q¡~unSqJn�ty_MkuZ]~m_�_X2<¥Viv^�efhoef_zt�2Mnv¥Q2<�Dejtu{�nStueÏk�x 2'{�nrp¡tyku~�ivefp�kmt[nSp-kmZ]_,�r_U{<kmnr~[§¡_zh w t ¨ ho_Ui w efp]�bkun
_�|seftyku_zp¡{�_�~m_ztug]hÏk�t?{�nrp¡p]_z{�ku_ w kmn-kmZ]_72<q¡ir~mir�JnShoej{��r_�~�tueonSpo2,nr¥ÐkuZ¡_�{�nr^�q¡iS{<kmp]_ztmtHnv¥�kuZ]_�efp¡{�hfg¡tueonSp
^¦irq]q]efp]�
¥µ~mnr^ �JnSg]p w _ w �liv~mejilkuefnrp�¥µg]p¡{<kmeonSp¡t[efp-efp�ku_��S~mirho_�¥µg]p¡{�kuefnrp¡t © Y[Z]_?hjirtyk�nSp]_Heft[�¡iSty_ w nSp
kmZ]_,g¡tu_?nv¥�kuZ]_X2�0�_zp¡tyeok�x�}�_�~mef^b_�ku_z~�2�q]~mnrqB_�~ukuef_zt,¼�½fÕ�`v¿¬À¶½fÕzÃl¿ÌÚ ©
Y[Z]_8tynr¹Á{zivhfho_ w 2zcDqJ_z_ w V2_�kuZ]n w 22ZJi²�r_2�J_z_�p w _z�r_zhonSqJ_ w efp�~m_�hjilkuefnrp&¢�eokuZ kuZ¡_ÙtyZJivqB_ÎnrqskmeÏ¹

^�e��zivkuefnrp��Snl�r_�~mp]_ w ��x¦}+iv~ukuejivh 0MeÏÖO_�~m_�p�kuejivhJ\�×�g¡ivkuefnrp¡tH¼�½ `v¿ÁÀf½ �l¿¬Àf½ Ãl¿¬Àf½ÂØ²¿ÌÚ © 
Ëp�kmZ]_Htyku~mnrp¡���r_z~mtueonSp¦¢4_
{�nrp¡tue w _�~m_ w kmZ]_
»Jnl¢ ^¦irq]q]efp]�
� I A ¨ D�nr¥Ði�tu^bnDnrkuZº�S_z{<kmnr~�§¡_�h w8¨������ A�� �TF� !� F �#" A�$&%NF'$&%dD)(
,+* A�$&%1F,$&%kDEF�¼+e © _ ©Ð¨ ejt'ty^�nDnvkmZ]hfx��rhfnr�¡irhohfx w _�§¡p]_ w nl�S_�~�$&% ilk�ivhfhOkuef^�_zt B�Ú ©
 nr~�irp�xÔty_�k.- � kuZ]_8ty_�k/- I A ¨ D > � I A ¨ DEA0- � D
eft¦kuZ]_zp w _�§¡p¡_ w ilk�irp�x kuef^�_ © Y[Z¡_ºtyZ¡irqJ_w eÏÖO_�~m_�p�kuejivh+_U×SgJilkuefnrp ¼V{�nrp¡tue w _�~m_ w eop&½ �²¿¬Àf½ÂØ²¿¬À ©f©o© ½oÕU�²¿µÚ�ejt,tykug w ef_ w ¥µnr~�tuZ¡irqJ_�¥µg]p¡{�kuefnrp¡irhÈ�rnl�r_z~up¡_ w

�Dx¾tu_��S_�~�ivh[{�hjirtmtyej{�irh��Bnrg¡p w iv~mx¤�livhfg]_2q]~mnr�]hf_�^¦t2¼µ¢�eokuZ&g¡tu_ nr¥�kmZ]_2_�|Dku~�ir{�kunr~b_ztykuef^¦ilkm_-¥µnS~�kuZ]_
tuZ¡irqJ_?�r~�i w eo_zpSk?½fÕ²Øz¿µÚ<À¡kuZ]_zp efp/½ �r�²¿¶¥µnr~�p¡nrp2hoefp]_Uiv~[�Deftm{�nSg¡t�»¡nl¢ ©
Y[Z]_-{�Z¡iv~�ir{�ku_�~mejt�kmef{
¥µg]p¡{�kuefnrp¤nv¥[kmZ]_�_��Snrhfgskuefnrp w nS^¦ivefp¶À)1tI > 1325476�8:9mÀ!ejt
{�nrpD�r_z~ykm_ w irt#1tI >

1 �<; � IuA ¨ D,= - tunrhf�r_Ut4kuZ]_�{�nrpD�r_U{<kuefnrp-q]~mnr�]hf_�^
>
> B 1@?BAC1ED ¨ > �rF!1�A��rD > 1 2GF

Y[Z¡ivk4kmZ]ejtÐq]~mnr�¡ho_z^ ZJi²�r_�tunrhfgskuefnrp�¢�Z]_�p¦kmZ]_H�r_z{�kunS~�§¡_zh w ¨H� ,JI'¢�eokuZ/KMLON ¨P� ,QIMivp w tynS^�_
�S~unl¢[kmZ�irtmtug]^�qskuefnrp�nSp�kmZ]_?qJn�tyeokuef�r_Mq¡iv~ukkA0KRLON ¨ DTS © Y[Z]_Mefp¡{�nr^�q]~m_ztmtyef�]hf_MtueÏkmg¡ilkmeonSp�¢[irt�ivhf~u_Ui w x

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® �

efp�ku~mn w g¡{�_ w efp ½fÕ²ØU¿¬ÀM½ �r�²¿ ©&� _ �Seo�S_-tu_��S_�~�ivh[{�nrp�kmeopDg]eok�x¾ivp w {�nS^�q¡ir{�eÏk�x¤~m_ztug]hokmt © �'q]q¡hoej{�ivkuefnrp¡t
ir~u_�kmZ]_�_�|seftyku_zp¡{�_�~m_ztug]hokmt�¥µnr~
�lir~uejilkmeonSp¡ivh�q¡~uefp¡{�efq]hf_�~m_�hjilku_ w kunÙkuZ]_ \Èg]hf_�~
efp¡{�nr^�q]~m_ztmtyef�]hf_¦»¡nl¢
_U×�g¡ilkmeonSp irp w ^�_�ku~mef{?nSp�kmZ]_?¥Viv^�efhox�nr¥+tug]�¡tu_�k�t[nv¥Èib�JnSg]p w _ w w nr^¦ivefp a

� � ����	 �Ó�
��
���3Ð������� ���&3È7��
�!��3Ð�!���+��"¶����3��v�-�-3Ð�����
�-"
����� 	�

���
��������

�
� Z¡_�p ¨ eft�i�tu^�n�nrkuZ��S_z{�kunr~¶§¡_�h w ¢�_ w _zp]nvkm_Ðeokmt!»¡nl¢ ^¦ivq]q]efp]�M��x � IuA ¨ DXivp w ¥µnr~�ivpDxM^�_Uirtug]~mir�]hf_
tu_�kC- ¢�_�{�nSp¡tye w _z~,kuZ]_ 2<qB_�~ukug]~m�¡ilkm_ w 2btu_�k -.IuA ¨ D > � I A ¨ D AO-;D © Y[Z]_�{�ZJiv~�ir{<km_�~meftykuej{�¥µg]p¡{�kuefnrp¡t
�S_�~meÏ§J_zt

1 254 > 1 2 ; ��IuA ¨ D = - ¼�ÕUÚ
irp w eok�ejtM_UirtueohfxÎ�r_z~ueo§¡_ w kuZJilk#1�ACBuF�� D > 1 2 4 A�� D'�S_�~meÏ§J_ztHeop/¢�_ziv£Îtu_�p¡tHkmZ]_b¥µnrhfhonl¢�efp]� Æm´v®¡°l±�Æ�ª¬³V´l®
_U×�g¡ilkmeonSp

>
> B 1@? AC1ED ¨ > �rF!1�A��rD > 1 2 ¼Q�rÚ

��nvkmef{�_�kmZ¡ilk@AC1ED ¨ > KRLON�A 1 ¨ D�� 1 KML0N ¨ ^�ir£r_UtÐtu_�p¡tu_HiSt4i w ejt�km~uef�]gskmeonSp�¢�Z]_zp
1 � ,+*XA��Y�rF��)�� a�D
irp w2¨P� , - A��Y�rF��)�� a"!,$&%dDEF KRLON ¨P� , - A��Y�rF��)�� a#D ©
� Z]_zp ¨ ejt4ibty^�nDnvkmZ��S_z{<kmnr~Ð§¡_�h w À]tmi²x ¨ � ,.-�A��TF��rF$# -$% * ACa7F,$ % D DÈ¢�Z]_�~m_;a eft[i��JnSg]p w _ w

g¡p]eo�S_�~�ty_H¼Virp w kmZ]_4�Bnrg¡p w iv~mx,{�nSp w eokuefnrp ? N�F G K > ��nSp�kmZ]_4�Bnrg¡p w iv~mx > aÎÀlnr~+ivpDx,tygJ{�Z�°U³V­S¸�³ÌÇï³Ìª'&
Æ�´v®BÉl³Ìª¬³V´l® ¥µnS~ka:eopÙkuZ]_�{�iSty_bnv¥4p]nrp/ty^�nDnvkmZº�JnSg]p w ir~ux]Ú'kuZ]_�»¡nl¢�^¦irq]q]efp]��ejtH¢4_zhoh w _�§¡p]_ w ¥µnr~
irpDx�hfir~u�S_�kmeo^�_1B � � �rF��(�#¢�eokuZÎtynS^�_?tuhfeo�SZSk�_�|�km~mi�{�nrp w eokuefnrpJt[nrp ¨ À¡tu_�_HkuZ¡_�ty_U{<kuefnrp w _z�rnvkm_ w
kmn�ty^�nDnvkmZ-kmg]�B_zt'irp w �r_z{�kunS~4§J_�h w ÀskuZ¡_�p¾¼Q�SÚ[ivp w ¼yÕUÚ[iv~m_H_z×�g]ef�²irho_zp�k © VÎirpDx�×�g]_ztykuefnrp¡t�ir~uejtu_

{�nrp¡{�_�~mp]efp]�¤¼Q�rÚ�¢�Z]_�p kmZ]_��S_z{<kmnr~,§J_�h w eft
p]nrp¤tu^bnDnrkuZ © �'_�kuZ]_z~ykmZ]_�hf_ztmt�¢�_ w nÎkmZ]efp]£ÙkmZ¡ilkbeÏk�eft
kmZ]_�{�nS~u~m_z{�k'ivq]q]~mnSiS{�Z�¥µnS~�^¦ivpDx-tuZ¡ivqB_,q]~mnr�]hf_�^ tygJ{�Z2iSt�tyZJivqB_�_��Snrhfgskuefnrp¶À]tuZ¡irqJ_,e w _�p�kmeÏ§J{zilkmeonSp
¼Vnr~'nSqskuef^�e �UilkmeonSpJÚ<ÀJ¥µ~u_z_��Bnrg]p w iv~mx�q]~mnr�]hf_�^¦t,ÀO{�nSg]q]hfeop¡�¦»¡g]e w t�km~ugJ{<kug¡~u_�q¡~unS�]ho_z^¦t�ÀJeo^¦iv�S_�ivp¡irhÏ¹
xstueft ©f©o©f© q¡~unS�]ho_z^�_zt'efpÙ¢�Z¡ef{�ZÙkuZ]_ ªÁ´ !s´vÇo´mÄ)&�nv¥�kmZ]_btu_�k&-.I�^¦i²x2�J_b_��Snrhfgskuef�r_ © Y[Z]_bq]~mnr�]hf_�^%¼¬�rÚ�eft
_U×�g]eo�lirho_zpSk[kmn�kmZ]_?¥µnrhfhfnl¢�eop]��nSp]_+*

,.- � � * A�� �TF��(�� #a�DEF - A'�rF<D D > �rF

/10
�
/�2 1�A >> B - ? ?&¨ F'A - K ? - KMLON ¨ D0K3�GK[B�? /

2 - A��TF�� DOK+� > � ¼VÃSÚ
 nr~Hp]nrpÙtu^�nDnvkuZÙ�r_z{�kunS~�§¡_zh w t�¢�_�tuZ¡ivhfh w eftykuefp]�Sg]eftuZ¾ª��S«u±�±�®O´l®¡¯�Å¦´U´lª��S®B±�¯�¯
Ço±�°²±�ÇÂ¯<��Y[Z¡_�§¡~�t�k

hf_��S_�hHilk-¢�Z¡ef{�Z ¢�_8ir~u_8iv�]hf_Îkun&tyqB_zir£ nv¥�tynShog]kuefnrp¡t�¥µnr~/¼Q�rÚºÀ
¼VÃ�Ú�irp w ¥µnr~-kuZ¡_Ù^�nr~m_º�r_zp]_�~�ivh
2�_��Snrhfgskuefnrpo2Hq¡~unS�]ho_z^%¼µ`�Ú�¼4¢�Z]_�p8~uef�rZ�k�Z¡irp w tue w _
ejtHp]nrp �z_�~mn�ivp w efp]eÏkmefirh w ilkmi�p]nrp8p]_z{�_ztmtuir~ux
{�ZJiv~�ir{�_z~uejtykuej{�¥µg]p¡{�kuefnrpJÚ�¢�eokuZ2p]nSpÎty^�nDnvkmZ-efp]eokuejivh w ivkmibejt4*5!±�°l±�Ç4´l®O±.* ¨ � , - A��rF��rF , - ACa"!,$&%dD D�ivp w kuZ¡_¦qJn�tyeokuef�r_�q¡ir~yk A�KMLON ¨ DOS � , - A0�rF��rF ,+* ACa�D D ©
��hftunb¥µnr~[kmZ]_X2 w gJivhX_��Snrhfgskuefnrp 2'q]~mnr�¡ho_z^�t,¼ÁØvÚ�¢�_,irtmtyg]^�_HkuZ¡_,p]_���ilkuef�r_Hq¡ir~yk

A�KML0N ¨ D = � , - A0�rF��TF , * A a�DHD'D

non ñ�prqtsuqtv



� ������������´lÇ��<¯<³V´


Ëp
kuZ]n�ty_Ð{zirtu_ztzÀ²g¡tyefp]�d�?ivhf_�~m£�efp]_Ðirq]q]~mn²|seo^¦ilkmeonSp,ivp w _zp]_�~m�rxH_ztykuef^¦ilkm_rÀ²¢4_ w _�~mef�r_�_�|Dejtyku_�pJ{�_Ðnr¥
tunrhfgskmeonSp?¥µnr~#�BnvkmZ�q]~mnr�]hf_�^¦t#¢�eÏkmZ
efp]eÏkmefirh w ilkmi'�ref�r_�p,efp�c = -�� I ACa�D © Y!n w i²xM¢�_�Z¡i²�S_�p]n'g¡p]ef×�g]efp]_Utut
~m_ztug]hok�ilk�kuZ¡ivk�ho_z�r_�hD�]g]k�nrp]hfx
ivp�_ztykuef^¦ilku_,¼¬�rÚ!¥µnr~Ètug¡{�Z#2<�liv~mefivkuefnrp¡irhS¢�_zir£�tynShog]kuefnrp¡t�2lÀvtu_�_[ty_U{<kmeonSp
�B_�hfhfnl¢ ©'� Z]_�p ¨ ejtMtu^�nDnvkuZ¡_�~UÀ¡^¦ivefp]_�hfx2¢�eÏkmZº~m_ztuqJ_U{<k�kmn B�ÀOg¡tueop¡�¦kuZ]_ w nSg]�]hf_
tu{zivhf_
ZDxDqJ_z~u�Bnrhfej{
kmZ]_�nS~ux&�Dx��,ivkun¾¢�_ w _�~meo�S_Î_�|seftyku_zp¡{�_/ivp w g]p]ej×Sg¡eop]_Utut�nv¥
tu^�n�nrkuZ>tunrhfgskmeonSp kun¾kmZ]_Ù_z�rnShogskmeonSp
q¡~unS�]ho_z^ ¼µ`DÚ�¢�eÏkmZÎty^�nDnvkmZ-efp]eokuejivh w ivkmi - � c -� A0-;D *5!±�°l±�Ç¶ª��Ð´ *!¥µnS~ ¨P� # - % * A��TF��rFE,�� ACa�D D�¼ KMLON ¨ > �SÚ�ivp w efp]eokuejivh w ivkmi�eop�c -� A a�D�¢�_M�S_�k[kuZ]__�|seftyku_zp¡{�_,ivp w g]p¡ef×�g]efp]_ztmt�nr¥�i�tynShog]kuefnrp2eop

� � A'� �rF��(� FEc -� A a�DHD:( � - A'� �rF��(� FE,�� ��	 ACa#DHD
© 5!±�°l±�Ç#ª��S«u±�±.*�¥µnS~ ¨P� # - % * A��TF��rFE, *XACa#DHDM¼Qivp w KRLON ¨ > ��Ú4kuZ¡ivk'tynShogskmeonSp�
8ivhjtynb�r_z~ueo§¡_zt


 � � - A�� �TF��(� F , I ACa�D D
©
��k 5!±�°²±�Ç#ª��Ð´?¢�_ w _�~meo�S_rÀ]�Dx�ku~�ivp¡tuqJn�tyeokuefnrp-ku_U{�Z]p]ej{vÀ¡kuZ]_�g¡p]ef×�g]efp]_Utut�nr¥�¢�_zir£-tunrhfgskuefnrp-kun8¼Q�rÚ

irp w ¼µ`�Ú�¢�Z¡_�p kuZ]_,efp]eokuejivh w ivkmibejt�eop#,+* ACa�D ©
 ~unS^ kmZ¡ilk�g]p]ej×�g]eop¡_ztmt�q]~mnrqB_�~uk�x�¢�_ w _z~uef�r_'kuZ]_�¥µnrhfhonl¢�efp]�,^�nrp]nrkunSp]ef{�eÏk�xbefp¦kuZ]_M¢4_Uiv£�{�nSp��S_z{�¹

kmeonSpºq]~mnr�]hf_�^%¼¬�rÚ *�ho_�kMk�¢�n�efp]eokuejivh+{�nrp w eÏkmeonSp¡tM�r_�~meo¥µx ��
!1 -� 
 1 I� 
���kuZ]_
kuZ]_�k�¢�n-tunrhfgskuefnrp¡t�S_�~meÏ¥µx/��
 1 - 
 1 I
��k 5!±�°²±�Ç�ª��S«u±�±�À ¨ ivp w��¨ �J_zeop]�¤�Bnrg¡p w _ w À�¢4_ w _�~meo�S_2kuZ]_ºg¡p]ef×�g]efp]_Utut¦nr¥�i¤{�Z¡iv~�ir{�ku_�~mejtyej{

tunrhfgskmeonSp
1 > 1 IMkunÎ¼¬�rÚ4¢�Z]_�p-kuZ¡_Hefp]eokuejivh w ivkmibejt4eokmtu_�ho¥Èi�{�Z¡ir~miS{<km_�~meftykuej{�¥µg]pJ{<kuefnrp © Y[Z]_?e w _Ui
ejt�kun
q¡~unl�S_MkmZ¡ilkbÀG1��B_�efp]��kmZ]_�tunrhfgskmeonSp nr¥�¼Q�SÚ © irtmtunD{�efivku_ w ¢�eokuZ8{�Z¡iv~�ir{�ku_�~mejt�kmef{Hefp]eÏkmefirh w ivkmi¡À¡kmZ]_�p 1 I
ejtÐirhftun
i�tunrhfgskmeonSpº¼ÌkuZ¡_�p¦¥µ~mnr^ g]p]ej×�g]eop¡_ztmt�kmZ]_M{�nrp¡{�hog¡tuefnrp w _�~mef�r_zt�Ú ©  nS~ w nSeop¡�,kuZ]ejt4¢4_'~m_��Sg]hjiv~meftu_
kmZ]_,efp]eÏkmefirh#{�nSp w eokuefnrp �Dx�ivp eopJ{�~m_zirtuefp]�btu_z×�g]_zp¡{�_?nr¥�qBnStueÏkmeo�S_?_�hf_�^�_�p�kmt -�� efp�c -� ACa#D ©
Ëp�nr~ w _�~#kun�^¦irp¡iv�S_Ð�liv~mefivkuefnrp¡irhvq]~mnr�]hf_�^¦t!¢4_4p]_�_ w kmn�_ztm{�irqJ_Ðkun�kuZ]_�q]~m_��DeonSg¡t 5!±�°²±�ÇÂ¯���­l®OÉ��vÀ
kmZ¡ilk�eftÐkunbi²�rnSe w tug¡{�Z�~m_��rg¡hfir~ueok�x
nSp¦kuZ]_M�r_U{<kunS~�§¡_zh w-¨ ¼µ¢�Z¡eohf_HivkÐkmZ]nStu_'hf_��r_zhftÐkuZ¡_'»¡nl¢ ^¦ivq]q¡eop]�
ejt?t�kmeohfh+p]nvk w _�§¡p]_ w Ú ©�� Z]_zpºkmZ]_b§¡_�h w irp w eokmt w ef�r_z~u�S_�p¡{�_�iv~m_�tuef^bq¡hox7, - ¥µg]pJ{<kuefnrpJt�kmZ]_bp]nvkmeonSp
nr¥�¢4_Uiv£ tynShogskmeonSp¡t�kmn�kmZ]_�{�nrpD�r_U{<kuefnrp2q]~mnr�¡ho_z^�t�¼Q�SÚ<ÀÈ¼VÃ�Ú�ejt'p]nrk w _�§¡p]_ w kuZ]_zpÎkuZ]_ Å¦´zÉS±�Çï³Ì®DÄ ªÁ´U´lÇ
¥µnS~'tyZJivqB_,_��rnShog]kuefnrp2eft�kun¦efpSkm~un w gJ{�_HkuZ]_ !J«u´UÉl·¡Æ�ªÐ¯ !]­rÆ�±�nr¥�_zho_z^�_�p�kmtNA�1 > 1 I'F ¨ DÐ_U×�g]eoq¡qJ_ w ¢�eokuZ
i 2�q¡iv~�iv�Bnrhfef{[2N!.*�hoef£r_bkmnrqBnrhfnr�rx ¥µnS~,¢�Z]ef{�Z8kuZ¡_ 2�{�nSp¡tyku~�ivefpSk�2�¼¬�rÚ<À4¼VÃSÚ w _�§¡p]_Ut,i2{�hfnStu_ w tug]�¡tu_�k
� 2 ¢�Z]ej{�ZÎ{�nSpSk�ivefp¡t4kuZ]_X2�¢4_Uiv£�{�hon�tyg]~m_[2�¼�kuZJilk'ejt[^�i w _,q]~m_z{�eftu_M�B_�hfhfnl¢�Ú�nv¥�tu^�nDnvkuZ2_zho_z^b_zp�kmt

� 1 2 ; � = -I A ¨ DEF ¨ D�� ¨P� � * A�� �TF��(�  ��a�D! D
Y[Z¡ivk�ivq]q¡~un�ir{�ZÔ{�nrp¡tuejt�k�t¦eop Z¡irp w hfeop¡�¾{�Z¡iv~�ir{�ku_�~mejt�kmef{�¥µg]p¡{�kuefnrp¡t�1 > 1 IÎ¢�Z]ej{�Z&�B_�hfnrp¡�Stbkun

, - A0�rF��TF�" ¨ ACa�D D�kmnr��ilkuZ¡_�~�¢�eÏkmZ�§¡_zh w t ¨P� , - A��TF��rFE, - A a#F,$&%NDHDÈ�r_z~ueo¥µxDeop]� ¼Q�SÚ<ÀX¼VÃ�Ú ©  nS~�i��ref�r_zp
_zho_z^�_�p�k A 1�F ¨ D � � 2 À�¼
¢4_8tui²x kuZ¡ivk/1¤ejt�i�ª¬·J¸m±º¼Vi¾^b_Uirtug]~�iv�]hf_Îp]nrp {�xDhoefp w ~mej{�ivhMtyg]�Jty_�k-efp
A0�rF�� D� 7aÎÀ w _�§Jp]_ w g¡qÎkun�i ��_�~mn�^�_ziStyg¡~u_�tu_�k<Ú�¢�eokuZº�Bnvkukunr^ -�Ú�ÀJ¢�_
{�nSp¡tue w _z~'kmZ]_�tu_�k�nr¥È§¡_�h w t# tug¡{�ZÎkmZ¡ilk A 1�F$# D � � 2 © 
ÁkHejtHi�{�hfnStu_ w {�nrpD�r_�| tu_�k$#&% ©M� _�{�irp w _�§¡p¡_
kmZ]_�·s®J³���·¡±�^�eop]ef^¦ivh
p¡nr~m^ _�p¡_�~m�rx/_�hf_�^�_�p�k ¨ %¦efp¤kuZ]_-{�nrpD�S_�|/tu_�k'#&% ©7 nr~�i2�Seo�S_�p�ª¬·J¸m±#1sÀ�kuZ]_-_�hf_�^�_�p�k ¨ 12eft
kuZ]_
g¡p]ef×�g]_º¼V^�eop]ef^¦ivh�p¡nr~m^¦ÚH�S_z{�kunr~H§¡_zh w iStutuns{�ejilku_ w kmn 1-�Deji-kuZ]_¦_U×SgJilkuefnrp ¼Q�SÚ ©X efp¡ivhfhfxÙ¢�_�tuZ¡irhoh

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® Ø

�S_�p]_z~mirhoejtu_ w kuZ¡_[{�hfiStutuej{�hji'tyZJivqB_ w eoÖO_�~m_�p�kuejivhD_z×�g¡ivkuefnrp�¼V¢�Z]ej{�Z
ejt!~m_z{zivhfho_ w �B_�hfhonl¢�Ú#eop�kuZ¡_Ð¥µnShohfnl¢�eop¡�
i��Miv^�eohokunSp��riS{�nr�¡eB_U×�g¡ilkmeonSp�¥µnS~[kuZ]_�{�Z¡ir~miS{<km_�~meftykuej{�¥µg]pJ{<kuefnrp�� � , - A��TF��rF " ¨ A a�DHD *

� A0��D > � 2GF F >
> B � ? ? A���F�� = - D A
	LA��`DTA��`DLK > �

� Z¡_�~m_�� ejtbi �D­SÉ �D´UÆ w g¡ivhfeÏk�x/nrqB_�~�ilkmnr~ ©Î� _2tuZ¡ivhfh4irhftun w ejtu{�g¡tmt,kuZJilk�_z×�g¡ilkmeonSp¤nrp¤kmZ]_ÙÇf±�°l±�Ç
¯�±�ªJtu_�kukuefp]�¡À�eop�km~un w g¡{�kuefp]��nSqJ_z~mivkunr~
��� 'y¢�eokuZ]nSgsk4tyku_�q )�efp�~m_�hjilkmeonSpb¢�eokuZ�kuZ]_�kunr^�nS�r~�ivq]ZDx�efpD�r_�~�tu_
q¡~unS�]ho_z^ efp _zho_U{<km~unS^�ir�rp]_�kuej{MY V ¼Ìkm~mirp¡tu�r_�~�tu_M^¦iv�Sp]_�kmef{,Ú�^�n w _ ©

���'� ��� ������������������� ���!��
#" �%$&� � ��

�
� _�{�nSp¡tue w _z~�kuZ]_,_z�rnrhfgskmeonSp-q]~mnr�¡ho_z^

>
> B 
 ?BA 
 D ¨ >(' F 
 A��rD > 
 � ¼µ`�Ú

� � á % á ��	Ì�
	 á �S���C� 5!±�ª ¨ � , - A��rF��rF ,JI�ACa7F,$�� D D �È³Ìª�� KMLON ¨ � , - A��rF��rF ,JI�ACa7F,$���D D °l±�«<³ )$&l³Ì®DÄ
ª��D±
)�´lÇÌÇf´ �È³Ì®�Ä ·s®J³ )�´l«<Å ³Ì®¡ªË±ÁÄv«u­�¸<³ÌÇÏ³Ìª'&-Æ�´v®BÉl³Ìª¬³V´l®+*

, �D±�«u±b±.-S³j¯<ª � � K �rF0/ ?21 F43RD B�D ,6587 �rF /:9 S<; F
9

� � ¨ A BED � � =0>�6
2 % ?4@ 9OK'B 
A/ ?B1

C , �D­vª !J«m´ !]±�«<ª &-³j¯b°²±�«<³ Ñ4±�É ���s±�® ¨ � ,�D)A��TF��rFE,QI ACa#F'$ � DHD �È³Ìª��FE&K 1HG ��IÙ´l«u±�´l°l±�« �Ð±�­²¯�¯<·sÅ�±
ª��D­vª,ª��s± !s´l¯<³ÌªQ³Ì°l± !]­l«<ª�´%)�ª��D±ÎÉv³Ì°²±�«QÄ�±�®OÆm± KRLON ¨ > A0KRLON ¨ DOS � A0KRLON ¨ D,=KJ,°²±�«<³ Ñ4±�¯ A0KRLON ¨ DTS �
, - A0�rF��TF , *XA a#F,$���D D%JÐª��D­vª4³j¯F*

� � A�KML0N ¨ ACBEDHD S � � =�L�6
2 % ?4@ 9 � , - A0�rF�� D,D

, �s±�®2³ ) ?�¨ A BuF<D D FHG K > � C ­²¯H­v®º±�Ço±�Å¦±�®JªÈ´%)m, - A��TF��rFEc =NM> A > a�D D DNJ ' � , - A0�rF��TF ,QI ACa�D D'­v®BÉ
³Ì®J³ÌªQ³V­vÇ�Æ�´l®OÉl³Ìª¬³V´l®�
 � � ,QI ACa�D.JÐª��s±�«m±�±O-S³j¯�ªQ¯H¯�´vÇï·sª¬³V´l®]¯!
ÔªÁ´�ª��s±
!B«u´S¸�Ço±�Å A�PrD�°l±�«<³ )$&l³Ì®�Ä


 � , * A0�rF��rF , I ACa�D D�( # - % DHQ A��TF��rF�# = - % � ACa#DHDKR � � A�� �TF��(� F # =SM> % @ > A a�DHDEF
���s±�«m± -D ? -D Q

>T1 �SIÙ´l«m±m´v°²±�«
ª��D±�«u±�±.-S³j¯<ªV¯
­-Æm´v®]¯<ªË­l®¡ª � ¯�·¡Æ �-ª��D­vªU*
, �rF � � 
 � � =�L�6 � % 0 % =0>,6

2 % ?<V 9W9 
 � � � � - � � =�>'6 2 9 ? � � ' � � = M 6 � % 0 % =�>,6
2
9 9� ¼Q�rÚ

� 1 ? / 0
�
A � � A�KML0N ¨ A
3 DHD S � � = L 6

2 % ? @ 9 ? � � ' A
3 D � � = > 6 2 % ? @ 9 D/ 0
W
A � � A0KRLON ¨ A�X D D S � � =�L�6

2 % ?4@ 9�? � � ' AYX D � � =�>'6 2 % ?4@ 9 D0KZX D0K[3  

Ëp/nr~ w _�~Mkun w _z~uef�r_�i-g]p]ej×Sg¡eop]_UtutH~m_ztug]hok?¢�_�tyZ¡irhohÈ{�nrp¡tue w _�~HkuZ]_ w gJivhÈq]~mnr�]hf_�^1¥µnS~?¢�Z]ef{�Z8¢4_

p¡_�_ w tu^�nDnvkuZ¡_�~MtunrhfgskmeonSp¡t © ��kMkuZ¡ivkMqBnrefp�kM¢�_�p]_�_ w ^�nr~m_,~u_z�rg]hjiv~��r_z{�kunS~�§¡hf_ w t ¨ ivp w ivhjtyn�¥µ~m_�_
w eo�S_�~m�r_�pJ{�_?nrp]_Ut'efpºnr~ w _z~[kun-irq]q]hfx�kmZ]_�tunv¹Ë{�irhohf_ w Ér´v·J¸<Çf±�¯�Æ�­vÇo±]\�­lªË´�ª��D±�´l« & © }!n�tutuef�]eohfx-kuZ]_,¥µ~m_�_
w eo�S_�~m�r_�pJ{�_?irtmtyg]^�qskmeonSp-efp2¢�Z¡ilk[¥µnShohfnl¢'t�{�nSg]h w �B_�i²�rnre wX©

non ñ�prqtsuqtv



Û ������������´lÇ��<¯<³V´

����� � �.$ ���N$ 
 
 �����U� � ����� ��� �	�
�:� $)� � 
 á � � â Ý â f % ÝDÝ â �j	 Ý .µâ
� _�k # �J_2iº�Seo�S_�p¤_�hf_�^�_zpSk�efp , * A a#F,$&%NDM¢�eokuZBKMLON(# > � ©Ù� _ {�nrp¡tue w _�~�kmZ]_ g]pD�JnSg]p w _ w
nSqJ_z~mivkunS~�����eop>kuZ]_+�'efho�B_�~ukÎtyq¡iS{�_ c > ,QI�A a�DuÀ ¢�eÏkmZ w _�p¡tu_ w nr^¦ivefp a
� > c -� ACa�D¦ivp ww _�§¡p]_ w ��x

��� D - > #�D A - ¼V�SÚ

Ák�{zivp _ziStyefhox��J_,�S_�~meÏ¥µxS_ w kmZ¡ilk�kmZ]_�i w ��nrefpSk�g]pD�Bnrg]p w _ w nrqB_�~�ilkmnr~[�r_z~ueo§¡_Ut

���� > �����
©
� � á % á ��	Ì�
	 á �S���i� , �D±'·s®O¸m´l·s®OÉr±�É?´ !]±�«m­lªË´l« � � ³j¯4ª��D±[³Ì®UÑ�®¡³ÌªË±�¯�³ÌÅ¦­lÇvÄ�±�®O±�«m­lªË´l«�´ )[­M¯�±�Åb³DÄr«u´l· !
´%)�Æ�´l®¡ª¬«u­SÆ�ª¬³V´l®8³Ì® c > ,JI ACa#D��
}�~unDnv¥ © �Mtkc -� ACa#D!R , 	 ACa#DuÀ¶¢�eokuZ�� >�� ÀXirp w iSt -I ? -	 ? �- � > 1 ÀXhf_�k�# � �J_�i ty_U×Sg¡_�p¡{�_
efp# - % * ACa7F,$&%dD�¢�eokuZ KMLON # ��� �beop#,��@ ACa#Dirp w {�nrpD�S_�~m�refp]��kmn # efp�, M F@ ACa#F'$&%kD ©Ð� _,�S_�k */ 2 � � D - - K3� > / 2 # D A - - K3�

>�� L�� � / 2 # � D A - - K3�  > � � L�� � /�2 A KMLON(# � A - D I ? A # � D A - D - D0K3�  
¥µ~mnr^%¢�Z¡ef{�ZÔeopÔkuZ]_2hfeo^�eok¦¢4_ w _ w g¡{�_-§¡~�t�kmhox kmZ¡ilk��

2
A # D A - D - K+� > �8irp w kmZ]_�pÔkuZJilk�kuZ]_

nSqJ_z~mivkunS~N��� ejt w ejtutuefq¡ilkmeo�S_+*�� 2 A���� D - D - K3� > � ©

� _�{�nSp¡tye w _z~�p]nl¢ kmZ]_,_��Snrhfgskuefnrp-Z�xDqB_�~m�JnShoej{Hq]~mnr�]hf_�^ iStutuns{�ejilkm_ w kmn�ivpDx�_zho_z^b_zp�k
¨P� # -$% * A��rF��rF , * ACa#F'$ % DHD

¢�eokuZ KRLON ¨ ACBuF3D D > � 5 D � D B © � _�{�nrp¡tue w _�~¶kmZ]_�g]pD�JnSg]p w _ w nrqB_�~�ilkmnr~ �1ACBEDOefp�kuZ¡_U��eohf�J_z~yk�tuq¡ir{�_mc >
,JI A a�D w _�§¡p]_ w �Dx ��ACBED'D -&>�¨ ACBED,D A - ¢�eÏkmZ w _zp¡ty_ w nr^¦ireop a > c -� ACa#D�¢�Z]ej{�Zºejt�efp w _zqJ_zp w irpSknSp7B © Y[Z]_�Y!~meoq]hf_�k! 1�
¼ © Ú<À ��À 0#"
ejt'kmZ]_�pºi �.0'¹Ëtyxstyku_z^ efp2kuZ¡_�tu_�p¡tu_�nv¥�½ Ûl¿[¼µq¡ir�r_
��Ú�irt'¢4_
tuZ¡irhoh
�S_�~meÏ¥µx�kuZ]_?¥µnShohfnl¢�eop¡�btykmir�]eohfeok�x�{�nSp w eokuefnrp *+¥µnS~'ivpDx¦kuef^�_ztjB - ? D D�D�D ? B " À

� �7$ ACB " F�ÍJD'D D�D $@A B I F�ÍJD'D $ A B - FmÍ D�� ��
 � AÁÍ ��$`D = -
¢�Z¡_�~m_ÐkmZ]_�~u_UtynSho�lirpSk $ ACBuFmÍ D > A¬Í&%(' ?��1ACBEDTD = - _�|Dejtykmt�¥µnr~Èirp�x1BLK�$ © Y[Z¡ilk�tykmiv�¡eohfeÏk�x�{�nrp w eÏkmeonSp
ejt¶nS�D��efnrgJtyhfx'�r_z~ueo§¡_ w ¥µ~mnr^ kuZ¡_�q]~m_��DeonSg¡t¶{�nrp�ku~�ir{�kuefnrp?q]~mnrqB_�~uk�x�nv¥D_ziS{�Z,nrqB_�~�ilkmnr~��1A B " D © ¢�_Ènr�sk�ivefpkmZ]_?¥µnrhfhfnl¢�eop]�b~m_ztug]hÏk�¼y½ Ûv¿¬ÀskmZ]^2Õ © ��q¡iv�S_bÕSÕUÚ
� � á % á ��	Ì�
	 á �S��� $ 5!±�ª ¨�� # -$% * A0�rF��TF , * A a#F,$&%NDHD.J ' � , L EPA��rF��rF ,JI�ACa#DHD FÐ­v®BÉ - � c -� ACa�D.Jª��D±�«u±b±.-S³j¯<ªQ¯,­�·s®¡³���·¡±?¯�´lÇï·sª¬³V´l®


 � � A'� �rF��(� FEc -� A a�DHD�( � - A'� �rF��(� FE, I ACa�D D
ªË´�ª��D±b±�°l´lÇÏ·sªQ³V´v® !B«u´S¸�Ço±�Å C*) G �

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® �

�:� $)� � ��� � á � � â Ý â f % ÝDÝ â �j	 Ý .µâ
� _ w ef~u_U{<ku_zhox8ivq]q]hfef_ w kuZ]_�kmZ]_�nS~uxÎefp/kuZ]_8�'efhf�J_z~yk
tuq¡ir{�_ , I A a�D�ivp w ¢�_ w _�~meo�S_ w kmZ¡ilk ¨ ACBuF<D D �
,+* ACa�D?¢[irt�_�p]nSg]�rZ kun w _ztm{�~meo�B_�kmZ]_2ty_z^bef�r~mnrg¡q ©  ~mnr^ cDnS�JnSho_z�¤_�^
�B_ w eop]�/efp]_z×�g¡irhoeokuef_zt�¢4_
ZJi²�r_�c - A a�D�R ,�D)ACa#D,¥µnr~¦ivpDx E 
 I %%@= - © � _�k ¨ �B_Îi/�ref�r_�p&_�hf_�^�_zpSk¦efp ,���A a#F,$&%ND?¢�eokuZ
� K��+?�� %@= -% S - ivp w KML0N ¨ > � ©

� _�k'g¡t[nS�¡ty_z~u�S_�kmZ¡ilk'efp w eo^�_zp¡tyefnrpÎÃ�kuZ¡_?¥µnrhfhonl¢�efp]�beop¡{�hogJtyefnrp Z]nrh w t * c - ACa�D
R , � ACa�DÈkmZ]_�p
iSt�tynDnSp iSt ¨ ACBuF3D D � ,�� ACa�D�¢�_,�r_�k , - � c - ACa�DEF -O¨ A BuF<D D,D A - � , - A a�D,D
Y[Z]_�tu_�^�e��S~unSg]q/eft�irhftun w ejtutuq¡ilkmeo�S_¦irt?¢�_�hfhÐirt?Z]ejt�i w ��nrefp�k,kmiv£Defp]� kuZ]_ !�irp¡ir{�Z/tyqJir{�_ c >

, � A a�D�¢�Z]efho_?kmZ]_ w _�p¡tu_ w nS^�ireop ejt�� > c -� ACa�D © Y[Z]_�p2¢�_?�r_�k[kmZ]_
� � á % á ��	Ì�
	 á �S��� � 5!±�ª ¨ � # -$% * A�� �TF��(� FT,�� ACa#F'$&%dD D��È³Ìª�� KML0N ¨ A BuF<D D > ��D 5!±�ª
³Ì®¡³Ìª¬³V­lÇ?Ér­vªÁ­- � c -� ACa#D,­v®BÉ ' � # -$% * A�� �TF��(� F ,
	 � A a�DHD.J4ª��D±�® É)&l®B­lÅb³VÆ�­lÇ!¯ &²¯�ªË±�Å C � G �D­²¯�­�·s®J³���·¡±
¯�´lÇï·sª¬³V´l®

Ô°²±�«<³ )$&l³Ì®�Ä


 A��rD > - F 
 � � � A'� �rF��(� FEc -� A a�DHD:( � - A'� �rF��(� FE, 	 � A a�DHD'D
!�xbku~�ivp¡tuqBnStueÏkmeonSp¦ku_U{�Z]p]ej{�kuZ¡_Mq]~m_��Defnrg¡t4_�|sejt�km_�p¡{�_�~m_ztug]hokÐ¥µg]~mp]ejtyZ]_Ut4irp�g]p]ej×�g]efp]_ztmt�~u_Utyg]hokmt�¥µnr~

¢�_zir£�tynShog]kuefnrp¡t�iSt�¥µnrhfhonl¢'t ©
� _�k ¨ � ,JI A0�rF��TF ,QI ACa#F'$#%NDHD[ivp w À¡¥µnS~ L >&1 F��sÀG1
� � ,+* A'� �rF��(�  #a�DSR ,QI A��TF��rFE,QI�A a�DHD[�J_

k�¢�n¦tynShog]kuefnrp¡t4kun�kmZ]_,q]~mnr�]hf_�^ Às�ref�r_�p ^ � ,QI A��rF��rF ,JI�ACa#DHDuÀ
>
> B 1
� ? KMLON�A�1
� ¨ D > ^

¼Qtyn 1 � � ,JI A��TF��rFE,QI ACa�D D ( c - A0�rF��TF c = - ACa�D DKR ��� A'� �rF��(� FEc = - � I A a�DHDËÚ�¢�eÏkmZÎeop]eokmireoh¶{�nrp w eÏkmeonSp
1
�HA0��D > 
 � � c = -�� I A a�D

� _,ty_�k�� > 1 - � 1 I ¢�Z]ej{�Z-�S_�~meÏ§J_ztÐkuZ]_?Z]nS^bnS�r_zp]_�nSg¡tÐ�S_�~�tyefnrp¦nr¥#kmZ]_?q]~u_z�DeonSg¡tÐ_U×�g¡ilkmeonSp © � _H�r_�k, 
 � � � A�� �TF��(� F c -� ACa�D D�( � - A�� �TF��(� F , 	 � ACa#DHD F�
 A�� D > �TF
/10
�
/ 2

�1A�� >
> B 
 � ? A 
 F ¨ K D0K3�GK[B > �

kmZ]_�p#Àreo¥JkmZ]_[�r_z{�kunS~!§J_�h w�¨ ejtÈty^�nDnvkmZ]_�~Èefp�kuef^b_SÀ ¨P� # - % * A��rF��rF , � ACa#DHDuÀS¥µ~mnr^ kmZ]_�kuZ]_�q]~m_��Defnrg¡t
¢�_�hfhOqJn�ty_ w _�p¡_ztmt�� ejt[nr~ukuZ]nS�rnSp¡ivhBeop�,QI A��TF��rFE,QI�A a�DHDÈkmn�irpDx¦_�hf_�^�_�p�k ' � # - % * A��rF��rF , � ��	 ACa�D DuÀ
¢[{�Z]ej{�Z-ejt�i w _�pJty_�tug]�¡tuq¡ir{�_ © Y[Z]_zp�� > ��ivp w ¢4_,{�hfireo^ kuZ]_,g]p¡ef×�g]efp]_ztmt[nv¥�kuZ¡_�tynShogskmeonSp ©
� � á % á ��	Ì�
	 á �S��� � 5!±�ª ¨ � # - % * A��TF��rFE,���A a�DHD �È³Ìª�� KML0N ¨ > �0J1^ � ,JI A��TF��rFE,QI�A a�DHD8­v®BÉ

 � � c = - � I ACa#DMª��D±�«u±�³j¯
­�·s®¡³���·¡±,¯�´lÇÏ·sªQ³V´v® C ³ )?³Ìª[±O-S³j¯<ªV¯ G 1 � , *XA0�rF��TF , * A a�DHD?ªË´�ª��s±
!B«u´S¸�Ço±�Å

>
> B 1 ? KML0N�A 1 ¨ D > ^�F 1�A0��D > 
 �

non ñ�prqtsuqtv



ÕU� ������������´lÇ��<¯<³V´

����� � � ����� ��� ���	��
 � ��� � 

���Z$ 
 
 ��� ��� � ��� �����!� �[�
� _�{�nSp¡tue w _z~�kuZ]_ w gJivh¶_z�rnrhfgskmeonSp�q]~mnr�]hf_�^

>
> B 
 ? KML0N�A 
 ¨ D > ^�F 
oA0��D > 
 � ¼¬ØvÚ

!�x km~mirp¡tyqBnStueokuefnrp¾km_z{�Z]p¡ef{-kuZ¡_ q¡~u_z��efnrgJt�_�|seftyku_zp¡{�_ ~u_Utyg¡hÏk�¥µg]~mp]ejtyZ]_Ut�ivp&g]p]ej×Sg¡eop]_Ututb~m_ztug]hokmt�¥µnr~
¢�_zir£�tynShog]kuefnrp¡t�iSt�¥µnrhfhonl¢'t ©
� � á % á ��	Ì�
	 á �S��� U 5!±�ª ¨ � # - % * A��TF��rFE,���A a�DHD �È³Ìª�� KMLON ¨ > �0J ' A�
 � 3OE:D ^TD � ,QI A��TF��rFE,QI�A a�DHD
­v®BÉ�
 � � c = -�� I ACa�D �F, �D±�®bª��D± !B«u´S¸�Ço±�Å C*) G C «u±�¯+!�� C�� G G �D­l¯�­M·s®¡³���·¡±Ð¯�´vÇï·sª¬³V´l®b³Ì®d, * A��rF��rF , * ACa�D D��

� _�k ¨ � , I A0�rF��TF , I ACa#F'$ % DHD[ivp w À¡¥µnS~ L >&1 F��sÀG1 � � , * A'� �rF��(�  #a�DSR , I A��TF��rFE, I A a�DHD[�J_
k�¢�n¦tynShog]kuefnrp¡t4kun�kmZ]_,q]~mnr�]hf_�^ Às�ref�r_�p ^ � ,QI A��rF��rF ,JI�ACa#DHDuÀ

>
> B 1 � ? KMLON�A�1 �Ð¨ D > ^

¼Qtyn 1
� � ,JI A��TF��rFE,QI ACa�D D ( c - A0�rF��TF c = - ACa�D DKR ��� A'� �rF��(� FEc = - � I A a�DHDËÚ�¢�eÏkmZÎeop]eokmireoh¶{�nrp w eÏkmeonSp
1 � A0��D > 
 � � c = -�� I A a�D

� _,ty_�k�� > 1 - � 1 I ¢�Z]ej{�Z-�S_�~meÏ§J_ztÐkuZ]_?Z]nS^bnS�r_zp]_�nSg¡tÐ�S_�~�tyefnrp¦nr¥#kmZ]_?q]~u_z�DeonSg¡tÐ_U×�g¡ilkmeonSp © � _H�r_�k, 
 � � � A�� �TF��(� F c -� ACa�D D�( � - A�� �TF��(� F , 	 � ACa#DHD F�
 A�� D > �TF
/ 0
�
/ 2

�1A�� >
> B 
 � ? A 
 F ¨ K D0K3�GK[B > �

kmZ]_�p#Àreo¥JkmZ]_[�r_z{�kunS~!§J_�h w�¨ ejtÈty^�nDnvkmZ]_�~Èefp�kuef^b_SÀ ¨P� # - % * A��rF��rF , ��ACa#DHDuÀS¥µ~mnr^ kmZ]_�kuZ]_�q]~m_��Defnrg¡t
¢�_�hfhOqJn�ty_ w _�p¡_ztmt�� ejt[nr~ukuZ]nS�rnSp¡ivhBeop�, I A��TF��rFE, I A a�DHDÈkmn�irpDx¦_�hf_�^�_�p�k ' � # - % * A��rF��rF , � ��	 ACa�D DuÀ
¢[{�Z]ej{�Z-ejt�i w _�pJty_�tug]�¡tuq¡ir{�_ © Y[Z]_zp�� > ��ivp w ¢4_,{�hfireo^ kuZ]_,g]p¡ef×�g]efp]_ztmt[nv¥�kuZ¡_�tynShogskmeonSp ©

� �Ó� � 0 ��3[�����d�!��"��-�<�!"

����� � ����� 
 ��� � � ���1�������

	 Ý � � � $)� � 5#±�ª ¨P� , - A��TF��rFT, - ACa7F,$&%dD D?­v®BÉ 1 � , * A0�rF��TFT, *XACa#DHDH¯�´vÇï·sª¬³V´l®ÙªË´
>
> B 1 ? KML0N�A 1 ¨ D > �

, �s±�® �Ð±,�s­l°l±

� � >> B 1 � � = M 6 � % 0 % � M�� L 6
2
9�� 9 
 � � 1 � � = L 6 � � % 0"! #

2
9�� � ¨ � � = M 6 � % 0 % = M 6

2
9 9 ¼VÛSÚ

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® ÕSÕ

}�~unDnv¥ © , - � , * A��TF��rF$# -$% *� A a�DHD4¢4_?Z¡i²�S_
/ 0
�
? >
> B 1�F - K � M�� L@6

2
9 � # � M � LF 6

2
9 K[B > / 0

�
/ 2 1 ¨ D A - K+� K'B

Y[Z¡_�p

� / 0
�
? >
> B 1�F - K � M � L@6

2
9 � # � M � LF 6

2
9 K'B � 
 � � 1 ¨ � � = M 6 � #

2
9 � � - � � = M 6 � % � M�� LF 6

2
9 9

���'� � 
 � � � � � � � � � 
�� ��� ��� ��� �%$ �.� ���
� _ w _UivhX¢�eokuZ2_�hf_�^�_�p�k�t ' � ¢�Z¡ef{�Z2iv~m_,{�nrp�kmeopDg]nSg¡t�eop#c = I ACa#D
� � á % á ��	Ì�
	 á � $:�C� 5!±�ª ' � ¸u±[­,¸m´l·s®OÉr±�É�¯�± ��·¡±�®OÆ�±�³Ì®N, - A��TF��rF " ¨ A a�DHD+¯<·¡Æ �,ª��D­vª��� I ' � ³j¯[¸m´l·s®BÉS±�É³Ì® , - A0�rF��rF c = I�ACa#DHD��
	J·¡Æ �/±�Ço±�Å¦±�®¡ªQ¯�¸m±�Ço´l®DÄÎªË´ ��� A�� �TF��(� F c = I A a�DHD.JH­²¯�¯<·sÅ�±�ª��s­lª ' � A��rD > ' �³j¯¾­ Är³Ì°l±�®5±�Ço±�Å¦±�®Jª�³Ì® " ¨ ACa#D�� , �s±�® ª��s±�«m± ±O-r³j¯<ªQ¯¤­ ¯�·J¸<¯�± ��·¡±�®BÆ�± ¯<ª¬«u´l®DÄvÇ &�Æ�´v®¡°l±�«QÄ�±�®¡ª�³Ì®
, - A0�rF��TF , - ACa�D D��
� _[i w irqsk#kmn'kuZ¡_4q]~m_ztu_�p�k+tyeokug¡ivkuefnrp,kmZ]_�q]~unDnr¥]nv¥¶½fÕ�¿�kuZ]_znr~m_�^�� © ÕÐq¡ir�r_[�vÛ�¼Veop
kuZ]_[��nr�S_�~�Y#_z^�ir^ � t
�S_�~�tyefnrp-�ref�r_zp�efp-¥µnDnrk'p]nvkm_zt�Ú ©
	 Ý � � � $)� � ,�� K �rF�ª��D±�«u±b±.-S³j¯<ªQ¯,­-Æm´v®]¯<ªË­l®¡ª�
�� �È³Ìª�� ,.- � " ¨ ACa#D F

� � - � � = M 6
2
9�
 � � � - � � � 8 6 2 9 ?�
 � � � - � � ��� > 6 2 9

}�~unDnv¥Ènr¥�kmZ]_
hf_�^�^¦i�*[irtmtug]^�_?kuZ¡ivkMeok�eft�¢�~unSp]� © Y[Z¡_�p¶À ,�� K �]ÀJkuZ¡_�~m_�_�|sejt�k�t - � � " ¨ ACa#D�ivp w

 � �  tyg¡{�Z-kuZJilk

� � - � � � = M 6 2 9 7�� � � - � � � � 8�6 2 9�?�
 � � � - � � � � � > 6 2 9
� _,efpSkm~un w gJ{�_�� � > - ��� � � - � � � � 8)6 2 9mÀ¡irp w ¢4_ w _z~uef�r_3*

� � � � � � = M 6
2
9 7�� ?�
 � � � � � � � � � > 6

2
9 7��

!�gsk?ivhjtyn � � � � � � = M 6
2
9 
�
 � � � � � � � 8�6

2
9 > 
+ÀJ¥µnr~?tynS^�_
{�nSp¡t�k�ivp�k�
 © Y[Z]_�p * � � � � � � � � > 6 2 9 � � ©

!�gskÐiSt!� � � � � � � 8:6
2
9 > 1 ÀrkuZ]_z~u_[_�|sejt�k�tÈi?tyg]�Jty_U×Sg¡_�p¡{�_[tyku~mnrp¡�rhfx�{�nrpD�S_�~m�r_�p�k�eop , - ACa�D
R c = I ACa#D F

¢�Z¡ef{�Z¦kmg]~mp¡t�kmn
�B_Mtyku~mnrp]�Shox�{�nSpD�r_�~m�r_zp�kÈkun �z_�~mn © Y[Z]ejtÐejt4i�{�nSpSkm~mi w ej{<kuefnrp¦¢�eokuZ � � � � � � = M 6
2
9W9 7��O©

}È~mnDnv¥�nv¥�kuZ]_,q]~mnrqBnStueokuefnrp *  ~mnr^�kmZ]_,hf_�^�^¦i]À , G K �¡ÀDkuZ]_z~u_?_�|Dejtykmt�i�{�nSp¡t�k�ivp�k@K � tug¡{�Z�kmZ¡ilk
,<' � , - A��TF��rF " ¨ A a�DHDEF

� � ' � � = M 6 � % 0 % = M 6
2
9W9 
 G�� � ' � � = M 6 � % 0 % � 8:6

2
9W9 ? K � � � ' � � = M 6 � % 0 % � � > 6

2
9W9

� _¤{�nSp¡tye w _z~-p]nl¢ kuZ]_/ku_z~u^¦t ' � %  > ' � � '  À�¥µnS~ �5K G © � eÏkmZ kmZ]_ eop¡eÏkmefirh?{�nrp w eÏkmeonSp
' � %  A0��D > � �Hef�r_zp"!QK �¡À]irt$� � ' � %  � � = M 6 � % 0 % � 8�6

2
9W9�
 � Àseo¥!¢�_,{�Z]nStu_;G/tygJ{�Z�kmZ¡ilkjG � 
 1 � �#!UÀ

¢�_,tyZJivhfhX�r_�k%$
� � ' � %  � � = M 6 � % 0 % = M 6

2
9W9�
 1 � ��! ? K � � � ' � %  � � = M 6 � % 0 % ��� > 6

2
9W9

non ñ�prqtsuqtv



Õ²� ������������´lÇ��<¯<³V´

© ��k�kmZ¡ilkÐqBnrefp�kÈkuZ]_M{�nrpJ{�hfg¡tyefnrpb¢�efhoh w _�~meo�S_[eÏ¥X¢�_�_�kmir�]hfeftuZ¦t�km~unSp]�,{�nrpD�S_�~m�r_�pJ{�_4kun#��_z~un?nr¥ ' � %  efp, - A0�rF��TF c = I�ACa�D D © �'nl¢,À²irtJ, - ACa#DKR c = I A a�D!¼Ì¥µnS~ � 
 � Ú<ÀU¢4_È�S_�k ' � %  � # - % - A0�rF��rF c = I A a�DHDKR
� � A'� �rF��(� FEc = I ACa�D DuÀ¡irp w , B K �rF � � ' � %  ACBED � � ��� > 6 2 9 
 �
tun�kmZ¡ilk��Dx¦g¡tu_Mnr¥ � _z�J_Uty�Sg]_ w nr^�eopJilku_ w {�nrpD�r_z~u�S_�p¡{�_�kuZ]_znr~m_�^5eok[¢�efhfhB�B_,tyg��¦{�eo_zp�k4kmn�q]~mnl�r_�kuZ]_
qBnrefp�k�¢�eftu_�{�nrpD�r_z~u�S_�p¡{�_�nv¥ ' � %  A BED't�km~unSp]�rhfx kun.��_�~mn�efp c�= I A a�D ©
� _¦tuZ¡ivhfh!q¡~unl�S_
eokM¥µnS~dB > � ©
� _,Z¡i²�S_ ' � %  A0��D >�5 � ?�� � Às¢�eÏkmZ

5 � > 1 � 3 / W
�
' � %  A BED0K[BuF�� � > � 1 � 3 / W

�
AY3 � BED '��� %  ACBED0K[B


Á¥#! K �beft��Seo�S_�p ¢4_,{�Z]n�ty_]3�tug¡{�Z-kuZ¡ivk

� � � � � � � � >�6
2
9�
 / W

�
� � ' �� %  A BED � � � � >'6

2
9 K'B

 efp¡ivhfhfx�¢4_?nS�¡ty_z~u�S_�kmZ¡ilk 5 � � �b¢4_Uiv£Dhfx�eop " ¨ ACa#DuÀskmZ]_�pÎtyku~mnrp]�Shox¦efp#c = I ACa�D ©

����� � ��� � � �

K��� ����

�
� _ w _z~uef�r_ w kuZ¡_�_�|seftyku_zp¡{�_[nr¥Jkmg]�J_'iStutuns{�ejilkm_ w kmn�iH�r_z{�kunS~!§J_�h w�¨ ¢�Z]efhf_[kuZ]_[»¡nl¢Ô^¦ivq]q]efp]��� I A ¨ D
w n�_Ut�p]nrkÐ_�|sejt�k © �'_�kmZ]_�~m�r_zho_Utut�¢4_'p¡_�_ w i�~u_z�rg]hjiv~meÏk�x�tyg¡{�Z�iSt ¨ � # -$% * A0�rF��rFr,�� ACa#F'$#%NDHD�¢�Z]ej{�Z
^¦ir£r_zt�q]~mnr�¡ho_z^5¥µnr~[^¦ivpDx¦�liv~mefivkuefnrp¡irhOirq]q]hfef{zilkmeonSp¡t�¢�Z]_�~m_�kmZ]_H§¡_�h w tyZ]nSg]h w �B_?p]n�^bnS~u_H~m_��rg¡hfir~
kmZ¡ivp , I A��TF��rFE, I A a#F,$ % DHD
¼'irp w ivhjtyn2eokmt w ef�r_z~u�S_�p¡{�_UÚ ©3 nr~?kmZ¡ilk�~u_UirtunrpÙ¢�_ w _��S_�hfnrq iÎty_�kykmeop]�
efp/¢�Z]ef{�Z8p]nrp¡_�_�|�km~mi-~m_��rg¡hfir~ueok�x-ejt?~m_z×�g]ef~u_ w nrpÙkuZ]_��r_U{<kmnr~M§¡_�h w ¼[irp w eokmt w ef�r_z~u�S_�p¡{�_UÚ'�]gsk,¢4_
tuZ¡irhoh¶ef^�qJn�ty_�i�~u_z�rg¡ir~ueok�x�nrp kmZ]_,kug¡�J_��JnSg]p w ir~ux © Y[Z¡ivk�~u_z�rg]hjiv~meok�x¦¢�eohfh#�B_�~m_�hjilku_ w kun¦kmZ]_,kug¡�J_
kmZ]~mnrg]�SZbeokmt��JnSg]p w ir~ux !s±�«<³ÌÅ�±�ªË±�« © ��k�kuZJilkÐqBnrefp�kÈkuZ]_z~u_�ir~u_�tu_��S_�~�ivhsqBnStmtyef�]hf_'ivq]q]~mnSiS{�Z]_zt�nr¥BkmZ¡ilk
{�nrp¡{�_�qsk ©%# p]_�qJn�tutuef�]eohfeok�x ejt�kun-{�nrp¡tue w _�~�kuZ]_ ªQ³ÌÅ¦± �Á¯+!]­rÆ�±MqB_�~meo^�_�km_�~Hnv¥ÈkmZ]_
hjilkm_�~�ivh��JnSg]p w ir~ux R
nr¥�kuZ]_-kug¡�J_SÀÐivpÔnvkuZ¡_�~
nSp]_ eft
kun/{�nrpJtye w _�~�kuZ¡_�kmeo^�_ eop�ku_z�r~�ivh4nv¥�kuZ¡_ tuq¡ilkmefirh4qB_�~mef^b_�ku_z~�nr¥'kuZ]_
^�nl�Defp]� w nr^¦ivefp&¢�Z]ef{�Z �]g¡eohok¦kuZ]_ºkug]�B_ © Y[Z¡_2§¡~mtyk�ivq¡q]~un�ir{�Z¾¢�nrg¡h w ¥µg]~mp]ejtyZ ef^b^�_ w efivk�ir{z{�_zt
kmnºkmZ]_��liv~mejilkuefnrpJivh�q]~mnrqB_�~ukuef_zt
nv¥�kmZ]_ !�nSg]p w _ w *�iv~mefivkuefnrp ¥µ~�iv^�_�¢�nr~m£8irp¡t�tuqB_z{�eo§J×�g]_zhox/kunÙkuZ]_
�SnDn w {�nr^�q¡ir{�eÏk�x-q]~mnrqB_�~ukuef_zt�nr¥�kmZ]_�¥Vir^�eohfx-nr¥+kug]�B_ztM¢�eÏkmZÎ�JnSg]p w _ w qB_�~meo^�_�km_�~�t�efp $ %JS - © Y[Z¡ilk
irq]q]~mnSiS{�ZÙ¢[irt,{�nSp¡tue w _z~u_ w efp ¼�½Â�v�l¿ÌÚ © 
Ák
ho_ w kunÎ�r_z~uxÙZ¡i²�DxÙ�liv~mefivkuefnrp¡irhÈivp¡irhoxstueft ©¦� _-{�nrpJtye w _�~
Z¡_�~m_,kuZ]_bty_U{�nSp w ivq¡q]~un�ir{�Z2ivp w ¢4_bi w irqsk'kuZ¡_
~m_ztug]hÏk�t'nr¥�¼�½Â�vÃl¿µÚ[kmn�kmZ]_�{zirtu_�nv¥��S_z{<kmnr~�t[§¡_zh w tMefp
, - A A��rF�� D  3a#D ©È� _HZJivp w hf_H_�|seftyku_zp¡{�_H~m_ztug]hÏk�t�¥µnS~�tynShogskmeonSp¡t4nv¥¶kmZ]_,{�nrpD�S_z{<kmeonSp�_z×�g¡ivkuefnrp¶À��]gsk�p]n
g¡p]ef×�g]efp]_Utut[~m_ztug]hokzÀDkuZ¡_MkmnDnrhXefp�kmZ¡ilk�irq]q]~mnSir{�Z�eft�kmn�{�nrp¡tue w _�~�kuZ¡_�ty_�k[nr¥!q¡ireo~�tkA 1�F ¨ DÐtunrhf��efp]��kuZ]_
{�nrpD�r_U{<kmeonSp�¥µ~mnr^ �Seo�S_�p eop]eokuejivh!ty_�k@->efp�a *
�Hef�r_zp ib^�_ziStyg]~�iv�¡ho_?tyg¡�¡ty_�k - R aÎÀ]¢�_H{�nrp¡tue w _�~�kuZ]_?¥µnShohfnl¢�efp]�btu_�k�t[_z×�g]efq]qB_ w ¢�eÏkmZ ~m_ztuqB_z{<¹

kmeo�S_?¢4_Uiv£¦kmnrqBnrhfnr�ref_zt *
	 > � 1 � , * A��TF��rFE, * ACa�D DÐ¢�eokuZ 1 I > 1bFGAC1 � , - A��TF��rF � - A a#F,$ % DHD  ¼V�SÚ

Y[Z¡_?tu_�k 	 ejt[_z×�g]efq]qB_ w ¢�eÏkmZ2kuZ]_H¥µnShohfnl¢�eop¡�b¢�_zir£�kunSqJnShonS�rx"*

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® ÕUÃ

1 � � 1¾eo¥+irp w nrp]hfx�eo¥!kmZ]_?k�¢�n�¥µnShohfnl¢�efp]�b{�nrp w eÏkmeonSp¡t[Z]nrh w *
,.- � , - A'� �rF��(�  �a�D F / 0

�
/ 2 A 1 � � 1)D - K3�GK[B � �

, ^ � , - A0�rF��rF � �
���  D ACa�D D F

/ 0
�
/ 2 A0AC1 � ��A 1)D ^
K[BTK+� � ��D

� > � ¨P� , - A��rF��rF , - ACa"!,$ % D D Fu¢�eÏkmZ KMLON ¨P� , - A��TF��rFE, - A a�DHD  ¼yÕz�SÚ
_U×�g]eoq¡qJ_ w ¢�eok�kuZ¡_,¢4_Uiv£ X AC, - FE, *3DÈkunSqJnShonS�rx *

, � � , * A'� �rF��(�  a"!,$ % DEF / 0
�
/�2 ? A ¨ � � ¨ D F � K K3�GK[B � �

irp w , � � , * A'� �rF��(�  �a#D F / 0
�
/�2 A0KRLON ¨ � � KRLON ¨ D �JK3�GK[B � �

� _�k'g¡t'{�nrp¡tue w _�~�kuZ¡_?¥µnrhfhonl¢�efp]��ty_�k *
��2 > � A 1�F ¨ D � 	  � Fy¢�eokuZ >> B 1�?BAC1ED ¨ > �rF+1�A0��D > 1 2  ¼yÕrÕUÚ

4 � ÝDá � Ý � $)� � , �D±�¯�±�ª ��2 ³j¯
Æ�Ço´²¯�±�É�³Ì® 	  � �

}�~unDnv¥�*
� _�k A 1 � F ¨ � D � A 1�F ¨ D © 
Á¥ÐkuZ]_�{�nSp��S_�~m�refp]��tu_z×�g]_�pJ{�_
ejtMeop � 2 ¥µ~mnr^ kuZ¡_ ![ivpJir{�ZÙc�km_�efp]Z¡ivgJtut

kmZ]_�nS~u_z^ ¢�_H�S_�k[kuZ¡_,�JnSg]p w _ w p]_ztmt�nr¥#kuZ¡_?¥µnrhfhonl¢�efp]� , - A0�rF��rF�" ¨ ACa#DHDÐp]nS~u^ *
/10
�
� � 1 � � ��� M 6

2
9MK[B 
 �

¥µ~mnr^ kmZ]_�q]~m_��Defnrg¡t
~u_Utyg¡hÏk�t
¢�_��S_�k
kmZ]_2t�km~unSp]� , - {�nSp��S_�~m�r_zp¡{�_�nv¥�kuZ]_ ty_U×Sg¡_�p¡{�_
1 � ÀÈkmZ]_�p kuZ]_
hfef^beokuefp]� _�hf_�^�_�p�k?�r_z~ueo§¡_zt 1 I > 1-irp w ¢�eokuZÙkuZ]_�¢�_zir£2{�nrpD�r_z~u�S_�p¡{�_zt�nr¥Ð�BnvkuZ ¨ � ivp w KRLON ¨ � ¢4_
�S_�k,efp8kmZ]_�hoef^�eÏk�eop8kuZ]_¦¢�_zir£2¥µnr~m^
g]hjilkmeonSp&¼QÃSÚMnv¥�kuZ¡_�{�nrpD�S_z{<kmeo�S_
_U×SgJilkuefnrp8¥µnr~?kmZ]_¦q¡ireo~ A 1�F ¨ D
¢�Z¡ef{�Z-kug]~mp¡t[kmn��J_�irp-_zho_z^b_zp�k'nv¥ ��2 *

,.- � � * A�� �TF��(�� #a�DEF - A'�rF<D D > �rF
/ 0
�
/�2 1 � A >> B - ? ?&¨ � F'A - K � - KRLON ¨ � D0K3�GK[B&? /

2 - A0�rF��PD0K3� > �

non ñ�prqtsuqtv



Õz` ������������´lÇ��<¯<³V´

����� � 
 � � � � � � � � � 
�� ��� ��� ����� ����� � ��� �.$ � �(� �
$)� ��� � g-Ý � ��	Ì� Þ � Ý ��	�� Ý � Ý �
 nrhfhonl¢�efp]�-½oÕz`l¿�Ào½fÕzÃl¿�Às¢4_?{�nSp¡tye w _z~4¥µnS~�ivpDx�{�hfnStu_ w tu_�k�� efp a kuZ]_ w _zp¡tueÏk�x¦qB_�~meo^�_�ku_�~�iStutuns{�ejilku_ w
kmn¦ivpDx��7K ���Dx�kuZ]_?¥µnShohfnl¢�eop¡� ©

����A��ND > 3 
ZE �
	 6 � % � 9 � �&� 5 3'AY�
� D

�#! � ¼yÕU�rÚ

� Z¡_�~m_ � � eft�kmZ]_ w efhfivkuefnrp�� � >���
 	�� "XA��PF !�D ©�� _,~u_U{�irhohXtunr^�_?^�ireop2q]~mnrqB_�~ukuef_zt *
Y[Z]_,^¦ivq¡q]eop¡��- � ����A > -;D�ejt[hfnl¢4_z~y¹Ëty_z^�eO{�nrp�kuefpDg]nrgJt4efp kuZ]_1c � ¹¬kunSqJnShonS�rx

Y[Z]_?q]~mnrqB_�~uk�x�� � A > -;D ?  eo^�q]hfef_zt[kmZ¡ilk'^�_ziSttA > -;D > ��irp w - � > - eft�nSqJ_zp-efp a D

Á¥�� � A > - � D 
�� ivp w - � {�nSp��S_�~m�r_UtÐefp kuZ]_ c � �ÙkmnrqBnrhfnr�rx�kmn�tynS^�_HnSqJ_zp tug]�¡tu_�k

-2R a#FykuZ]_zp kuZ]_�{�nrpD�r_z~u�S_�p¡{�_�Z]nSh w t'eop-kuZ]_ , I ACa#DVkunSqJnShonS�rx�nr¥#kmZ]_�{�Z¡iv~�ir{�ku_z~uejt�kmef{�¥µg]p¡{�kuefnrp¡t

$)� ��� � � . Ý � � Y % Ý � ���!� Ý
� �4ho_UivpÎnrqB_�p2kmg]�B_�ejt�i�tu_�k��� eop �Y�rF��)�� a tug¡{�Z2kuZJilk�¥µnS~ 5 D �MD B�À��-.I > � � � a �kA BuF�� D � ��  �eft
irp-nSqJ_zpÎty_�k[efp#a �r_�~meo¥µx�efp]��¥µnr~'irho^�nStyk�_��S_�~mx3BÐefp&A��rF�� DÈkuZ]_?¥µnShohfnl¢�efp]�¦{�hf_zivp¡_ztmt4q¡~unSqJ_z~yk�x *

� � 5 3'A > �-.IED > �TF �-.I > efp�ku_z~uefnr~[nv¥ 
 � A �-.IHD'D ¼yÕzÃSÚ
��nvkmef{�_'kuZJilk�iStÈkmZ]_�q]~m_��Defnrg¡tÐnrqB_�p]_Utut4{�nSp w eokuefnrp�Z]nSh w tÐilk[ivhf^�nStykÐ_��S_�~mx
kmeo^�_;B[À�kmZ]_Mtu_�k � eft4p]nvk
p¡_z{�_Ututmiv~m_�hfhfx�eokmtu_�ho¥�irp�nrqB_�p tyg¡�¡ty_�k�efp �Y�rF��)�� a © �'_�kmZ]_�~ukuZ¡_�hf_ztmtÐ¢�Z]_zp�kmZ]_M§¡_�h w ¨ ejt�tu^�nDnvkuZ�kuZ]_
kmg]�B_�� F��R4���� � B  � /� I A ¨ D A0- � D�ejt�nrqB_�p¤¼µ~m_ztuq © nSqJ_zpºivp w {�hf_zirp2nrqB_�pJÚ�¢�Z]_zp2kuZ]_,efp]eokuejivh�ty_�k - � eftnSqJ_zp/¼V~u_Utyq © {�hf_zivp nrqB_�pBÚ�eop#a ©
� _
tmi²x�kuZJilk�k�¢�n�kug]�B_zt � irp w�� � ir~u_,_U×�g]eo�lirho_zpSk'eo¥+kuZ]_�{�Z¡iv~�ir{�ku_�~mejt�kmef{�¥µg]p¡{�kuefnrp¡tMiv~m_H_U×�g¡ivh

iStH_�hf_�^�_�p�kmt?efp&,QI A0�rF��rF ,JI ACa#DHD
¼µe © _ © 1 � > 1!� � Ú<À#kuZ¡ivk?ejtHkunÎtmi²x2kuZ¡ivk�ilk�ivhf^�nStyk?_z�r_z~ux kuef^�_3B
kmZ]_Mk�¢4nbty_�kmt � � � a � A BuF��PD �"�  Hivp w � � � a ��ACBuF��PD ��� �  Hiv~m_'kmZ]_?tuir^b_Mg]q�kmnbi
^�_ztug]~mir�]hf_
tug]�¡tu_�k�# nv¥`a �r_�~meo¥µx�efp]� �&� 5 3'A$# D > � ©
	 Ý � � � $)� $ 5#±�ª � ¸m±b­�Å�±�¯<·s«u­S¸�Ço±�¯�±�ª4³Ì® � �TF��)�� a J�³ )?ª��D±�«u±�±O-S³j¯<ªV¯,­�Æ�Ço±�­l®/´ !s±�®ºª¬·J¸m±%�� ¯<·¡Æ �
ª��D­vª:1 & > 1('& JÈª��s±�®Îª��D­vª4Æ�Ço±�­l®Îª¬·J¸u±,³j¯M·s®¡³���·¡± � C , �s±�«u±�±.-S³j¯<ªQ¯?­lªÐÅ�´l¯�ª�´l®B±
±
��·s³Ì°l­lÇo±�®¡ª[Æ�Ço±�­v®Ù´ !]±�®
ª¬·J¸m± G
}�~unDnv¥�*�irtmtyg]^�_bk�¢�n2tug¡{�Z¤{�hf_zirp/kug]�B_zt��� irp w �� � © Y[Z]_�p¤ivk
i © _ © BM¢4_¦ZJi²�r_)�-.I > �- �I g]q/kunºi
^�_Utyg]~�iv�¡ho_'tu_�k*#jI+�r_�~meo¥µx�efp]���&� 5 3'A+#jIED > � © �MtÈkmZ]nStu_�k�¢�n�nrqB_�p�tu_�k��r_�~meo¥µx ¼yÕzÃSÚ+kuZ]_zxbir~u_'_U×�g¡ivhjt ©
� Z]_zp!- � ejt�i¾{�ho_Uivp�nSqJ_zp�eopSa irp w�� eft-i¾{�hf_zirp�nrqB_�p kmg]�J_8eop �Y�rF��)�� aºÀ�¢�eÏkmZ 1 � �

��� A'� �rF��(� FEc = - � I A a�DHDÐirp w tyg¡{�Z-kuZJilk�kuZ¡_�~m_H_�|seftykmt�i w ef�r_z~u�S_�p¡{�_�¥µ~m_�_?§¡_zh wÎ¨ efp"#5tug¡{�Z-kuZ¡ivk�*
>
> B 1 &/?BAC1 &JD ¨ > �rF 1!&mA0��D > 1-, F ¼yÕ�`�Ú

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® Õ²�

¢�_�tui²x kuZJilk ¨ �]g¡eohokmtHkmZ]_bkug]�B_¦ivp w ¢4_bp]nvkm_ � > � 8 © �'nl¢�tug¡{�ZÙ§¡_�h w ¢�Z¡_�pÙeok,_�|sejt�k�tMejtHp]nvk
g¡p]ef×�g]_ © Y[Z]_,ty_�k'nv¥�§¡_�h w t�kmZ¡ilk'�]g¡eohok�kuZ]_�{�ho_Uivp nrqB_�p kug¡�J_ � ejt�{�hfnStu_ w ivp w {�nSp��S_�|.*

#(� > � ¨H� # � � 8 > �  ¼yÕU�rÚ

	 Ý � � � $)� � � )?ª��D±�¯�±�ª #(� ³j¯,®B´v®/±�Å"!Bª'& J�ª��D±�®Ù³Ìª�³j¯
Æ�Çf´²¯�±�É-­v®BÉ Æm´v®¡°l±.-�³Ì® # ¯�´�³Ìª�Æ�´v®¡ªË­l³Ì®]¯
­
·s®J³���·¡±�±�Çf±�Å¦±�®Jª ¨ ������³VÆ �2Å�³Ì®J³ÌÅ�³��U±�¯�ª��s±Q,JI A0�rF��TF ,QI ACa�D DH®O´l«<Å ³Ì®8ª��s­lª�Æ�Çf­²¯�¯<�
� Z¡_�p8kuZ]_�kmg]�J_ � eft?�¡g]eohok��DxÙi ty^�nDnvkmZÙ§¡_zh w¤¨ � , - A��rF��rF # - % *� ACa#F'$&%dD DuÀ¶kmZ¡ilk,ejt � > � 8
¼Ve © _ © -.I > � � � a � ACBuF�� D � �  > ��IuA ¨ D AO- � DËÚ<ÀXnr�D�Defnrg¡tuhox�kuZ]_b{�nSp��S_�|Îty_�k #(��� eftMp]nrpÙ_�^�qsk�xiSt ¨ � # � � © !4g]k�eopÎ�S_�p]_z~mirh ¨ � �4À]kmZ]_�^�eop¡eo^�g]^ ,JI<¹Áp]nr~m^ _zho_z^�_�p�k�efp # � �4À¡ejt w eÏÖO_�~m_�p�k�¥µ~mnr^
¨�©
� _ w _ztm{�~mef�J_?p]nl¢ i¦{�nrpJt�km~ug¡{�kuefnrp-nv¥È{�hf_zivp nrqB_�p-kug¡�J_Ut[¥µnr~'¢�Z¡ef{�Z-kuZ]_�tu_�k # � ejt[p]nSp-_z^bq]k�x ©

$)� ��� $ 4 � Ý�� %��s�l�]� á . 	µ� � �
	Ì���!�s��	 á �
� _Îkmg]~up kmn¤kuZ¡_ÙtyeokugJilkuefnrp�nr¥ w xDp¡iv^�ej{�ivh w nr^¦ivefp © # p]_Ù{�nrg]h w kuZ]efp]£&kun¾gJty_2kmZ]_ºkmeo^�_�¹Ëtuq¡ir{�_
qB_�~mef^b_�ku_z~
irt,eok
¢[irt,{�nrp¡tue w _�~m_ w eop ¼	�
�DÚ ©� nS~
ivpDx8tu^�nDnvkuZ/¥µ~m_�_ w ef�r_z~u�S_�p¡{�_��r_z{�kunS~?§¡_�h w À ¨ �
��� A'� �rF��(� F$# -$% *� A a#F,$&%NDHDEF]¢4_,{�nrp¡tue w _�~UÀ

� �TA ¨ F�- � D > � L G � / 0
�
A >> B
� D I K[B � � ��� �TA ¨ F�- � D� ¼yÕz�SÚ

� Z¡_�~m_
� � A ¨ F�- � D > � � � c - A0�rF�� DEF � � A > - I A ¨ D D 
 � A BED 5 D � D BuF � A���D 
 A 1 ? �oD+� � A > - � D  

� Z¡_�~m_�iv~m_H^¦irp�x-_�|]iv^�q]hf_zt'eopÎ¢�Z]ej{�Z kuZ¡ivkMtu_�k'ejt'p]nSp _z^�qsk�x ©4� Z]_�p2kmZ¡ilkMtu_�k'ejt'_z^�qsk�x�¢�_,q]gsk
� ��A ¨ F'- � D > ?# © ��nvkmef{�_�kuZ¡ivk�_��S_�p�¢�Z]_�pbkmZ]_�^¦ivq]q]efp]��E > ACB�� � ����AO-.IuA ¨ D D D¶ejt�ivp�_�hf_�^�_zpSk
nr¥ c - A��TF�� D[¼ÌkuZ¡_�p E ��� �TA ¨ F�- � D  ²Ú�ÀS¢�_�^¦i²x
Z¡i²�S_+* � A ¨ F'- � D ? � � E � � � I =0>,6 � % 0 9 iSt+kuZ¡_'^�eop]ef^�e �z_�~¢�efhfh¶_ztm{�irqJ_Hkun�qBnStmtyef�]hf_?�²ir~uejilkmeonSp-nr¥#kmZ]_?¥µg]p¡{�kuefnrp8E ©
� � á % á ��	Ì�
	 á � $:�i��� ´l«º­l®�&Ù¯<Å¦´z´vª�� )�«u±�±ºÉl³Ì°l±�«¬ÄS±�®BÆ�±�Ñ4±�ÇoÉ ¨ � ��� A�� �TF��(� F # - % *� ACa#F'$#%NDHD.J��Ð±
�s­l°l± *

� � A > - I A ¨ D D�
 ��� � A > - � D ?�� � � A ¨ F'- � D -�� I ¼yÕ²ØvÚ
q¡~unDnv¥ © �Mt

����A > -.IuA ¨ D D 
 � A BED�
 ���(��A > - � D�?
/ 0
�

>
> B�� A BED0K[B

Y[Z¡_�p
� � A > - I A ¨ � DHD�
 � ACBED�
 ��� � A > - � D ? � �PA / 0

�
A >> B � ACBED D - � I K[B

iSt � ejt'{�Z]n�ty_zp��B_�_�efp]��kmZ]_,^�eop]ef^�e �z_�~�_zho_z^b_zp�k�irtmtyns{�ejilkm_ w ¢�eÏkmZ ¨ ÀskuZ¡_,_ztykuef^�ivkuefnrp eft'q]~unl�S_ wX©

non ñ�prqtsuqtv



ÕU� ������������´lÇ��<¯<³V´

� � á % á ��	Ì�
	 á � $:� $ 5!±�ª ¨ � � ��� A�� �TF��(� F # - % *� ACa7F,$&%dD D F �È³Ìª�� ª��s±K)�´vÇÌÇo´ �È³Ì®DÄÎÆ�´l®¡°l±�«QÄS±�®BÆ�± *

¨ � � � ¨ ³Ì® , I A A��TF�� D� �a#F'$ % D
­v®BÉ�ª��s±�·s®J³ )�´l«<Å ¸u´v·s®BÉS±mÉv®B±�¯�¯ *

� � K �rF � A ¨ � F�- � D�
 �
, �s±�®

� A ¨ F'- � D 
 � L��.L G ' � A ¨ � F'- � D
}�~unDnv¥ ©+� eokuZ2kmZ]_,�JnSg]p w _ w p]_Utut�iStutug]^�qskuefnrp�*

� � A > - I A ¨ � D D 
 � > ��� � A > - � D ? � ��� -�� I
� _�k � � �J_ÙkuZ]_8g]p]ej×Sg¡_Ù^�eop¡eo^�e���_�~ efp c - A0�rF�� D�iStutuns{�ejilku_ w ¢�eÏkmZ � A ¨ � F'- � D © Y[Z]_�~m_º_�|Dejtykmt�itug]�¡tu_z×�g]_zp¡{�_SÀXt�kmeohfh w _�p¡nvku_ w � � ÀX¢�Z]ef{�Z8¢4_Uiv£Dhfx2{�nrpD�r_z~u�S_zt'kun2ivpÙ_zho_z^�_�p�k � � c - A��TF�� D © Y[Z¡ilk
{�nrpD�r_z~u�S_�p¡{�_�Z]nSh w t�t�km~unSp]�rhfx¦eop#,JI A��TF�� DmÀskuZ]_zpÎivhf^bn�t�k�_z�r_�~mx¦¢�Z]_z~u_ © !4x w _�§¡p¡eÏkmeonSp ¢�_?Z¡i²�r_

� � A > - I A ¨ � DHD�
 � � 5 D � D

Y[Z¡_�p eop kuZ¡_,hoef^�eÏk *
� � A > - I A ¨ D D�
 � L �.L G ' � � A > - I A ¨ � DHD�
 � A BED F 5 D � D B

��hftunbkuZ]_�tm×�g¡iv~m_Hnv¥�kuZ]_,p]nS~u^ �J_zeop]��¢�_zir£�hfx�hfnl¢4_z~�ty_z^be¶{�nrp�kuefpDg]nrgJt[¢4_?Z¡i²�S_
/ 0
�
A >> B
� A BEDHD I K[B 
 � L��.L G ' / 0

�
A >> B
� � ACBEDHD I K[B

kmZ¡ilk'hf_zi w t�kun
� A ¨ F�- � D 


/ 0
�
A >> B
� A BEDHD I K[B 
 � L��.L G ' � A ¨ � F'- � D

� � á % á ��	Ì�
	 á � $:� � 5!±�ª ¨ � � ��� A�� �TF��(� F # - % *� ACa7F,$&%dD D F �È³Ìª��2ª��D± )�´vÇÌÇo´ �È³Ì®DÄÎÆ�´l®¡°l±�«QÄS±�®BÆ�± *
¨ � � � ¨ ³Ì® , I A A��TF�� D� �a#F'$ % D

­v®BÉ�ª��s±�·s®J³ )�´l«<Å ¸u´v·s®BÉS±mÉv®B±�¯�¯ *
� � K �rF � A ¨ � F�- � D�
 �

�X�b±b­²¯�¯<·sÅ¦±,ª��D­lª - � ³j¯
­v®/´ !]±�®º¯<·J¸�¯�±�ªÐ³Ì® a%°²±�«<³ )$&l³Ì®�Ä
- � > ³Ì®JªÁ±�«<³V´l«b´ ) �- �

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® ÕlØ

, �s±�®8ª��s±�«u±b±O-r³j¯<ªQ¯,­-Æ�Çf±m­v®/´ !s±�®8ª¬·J¸m± �� > � ��� I � 0 � B   �-.IH¯<·¡Æ � ª��s­lª *
­lª 5 D � D B � A��rF�� D F 1 , 4�� � ��� � 1 ', 4 ³Ì®3, I ACa�DEF - I A ¨ � D � �- I ³Ì®[c � ªË´ !]´lÇo´mÄ+&RD

5 D � D B � A��TF�� D.J'ª��s±b¯�±�ª �-.Ib³j¯�­v®Ô´ !]±�® ¯�±�ª'°l±�«<³ )$&l³Ì®DÄ8Æ�Ço±�­l®J®B±�¯�¯(!B«u´ !]±�«<ª & C�� � G ��IÙ´l«m±m´v°²±�«�1 ', 4 ³j¯
ª��D±�¯<³Ì®�ÄrÇo±2­R�Ì± � B-´ !s±�® ¯�±�ªM°l±�«<³ )$&l³Ì®�Ä ª��D´l¯�±2Æ�´l®OÉl³Ìª¬³V´l®¡¯ C�� � G ­v®BÉ����D´²¯�±ÎÆ �D­v«u­rÆ�ªÁ±�«<³j¯<ªQ³VÆ )�·s®OÆ�ª¬³V´l®
¯�´vÇï°²±�¯,ª��s±�Æ�´v®¡°l±mÆ�ª¬³V´l® !B«u´S¸�Ço±�Å�*

>
> B 1 ', 4 ?BAC1 ', 4 D ¨ A BED > �TF 1 ', F > 1-, F

, �s­lª�³j¯ * �-.I�³j¯bª��D±�·s®¡³���·¡±�´ !]±�® )�­vÅ�³ÌÇ &º³Ì®7a °²±�«<³ )$&l³Ì®�Ä8ª��D± !B«u±�°U³V´l·D¯�Æ�Ço±�­l®J®B±�¯m¯(!J«u´ !s±�«<ª &Î­v®BÉ
¯<·¡Æ �-ª��D­vª)1 ', 4 > 1 , 4 � � � 5 D �MD B �
}�~unDnv¥ � _'Z¡i²�S_�1 � � � � 1 � �ÙefpX,QI A %  @a#D © Y[Z]_�p�¥µnS~Ðivhf^�nStykÐ_��S_�~mx@B�¢�_'Z¡i²�r_�13254T6�8 � 9 � 1<254T6�8)9
efp ,JI ACa#D © ��kb_Uir{�Z B?kmZ]_�~m_�_�|DejtykbiÙtug]�¡tu_z×�g]_zp¡{�_8¼ w _zqJ_zp w efp]�8nSp B�Ú,¢�Z¡ef{�Z&{�nrpD�S_�~m�r_zt?efp c � ¹
kmnrq]hfnr�SxÙkmn/irp¾nrqB_�p&ty_�k * - I A ¨ ��	 D ��
 I © �'nl¢�¥µnS~bi © _ © B?¢�_�£Dp]nl¢5kmZ¡ilk - I A ¨ � D � - I A ¨ D?efp
^�_Uirtug]~u_�¼Ve © _ © ¥µnS~ÈkuZ]_k,QI ACa�DQ¹¬p]nS~u^ nv¥OkuZ¡_M{�Z¡ir~miS{<ku_z~uejtykuej{Ð¥µg¡p¡{<kmeonSp¡tmÚ�ÀrkmZ]_�p-ilk4i © _ © B�ÀM1
� 4 > 1 , 4�� � � D ~unS^ kuZ]_b�JnSg]p w _ w p]_UtutMnv¥ ����AO-.I A ¨ � DHD[¢�_ w _z~uef�r_
kuZ¡ivk�¥µnr~?ivhf^�nStykM_z�r_�~mx�B,À 
 IuA ¨ D�ejt?ivpºnSqJ_zp
tu_�k�efp#a irp w � � 5 3'A >�
 IuA ¨ DHD > � © Y[Z]_zp ¢�_,ty_�k �-.I > 
 � A 
 I D�� >�
 I ©
� _�{�nSp¡tye w _z~�p]nl¢ ¥µnS~'ivpDx�ty^�nDnvkmZ §¡_�h w

g Ý[6 � 	Ì�
	 á � $:�C�
E ��A ¨ F'- � D >

/ 0
�

�
2
A0-.IuA ¨ DHDOK'B ? � � ��A ¨ F'- � D

4 � ÝDá � Ý � $)� � 5!±�ª ¨ � � ��� A'� �rF��(� F$# -$% *� A a#F,$&%NDHD'���S³VÆ � �Ð±m­��UÇ &/Æ�´l®J°²±�«QÄ�±<¯�³Ì® # ªË´ ¨ �È³Ìª��
ª��D±�¸m´l·s®OÉr±�Él®O±<¯�¯�Æm´v®BÉv³ÌªQ³V´v®+*

E �TA ¨ � F'- � D 
 � D ¼yÕzÛSÚ
, �s±�®8ª��s±�«u±b±O-r³j¯<ªQ¯,­-Æ�Çf±m­v®/´ !s±�®8ª¬·J¸m±%�� ¸�·s³ÌÇïª'¸ & ¨ �È³Ìª��2ª��s± )�´lÇÌÇf´ �È³Ì®�ÄÙÆm´v®¡°l±�«¬ÄS±�®BÆ�±

5 D � D B � A0�rF�� D F 1 � � ACBED � 1 � A BED F -.IuA ¨ � D � �-.Iº³Ì®3c � ªË´ !]´lÇf´uÄ+&
­v®BÉ!E �TA ¨ D 
 � L��.L G ' E �TA ¨ � D��

� � �!����"#
����!"!��� �'���

� _�kNA 1�F ¨ D � � 2 ivp w i
�S_z{�kunr~4§¡_zh w #�tug¡{�Z-kuZ¡ivk�¥µnS~�ivhfh<3SÀ � 3 � 
 3 - kuZ¡_�~m_M_�|Deokmt+1 W > A 1 W DOIM¢�eokuZA�1 W F ¨ ?:3 # D � � 2 ©È� _�{�nrp¡tue w _�~�Z]_zg]~meftykuej{�irhohfx�kuZ]_?km_�~m^:¼VeÏ¥+eÏk'_�|seÏk�tmÚ
�1 > >

> 3 A 1 W D � W�� �
iSt[i�^�_Uirtug]~u_Hnl�r_z~dA��rF�� D  a © Y[ZJilk�^�_zirtug]~m_HtuZ]nSg]h w tunrhf�r_zt4kmZ]_?_��rnShog]kuefnrp q]~unS�]hf_�^ ¼µ`DÚ�¢�eÏkmZ i
^�_Uirtug]~u_?irt[~mef�rZ�k�Z¡ivp w tue w _3*

>
> B �1 ?BA �1ED ¨ > � AXA�1)D5D #&F �1�A��rD > � ¼yÕz�SÚ

non ñ�prqtsuqtv



ÕUÛ ������������´lÇ��<¯<³V´

� ��� ����� � �3�
��� � ��� � � � � � � ���
�
� _��Seo�S_�ivp�_�|seftyku_zp¡{�_M~u_Utyg¡hÏk�¥µnS~ÐkmZ¡ilk w _�~mef�²ivkuef�r_ © 
Ëp w _�_ w ¢4_�¥µg]~up¡eftuZ�i,¥µg¡p¡{<kmeonSp¡ivhJ¥µ~mir^�_�¢�nr~m£
efp
¢�Z¡ef{�Z 5 W >

%�� = %
W w nD_UtM{�nrpD�r_z~u�S_zt�efpÎkuZ¡_btuq¡ir{�_
nr¥ � _ziStyg]~m_zt�kun-kuZ]_�_�hf_�^�_�p�k �1 ©k ~unS^Î¼VÃSÚ'¢4_

�S_�k / 0
�
/ 2 A 5 W A >> B - ? ?&¨ F'A - K ? - KRLON ¨ D ? 1 W ? A - F # K D0K3�GK[B > � ¼¬�v�SÚ

	 Ý � � � ��� ��� ¯�3 � � �Ð±,�s­l°l± 1 W � 1Î³Ì® ,QI�A A��TF�� D� �a�D D
� _�tu_�k

' > >
> B - ? ? ¨ F'A - K

� _MiStutug]^�_'kmZ]_M§¡_�h w�¨P� # -$% * A�� �TF��(� F , � ACa#DHDuÀDkmZ]_�p�¥µnr~�ivpDx ' � # -$% * A�� �TF��(� F , � ��	 A a�DHDmÀDkuZ]_z~u_
_�|seftyk'i - ¢�eokuZ - A�� D > ��tynSho�Defp]�bkuZ]_,q]~m_��Defnrg¡t�_U×SgJilkuefnrp ©�� _�{�nSp¡{�hfg w _ *
� � á % á ��	Ì�
	 á ���)�C� 5!±�ª ¨P� # -$% * A�� �TF��(� F ,�� ACa�D D%JÐª��D±�¯�± ��·¡±�®BÆ�± %�� = %W Æ�´l®J°²±�«QÄ�±<¯,³Ì®

# -$% * A�� �TF��(� F ,�� ��	 A a�DHD �
ªË´�­v®/±�Ço±�Å¦±�®¡ª �15�

� �'� � ��� � � � ��� �
� 
���� �

K� �!$ ��� � � � ��� ��

�����
� _�{�nSp¡tue w _z~�ibtuqB_�_ w ¥µg]pJ{<kuefnrpJivh¶efp kuZ]_?¥µnS~u^

� A ¨ D > / 0
�
/
2 4 6�8:9
	 2G4O6�8)9EA'� D0K3� ? /

� 4 6�8:9
' � 40608:9EA'� DOKZ3 I D0K[B:? /

2 � ^�A0- 0 A ¨ D D0K3� ¼¬�sÕUÚ


Ëp kmZ]_,{�irtu_?¢�Z]_�~m_ ' � > �TFH^ > �Î¼�kmZ]_H¥µg]p¡{�kuefnrp¡irh¶eft�i�2 w ejt�km~uef�]gskm_ w nrp]_)2�Ú4¢4_?¢�nrg]h w �r_�k

� � A ¨ F # D > / 0
�
/�2 A �1 	 2G4O6�8)9 ? 1 	 � D0K[BTK+� ¼¬�r�rÚ

� _,efpSkm~un w gJ{�_HkuZ]_?¥µnShohfnl¢�efp]��2�tyg¡qJ_z~y§J{�efirh 2�p]nSp2{�xDhoefp w ~mef{zivhXi w ��nrefpSk�tykmivku_�Í *
� >
> B Í � KRLON�A¬Í ¨ D > 	 A0- I A ¨ DHDEF Í A'� D > � ¼¬�vÃSÚ

Y!n�tyef^�q]hfeÏ¥µx irtmtyg]^�_MkuZ¡ivk 	 � > ��¢�_?�r_�k

� � A ¨ F$# D > / 0
�
/ 2 � �1�A >> B ÍC? KRLON�A¬Í ¨ DrDOK'BTK3�

kmZ¡ilk'ejt

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® ÕU�

� � A ¨ F$# D > / 0
�
/�2 Í A >> B �1�?BA �1�D ¨ DOK'BTK3� > � /10

�
/�2 Í AC1ED # K3�GK[B

� � A ¨ F$# D > / 0
�
/�2 1 KMLON�AÁÍ�# D K+� K'B > /10

�
/
� 4O608�9

Í ? #&FHGJILK K[3 K'B ¼¬�l`�Ú


ËpÎtu_��r_z~mirhOq]~u_z�DeonSg¡t�¢4nS~u£st�¢4_?efp�ku~mn w g¡{�_ w kmZ]_�ªQ«m­l®]¯<°l±�«�¯�±4Ñ4±�ÇoÉ�Ò tug¡{�Z kuZ¡ivk

A >> 3
/ 0
�
/
254T6�8 S W � 9 	

A��PDJK+� K'BED W�� �
> / 0

�
/
� 2 4 608�9 	

A�� D ? ÒNA BuF�� DEFHGJI A'� DmK KZ3�I A��PD0K[B
� _ w _ w g¡{�_HkmZ¡ilk�iSt�i�^�_Uirtug]~u_?nSp �Y�rF��)�� a kuZ¡_,_�hf_�^�_�p�k �1��S_�~meÏ§J_zt

/ 0
�
/
' �1 	 K3�GK[B > / 0

�
/
� 254T6�8:9 	

? Ò1ACBEDEFHGJILK KZ3�I7K[B ¼¬�r�rÚ

> /
�
? ÒNA BED F GJImK A 1 ?SA ?�¨ ACBEDEFHGJILKdD I D = - � I K R

csnÙkmZ¡ilk�eÏ¥ � � ��� A ��� A�� �TF��)�� a�D F ��� A R DHD�ejt
kmZ]_-ku~�ir{�_ nrqB_�~�ilkmnr~�nrpÔkuZ]_ hfivku_z~mirh4�Bnrg]p w iv~mx R
nr¥[kuZ]_Ù¼'p]nrp¾{�x�hfefp w ~mef{zivhÐÚ?kmg]�B_ � > � ��� I � 0 � B   -.IEA ¨ DmÀ�� �� ��� A � A R D F � A��Y�rF��)�� a�D DMeokmt
i w ��nrefp�k�nrqB_�~�ilkunS~zÀD¢�_?�r_�k *

�1 > � �� D A 	
? Ò1ACBED F GJILK

� A 1 ?SA ?�¨ ACBEDEFHGJILKdD I D D ¼¬�v�SÚ

!�x�{�nr^�q¡ir~uejtynSp�nr¥�¼Q�v`�Ú[irp w ¼¬�r�SÚ<Às¢�_ w _�~meo�S_+*
� � á % á ��	Ì�
	 á ���)�i� 5!±�ª ¨P� # - % * A��TF��rF�, � � 	 ACa#F'$���DHD.J )�´l«�­l®�& 	 � J#ÍÔ¸m±�³Ì®�Ä�ª��s±,·s®J³���·¡±H¯�´vÇï· �
ª¬³V´l® ´ )?ª��D±�¸m­rÆt� �Ð­v«uÉ,!B«u´S¸�Ço±�Å C �
� G J �Ð± �D­v°²±�*

/ 0
�
/
� 4 6�8)9 	

? Ò1ACBEDEFHGJILK KZ3�I K'B > / 0
�
/
� 4 6�8)9

Í ? # ACBEDEFHGJI.K KZ3�I K'B ¼¬�SØvÚ

� ��� � � � ������

����� 
 � ��� ��� � � ��� $
� _¦{�nSp¡tye w _z~?kuZ]_¦tmiv^�_¦tyeokug¡ivkuefnrp/�]gsk�p]nl¢ÓkuZ]_�_zp w ku_�~m^ ^�A0-;D'efpÙkmZ]_�¥µg]p¡{�kuefnrp¡irh w _�§Jp]eÏkmeonSp eft
p¡nvk �z_�~mn��]gskHeft�kuZ]_�~u_Ut�km~uej{<kmeonSp kun�kmZ]_�§Jp¡ivh w nr^¦ivefp - 0 nr¥�i��ref�r_zp¾¼Vtu^�n�nrkuZÎ_zp]nrg]�SZJÚ�¥µg]pJ{<kuefnrp^BÀDkuZJilk'ejt

^�A0- 0 D > ^ � 2 � F ^ > ^�A��PD F � � a

non ñ�prqtsuqtv



�r� ������������´lÇ��<¯<³V´

Y[Z¡_�p ¢4_,�S_�k *
� � A ¨ F$# D > / 0

�
/ 2 A �1 	 25476�8:9 ? 1 	 � D0K[BTK3� ? / 2 �1 2 � A'� DC^�A��PD K3� ¼¬�vÛSÚ



� � A ¨ F # D > / 0

�
/ 2 � �1�A >> B �ÍC? KRLON�A �Í ¨ DrD0K[BTK3� ? / 2 �1 2 � A'� D �Í A�� D A'� DJK3�

� Z¡_�~m_ �ÍÎeft�p¡nl¢ tunrhfgskuefnrp nv¥

�ÍoA'� D > ^�F�� >
> B �Í � KMLON�A �Í ¨ D > 	 A0-.I A ¨ D D > 	 � 2 4 6�8:9 ¼¬�v�SÚ

���Sireop2¢�_�irtmtyg]^�_,Z]_z~u_?kmZ¡ilk 	 ejt[kmZ]_�~m_ztyku~mef{�kuefnrp kun�kmZ]_�^�nl�Deop]� w nr^¦ivefp2nv¥�ib¥µg]p¡{�kuefnrp 	 ACBuF�� Dtu^�nDnvkuZ¡hox w _�§¡p]_ w nl�r_�~�$&% S - © !�x 'yeop�km_��r~�ilkmeonSp��Dx�qJiv~uk*)M¢�_?nr�sk�ivefp

� �CA ¨ F # D > / 0
�
/�� I A ¨ D �Í ? # ACBED F G I K K � I K[B

"Mtyefp]�bkuZ¡_?ku~�ivp¡tu�r_z~mtu_'§¡_zh w Ò ¢�_?¢4nSg]h w �S_�k *
� � A ¨ F$# D > / 0

�
/
� 4T6�8�9 	

? ÒNA BED F GJImK�K � IuA ¨ DMK[B:? /
� � 6�8:9

^ ? ÒNA'� D F G 0 K K � 0 A ¨ D

Ëp�kuZ]_?tuqJ_U{�eo§J{�{zirtu_�¢�Z]_z~u_ 	 > ��¢�_���g¡tyk w _zirhJ¢�eokuZ�kuZ]_H_�p w ku_z~u^ ^BÀSkuZ]_zp �Í-ejt4tunrhfgskuefnrp�¥µnr~�kuZ]_
Z¡nr^�nr�S_�p]_znrg¡t4_z×�g¡ivkuefnrp ¢�eÏkmZ _zp w �livhfg]_ �Í A'� D > ^�ivp w ¢�_H�S_�k

/
� � 6�8:9

^ ? Ò1A�� DEFHG 0 K K � 0 A ¨ D > / 0
�
/�� I A ¨ D �Í ? # ACBEDEFHG I K�K � I K'B ¼QÃr�SÚ

� � =¦�-�?��������" �l��� ��7�� ����� � � ��� �
	���
���� B�� ( �!�
�����'�
�������
�Ó�
��3[� ���-"��
���

Y!n,�B_��refp¦¢�eokuZ¦hf_�kÐg¡tÐ~u_U{�irhohDkmZ]_'~m_ztug]hÏk�t�nr¥+¼y½oÕUÛl¿µÚ�¼¶tu_�_'ivhjtun�¼�½Â�sÕ<¿µÚyÚ *!kmZ]_'p]nS~u^¦irhDku~�ivp¡tu�r_z~mtu_�tyqB_�_ w
< ejt[�ref�r_zp-�Dx

, � � � F < ACBuF,� I A ¨ DEA�� D D > / I
�
# A�X F ����A ¨ D A'� D D,D G�� A ����A ¨ D A'� D ¼QÃ]ÕUÚ

� � EPA / I� ? a ¨ AYX F�A ��� A ¨ D A��PDHD'D G��'AHA���� A ¨ D A��PDHDEFTG�� A A ��� A ¨ DEA�� D DmK K 
.DMKZX
� Z¡_�p kuZ]_,�S_z{�kunr~m_M§¡_�h wÎ¨ ejt�efp kuZ]_�Æ�­l®O´l®J³VÆm­vÇ )�´l«<Å

���CA ¨ F # D > ¨ A BuF<D D > ¨ ACBuF3D D ; E I A D D

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® �]Õ

¢�_?�r_�kja ¨ D GJI > �bnrp � IÐtunbkuZ¡ivk�kuZ]_,q¡~u_z��efnrgJt[~u_zhfivkuefnrp-tuef^bq¡hoeo§¡_zt�¥µnr~ *
ACBuF��PD � R F�L�D � D � � � � F < A BuF � I A ¨ DEA�� D D > / I

�
# A�X F � � A ¨ DEA�� D D,D G � A � � A��PDHDMKZX ¼QÃS�rÚ

� _�{�nSp¡tye w _z~[kuZ]_?kmeo^�_�tuq¡ir{�_HnSqJ_z~mivkunS~mt

? 	 
 5 KDÍ F # K > >
> B ÍC?BAbÍ)D ¨

Y[Z¡_��r_z{�kunS~+§¡_�h w # > A 1 F ¨ D#ejt+kmirp]�r_zp�k�nrpbkuZ]_�hjilkm_�~�ivh¡tug]~u¥Vir{�_ R iSt�kuZ]_'nSgsku�Snrefp]�¦¼Ìkmn � Ú�p]nS~u^¦ivh
§J_�h w ejt �

> 1
� 1 ? A ? ¨ FHG I KdD I A�� ? ¨ ACBEDEFHG I KNF��G I D

Y[ZDg¡t[¢�_?Z¡i²�r_ * /
� 	

? Ò1ACBED F G I K
� 1 ? A ? ¨ FHG I KdD I K R

> /
�
Í ? # A BED F GJILK
� 1 ? A ? ¨ FHGJILKdD I K R ¼QÃrÃSÚ

Y[ZJilk�eft /
�
A ? 	 
 5 KDÍ F # K ?/Í@KMLON ¨ ACBEDHD ? ÒNA BED F GJImK

� 1 ?SA ?�¨ FHGJImKdD I K R

> � /
�
Í ? # ACBED F GJILK
� 1 ?SA ?�¨ F GJImKdD I K R

�Mt'kmZ]_bq]~un w gJ{<k�Í ? Ò FHG K > ��nSp > R > > > � ÀBkmZ]_��Dx2q¡ir~ykHeop�ku_z�r~�ilkmeonSpÎnrpÎkmZ]_�^¦irp]eÏ¥µnSh w R
¥µnShohfnl¢�efp]�
kmZ]_?kmirp]�r_zp�kuejivh w eoÖB_z~u_zp�kuejivhXnrqB_�~�ilkmnr~[hf_zi w t�kunbkuZ]_?¥µnShohfnl¢�efp]��e w _zp�kueok�x"*/

�
Í@KMLON ¨ ACBED ? Ò1ACBEDEFHGJImK

� 1 ?SA ?�¨ F GJImKdD I K R

� /
�
AÁÍ � LON � A

? ÒNA BED F G I K
� 1 ? A ? ¨ FHG I KdD I # DQK R

> � /
�
Í ? # ACBED F G I K
� 1 ?SA ?�¨ F G I KdD I K R

irp w ¢4_?�r_�k�kuZ]_
� � á % á ��	Ì�
	 á � � �C�

� KML0N ¨ A BED ? ÒNA BED FHGJILK ? � 1 ? A ? ¨ FHGJILKdD I � LON � A
? Ò1ACBEDEFHGJI.K

� 1 ?SA ?�¨ F GJImKdD I # D ¼QÃv`�Ú

>@? # A BED F G I K

non ñ�prqtsuqtv



�S� ������������´lÇ��<¯<³V´

!�gsk'p¡nl¢>¢�_HZJi²�r_
� LON � # > � LON # � ? a I % 
 #�D � F � K

� Z¡_�~m_Înv¥�{�nSg]~mtu_ kuZ]_8~uef�rZ�k�Z¡irp w tye w _ºejt�efp w _zqJ_zp w irpSk-nrp&kuZ]_Ù�²irhog¡_zt�nr¥MkmZ]_º�S_z{<kmnr~¦§J_�h w #
nSgskmtue w _ºnv¥,kmZ]_/hfivku_�~�ivh�^�irp]eo¥µnrh w R © cDn kuZ¡ivkzÀ�{�nrp¡tue w _�~meop¡�¾ivpDxÔ_�|Dku_�pJtyefnrp nr¥,kuZ]_/{�nSp¡{�_z~up]_ w
×�g¡irp�kueoku_zt[nSgskmtue w _?nv¥ R Às¢4_,Z¡i²�S_+*

� LON � A
? ÒNA BED FHG I K

� 1 ?SA ?�¨ F G I KdD I # D

> � LON�A ? Ò1ACBEDEFHGJImK
� 1 ? A ? ¨ FHGJILKdD I #QD�� ? a I % 
 A ? ÒNA BED FHGJILK

� 1 ?SA ?�¨ FHGJImKdD I # D'D
�
F
�
K

 efp¡ivhfhfx�¢4_?�S_�k�kuZ¡_?¥µnrhfhonl¢�efp]�be w _zp�kueok�x�*
� LON � A

? ÒNA BED FHGJILK
� 1 ?SA ?�¨ F GJImKdD I # D

> >
> B A

? Ò1ACBEDEFHGJILK
� 1 ?SA ?�¨ F GJImKdD I D ? KMLON�A ? ÒNA BED F GJImK

� 1 ?SA ?�¨ FHGJImKdD I ¨ D

� ? ¨ ACBEDEFHGJImK
1 ?SA ?�¨ F G I KdD I A

>
> G I A

? ÒNA BED F GJILK
� 1 ? A ? ¨ FHGJILKdD I D

� ? >
> B A

? Ò1ACBEDEFHGJI.K
� 1 ?SA ?�¨ F GJImKdD I ¨ A BEDjD F�GJImKdD

� A ?�¨ A BED FHGJIEDOI
1 ? A ? ¨ FHGJILKdD I

>
> B A

? ÒNA BED F GJImK
� 1 ?SA ?�¨ FHGJImKdD I D

? 1
1 ?SA ?�¨ ACBEDEFHGJI.KdD I ? a7A ? Ò1ACBED F GJImK

� 1 ? A ? ¨ FHGJILKdD I ¨ ACBEDTD,D G I FTG I K

� _,�r_�k[kuZ]_
� � á % á ��	Ì�
	 á � � �i� <�>@? ÒNA BED F G I K ¯�´lÇï°l±<¯�ª��D±
)�´lÇÌÇf´ �È³Ì®�ÄÎ± ��·¡­lª¬³V´l®+*

� KML0N ¨ A BED
� 1 ? A ? ¨ FHG I KdD I ? ÒNA BED FHG I K

? >
> B A

? Ò1ACBEDEFHGJILK
� 1 ?SA ?�¨ F GJImKdD I D ? KMLON�A ? ÒNA BED F GJImK

� 1 ? A ? ¨ FHGJILKdD I ¨ D

� ?�¨ A BED FHGJILK
1 ? A ? ¨ FHGJILKdD I A

>
> GJI A

? Ò1ACBEDEFHGJImK
� 1 ?SA ?�¨ F GJImKdD I D

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® �rÃ

� ? >
> B A

? ÒNA BED F GJILK
� 1 ? A ? ¨ FHG I KdD I ¨ ACBEDjDEFjGJImK D

� A ?�¨ A BED FHGJIEDOI
1 ? A ? ¨ FHG I KdD I

>
> B A

? ÒNA BED F GJImK
� 1 ?SA ?�¨ FHGJImKdD I D

? 1
1 ?SA ?�¨ A BED F G I KdD I ? a#A

? ÒNA BED FHGJILK
� 1 ?SA ?�¨ FHGJImKdD I ¨ ACBEDHD'D GJI FbGJILK

> 1
� 1 ?SA ?�¨ F GJImKdD I ? # A BED F G I K

� �¤���8� �-���+�<
H�?���<
��


Ëp kmZ¡ilk'tu_z{<kmeonSp-¢�_�{�nSp¡tue w _z~�i
kmg]�B_ � ¢�eokuZ2hjilkm_�~�ivhO�JnSg]p w ir~ux R irp w irp 'yZ]nS~ue���nSpSk�ivhOqB_�~ukug]~m�¡il¹
kmeonSp )Hhf_zi w efp]�bkunbkuZ]_,qB_�~ukug¡~u�¡ivku_ w kmg]�B_ � W efp kuZ]_H¥µnShohfnl¢�eop¡��¥µnS~u^ ©
��p-Z]nS~ue���nSp�kmivh¡§¡_�h w �Ò > A0�rF�Ò1ACBuF�� D D+ejt[ivp ivgskmnrp]nS^b_znrg¡t4�r_U{<kmnr~�§J_�h w nSp/$&% S - > $ I  $&%
 ©

� _�{�nSp¡tue w _z~[eÏk�t[»¡nl¢>^¦irq]q]efp]� � W A �ÒND�nl�r_z~ $&% S - *
� W A �ÒdD�� ACBuF�� D � � � K A BuF�� W AÁÒND A'� DrD

� _ w _ztueo�Sp¡ilkm_��Dx �Ò � kmZ]_'k�ivp]�S_�p�kuejivhO{�nS^�qJnSp¡ivp�k4nr¥XkuZ]_H�r_U{<kmnr~�§J_�h w �Ò kmn�kmZ]_Mhjilkm_�~�ivhBtyg]~u¥Vir{�_ R ©
 ~unS^�kuZ¡_,_�|sq]~m_ztmtyefnrp-nv¥#kmZ]_,p]nS~u^¦ivhO§J_�h w

�
¢�_?_zirtuefhox w _�~meo�S_

�Ò � > A
N <
1 ?�N I FMÒ � <

1 ? N I GJITD ¼QÃS�rÚ

� Z¡_�~m_
N >@?�¨ A BED FHG I KNF <1>@? Ò1ACBED F G I K

Y[Z¡_HqB_�~ukug¡�J_,kmg]�B_,eft�kmZ]_,�ref�r_zp iSt � W > � W A � D ©�� _�{�nSp¡tye w _z~��_�~m_
�
ejtÐg]p w _�~�t�kmnDn w iStÐirp�xb_�|Dkm_�p¡tueonSp¦nv¥OkuZ¡_�p]nS~u^¦ivh¡§¡_�h w kunbi,p]_zeo�BnDnr~mZ]nrg w nr¥OkuZ]_Mhfivku_�~�ivh

�Bnrg¡p w iv~mx�nr¥!kmZ]_�kmg]�B_ ©j nS~'_�|]iv^�q]hf_,¢�_
{�irp2{�Z¡n�n�ty_NGJI > A � 254 ¼ÌkuZ¡_
nr~mef_�p�ku_ w-w ejtykmivpJ{�_,kmn¦kuZ]_
tu_z{�kuefnrp�nv¥¡kmZ]_[kug¡�J_SÀSilk+kmeo^�_jB�Ú+ivp w N
{�irp
�B_�g]p w _z~mtykunDn w iSt N ; ETI¶¢�Z]_z~u_�ErI#eft�kmZ]_�$#%Ôq¡~unr��_z{<kmeonSpnSp � I > > -.I ©

����� � ��� � � ��� � � � �!��� 
 � ��� � �%� � ��� � � ���%$ ��� � ��� � � � 
 � � ��� � �
Y[Z¡_Mkm_�~m^ N�{zivp �J_�{�Z¡nStu_�p2irt N >@? ¨ ACBEDEF'A � 2G4O6�8:9LK irp w

>
> B A

N
� 1 ?�N I D

> 1
A � 1 ? N I D �

>
> B N

!�gsk >
> B N >@?

>
> B ¨ FGA � K ? ? >

> B A ��F ¨ K

non ñ�prqtsuqtv



�v` ������������´lÇ��<¯<³V´

��nl¢>¢�_?Z¡i²�r_ >
> B � 2540608:9 > � ?�¨ ACBEDEFHGJILK ; ETI ¼QÃr�SÚ

� Z¡_�~m_NE I ejt�kuZ]_,q¡~unr��_z{<kmeonSp-nSp�kun�kuZ]_,�Bnrg]p w iv~mx � I A ¨ D > > - I A ¨ D © �'p w
>
> B A � 2 4 6�8)9 > �NAOA � 4 ?�¨ A BED F GJILKdD ; ErI

kmZ]_�p2¢�_?�r_�k *
>
> B N >@?

>
> B ¨ A BED F GJImK � ? A0A � 4 ? ¨ ACBEDEFHGJI.KdD ; ETIEF ¨ � 4 K

>
> B A

N
� 1 ?�N I

D > 1
A � 1 ? N I D �

A ? >
> B ¨ ACBEDEFHGJImK � ? A � 4 ; ETIuF ¨ � 4 K

# p-kuZ¡_,nvkuZ¡_�~�Z¡irp w ¢4_?Z¡i²�S_ *
KMLON�A 1

A � 1 ? N I D
G D > � ? A A 1

A � 1 ? N I
FHG K ? 1

A � 1 ?�N I D �
KRLON[G

tunbkuZ¡ivk'¢4_?�S_�k

KML0N�A 1
� 1 ? N I

G D > � 1
A � 1 ?�N I D �

? !
A ¨ D,D GJIuFHGJImK ? c I
� 1 ? N I

� Z]_z~u_ !
A ¨ D > 1 � �jACa ¨ ? a ¨ � D�eft�kmZ]_ w _�¥µnr~m^�ivkuefnrp-ku_zp¡tynS~ ©
� _�{�nSp w e w _�~[kmZ]_�tyeokugJilkuefnrp efp ¢�Z¡ef{�Z kuZ¡_?§¡_�h w ¨ �S_�~meÏ§J_zt4kuZ]_?¥µnShohfnl¢�efp]��q]~unSqJ_z~yk�x *

¨ A BED >>¨ ACBED ; E I efp2ibp]_zeo�SZD�JnSg]~uZ¡n�n w nv¥
� I ¼QÃ�ØvÚ

� Z¡_�~m_NETIÐejt�kuZ]_ $&% q]~mnv��_z{�kuefnrp-^�irq]q]efp]�¦nrp�kmn � IM¼�'yZ]nS~ue���nSpSk�ivh )Mq]~mnv��_U{<kuefnrpBÚ © Y[Z]_�p ¢�_,�r_�k *
ErI > %!' � � 2 4 6�8)9 A � 2 4 608�9

irp w >
> B ErI > � >

> B � 2 4 6�8:9TA � 2 4 6�8)9�� � 2 4 608�9TA A >> B � 2 4 608�9 D
Y[Z¡_º~u_Ut�km~uej{<kmeonSp&kun¤kmZ]_º�Bnrg]p w iv~mx � Ibhf_zi w t¦kun¾kuZ]_ w eftykmirp¡{�_ � 2540608:9 > �¾tun kuZ]_8_�|sq]~m_ztmtyefnrpJt
tuef^bq¡hoeo¥µx-iSt�¥µnrhfhonl¢'t?¼Virhftun�¢4_,tuZ¡ivhfhXp]nl¢ w _�p]nrku_,�Dx �uI�kuZ¡ivk w eftykmirp¡{�_?¥µg¡p¡{<kmeonSpJÚ *

>
> B E I � � 4 >@?&¨ ACBEDEFHG I K G I

irp w nrp-kuZ]_,�Bnrg]p w iv~mx � I A ¨ D�¢�_,�r_�k
a ¨ ACBED'D GJI > �TF�F

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® �S�

� � á % á ��	Ì�
	 á � U:�C� � ¯m¯<·sÅ¦±,ª��D­vª4ª��D±4Ñ4±�ÇoÉ ¨ °²±�«<³ Ñ4±�¯ )�´l«
±�­rÆ � B *
¨ ACBED > ¨ A BED ; E I

, �s±�® ´l®Ùª��D±�¸m´l·s®OÉr­l« & � IuA ¨ D �Ð±,�s­l°l±�*

�CL0N�I % 
 � > � 1
A � 1 ? N I D �

A ? >
> B ¨ F GJImK � ? A � 4 A ?�¨ A BED F GJImKdD F ¨ ACBED � 4 K D
? 1
� 1 ?�N I

c I

, �D±�ª¬³ÌÅ�± �Á¯ !s­SÆ�±�Å¦±�­l®/Æ�·s«<°l­lª¬·s«u±
´%)?ª��s±�Ço­vªÁ±�«u­vÇ+¸m´l·s®OÉr­l« & R ³j¯�Är³Ì°²±�® ¸ & *
� > � 1

A � 1 ?�N I D �
A ? >

> B ¨ FHG I K � ? A � 4 A ?&¨ ACBED F G I KdDEF ¨ A BED � 4 K D ¼QÃrÛSÚ

? 1
� 1 ? N I

c I

Y[Z]_,p¡nr~m^�irhX{�nr^�qBnrp¡irp�k[nr¥!kmZ]_,Z]nS~ue���nSpSk�ivhB§¡_zh w eft'�ref�r_�p �Dx"*
? �Ò1F

�
K > 1

� 1 ? N I
? ÒjF G I K


Á¥ ' A R DÈeft4kmZ]_M~m_ztyku~mej{<kuefnrp�kun�kuZ]_?hjilku_z~mirhJ�Bnrg¡p w iv~mx R nv¥�i�¥µg]pJ{<kuefnrp 	 ACBuF�� D w _�§Jp]_ w nl�r_z~J$&% S - À¢�_,�r_�k�kuZ]_-¼µhjilku_z~mirhjÚ[tuZ¡irqJ_,�Bnrg]p w iv~mx w _z~uef�lilkuef�r_ ' �� ���  9 A �ÒNDÐeop2kmZ]_ w ef~m_z{<kmeonSp2nv¥�kuZ]_�Z¡nr~me �znrp�kmirh§J_�h w �Ò iSt�¥µnrhfhonl¢'t *
' �� A �ÒkD >

>
>
�
	


ËpÎib�r_zp]_�~�ivhXtu_�kukuefp]��¢4_,~m_z{zivhfhJkmZ¡ilk

'��� A �ÒND > A
K
KZ3 A ' A R W D ; � W A �ÒNDHD W�� � � ? A � ' A R D F �Ò � K

��nvkmef{�_?kuZ¡ivk�kuZ]_,nSqJ_z~mivkunr~ A � ÀBirt�ibk�ivp]�S_�p�kuejivh w eoÖO_�~m_�p�kuejivhXnSqJ_z~mivkunr~�nr¥!kmZ]_�tuq¡ir{�_Mkmeo^�_
tug]~u¥Vir{�_
R eft'eÏk�ty_zhÏ¥Èi�kuef^b_�¹Átuq¡iS{�_?^¦ivp]eo¥µnrh w irp w ¢4_?�S_�k

' �� A �ÒND > �' A R F �ÒND�� N <
1 ?�N I

>
> B ' � ? Ò � <

1 ? N I GJIuF'A ' K

���'� �F� �(� ����� � 
 � � �!� � � � � � � � � � ���
�
�4nSp¡tue w _z~�i2�ref�r_zp8¥µg¡p¡{<kmeonSp 	 � � - A�� �TF��(�  �a�D 
Ëp¾i §¡~�t�k
tyku_zq¤¢4_�iStutug]^�_�kuZJilk 	 eft&��_�~mnÎefpkmZ]_?p]_�ef�rZD�Bnrg]~mZ]nDn w nv¥ B > �-tun�kuZ¡ivk�kmZ]_H¥µnrhfhonl¢�efp]� w _�~mef�²ivkuef�r_Mnv¥#kmZ]_?hfivku_z~mirhJ�Bnrg]p w iv~mx¦eop�km_��r~�ivh
{�nrg]h w �J_�{�nrp¡tue w _�~m_ w irt w _z~uef�lilkuef�r_�nr¥4efpSkm_��S~mirhÈnrp8kuZ]_�kmnvkmirhÈ�JnSg]p w ir~uxÙnv¥�kuZ]_�kmg]�J_º¼Qirt,eok�¢�efhoh

non ñ�prqtsuqtv



�r� ������������´lÇ��<¯<³V´

�S_�p]_z~mivku_�p]n�ku_�~m^5nrp�kmZ]_'kmnrqXB > ��nr¥OkuZ]_�kug]�B_UÚ © Y[Z]_�p¦kmZ]_�gJtyg¡irh w _z~uef�lilkmeo�S_'_�|sq]~m_ztmtyefnrpJtÈivq]q]hfx*È¢�_,{�nSp¡tye w _z~4kmZ]_ w _z~uef�lilkuef�r_?nr¥!kmZ]_?hfivku_�~�ivhXefp�ku_z�r~�ivh ©
R W > � ACBuF,� I A ¨ ? 3 # DEA�� D D �
� � > - �  

>
> 3 W�� �

A /
� � 	

K R W D > /
�
A >>
�
	 ? � � 	 D ? �3F

�
K ? V�� M DMK R

� Z¡_�~m_ � � ejt[kuZ¡_,^b_Uivp2{�g]~m�lilkmg]~u_?nr¥#kuZ¡_,hfivku_�~�ivhX�Bnrg¡p w iv~mx�nr¥#kuZ¡_?kug]�B_ ©
��k'_Uir{�Z qJnSeop�k1ACBuF�� D � R ¢4_?Z¡i²�S_ *

? �3A BuF��PD F � ACBuF��PDmK ? V�� M > 1
� 1 ? ? ¨ ACBED F G I K I ? ÒNA BED FHGJILK

VÎnr~m_�nl�r_z~ >
>
�
	 > 1

� 1 ?SA ?�¨ A BED F G I KdD I A�� ? ¨ ACBEDEFHGJImK >
> B 	 ? >

> GJI 	 D

Y[Z¡_�p >
> 3 W�� �

A /
� � 	

K R W D > /
�
� 1
� 1 ? N I

A���N >
> B 	 ? >

> G I 	 D ¼QÃr�SÚ

A�� 1
A � 1 ?�N I D � A

? >
> B ¨ FHGJILK � ? A � 4 N�F ¨ ACBED � 4 K D

? 1
� 1 ? N I

c@IED 	 � 1
� 1 ?�N I

? Ò FHG K ? V K R

� � á % á ��	Ì�
	 á � U:�i� � ¯m¯<·sÅ¦±ºª��D±8°l±�Æ�ªË´l«bÑ4±�ÇoÉ ¨ ³Ì® ª��s±/Æ�­v®B´l®J³VÆ�­lÇ )�´l«<Å ¨ ACBED > ¨ A BED ; ETIÎ³Ì® ­®O±�³ÏÄD¸m´l·s« �s´z´UÉ-´%),ª��D±
Ço­lªË±�«m­lÇ�¸m´l·s®OÉr­v« & R ­l®BÉ�Ço±�ª�N >@? ¨ A BED FHGJI.K ´l® � I?ª��s±�®��Ð±,�s­l°l±�*
>
> 3 W�� �

A /
� � 	

K R W D > / 0
�
/
� 4
� 1
� 1 ? N I

A���N >
> B 	 ? >

> G I 	 D ¼V`S�SÚ

? 	 A�� 1
A � 1 ?�N I D �

A ? >
> B ¨ FHGJILK � ? A � 4 N�F ¨ ACBED � 4 K D

? 1
� 1 ? N I

c@IED)� ? ÒjF G K ?<V K � IEK'B

Ëp
kuZ]_[tyqB_z{�eÏ§B{Ð{�iSty_4¢�Z]_�~m_ 	 > 1 ivhfhrkmZ]_ w _�~meo�livkuef�r_zt#nv¥ 	 {zivp¡{�_�hfh�irp w ¢�_ÐZ¡i²�S_ÈkuZ¡_ w _z~uef�lilkmeo�S_nr¥#kmZ]_,hfivku_z~mirh¶tyg]~u¥Vir{�_Mnr¥!kmZ]_?kug¡�J_ *

>
> 3 W � �

A /
� �

K R W D > /
�
� � 1
A 1 ? N I D I A ?

>
> B ¨ FHGJILK � ? A � 4 N�F ¨ ACBED � 4 KdD ¼V`¡ÕUÚ

? 1
1 ? N I c I D)� ? ÒjF G K ? V K R

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® ��Ø

Y[Z¡_Ènrqskmeo^¦ivhfeok�xM{�nSp w eokuefnrpH¥µnr~!i[^befp]ef^¦ivhStug]~u¥Vir{�_!kmg]�B_ÐejtX_ziStyefhoxMnr�sk�ivefp]_ w �Deji�kuZ]_�i w ��nrefp�k#q]~mnr�]hf_�^
tunrhfgskmeonSp2ÍÎiSt >

> 3 W�� �
A /
� �

K R W D > /
�
Í ? #&FHGJI.K K R ¼V`��rÚ

� Z¡_�~m_,ÍºtynSho�S_zt *
ÍPA�� D > �rF�� >

> B Í � KMLON�AÁÍ ¨ D ¼V`SÃSÚ

> � 1
A 1 ? N I D I A ?

>
> B ¨ F G I K � ? A � 4 N�F ¨ A BED � 4 KdD ? 1

1 ?�N I c I

Y[Z¡_HnSqskuef^¦ivhfeÏk�x {�nSp w eokuefnrp-¥µnr~'i�kug]�B_,¢�eokuZ2^�eop]ef^¦ivh¶hjilkm_�~�ivh¶tug]~u¥Vir{�_H¢�nrg]h w �B_

� 1
A 1 ? N I D A ?

>
> B ¨ FHG I K � ? A � 4 N�F ¨ A BED � 4 KdD ?Wc I > � ¼V`r`�Ú

� � 0���� � �
�º�!�����X��3Ð�!�����

Y[Z¡eft#£�efp w nr¥]nrqskmeo^¦irhoeok�xHirp¡ivhfxstyejt#irq]q]hfeo_Ut¶efp,ku~�il��_U{<kmnr~meo_UtXq]~mnr�]hf_�^¦t © � _�k a �B_4i'{�nr^�q¡iS{<k w nS^¦ivefp
efp $&%&¢�eokuZ�i,tu^bnDnrkuZ¦�Bnrg]p w iv~mx ©�� _�k 5
� a irp w ¥µnr~4ivpDx
qBnrefp�k
� � > a ¢�_'{�nSp¡tye w _z~ÈkuZ]_'¥Viv^�eohfx
nr¥ � - {�g]~u�S_zt[¢�Z]ej{�Z���nrefpSk�kmZ]_ztu_?k�¢�n�qBnrefp�k'eop#a © � _�k

� 9 % 
 > � � - {�g]~m�r_Ut � 9 % 
 R�a#F�¢�eokuZ2_�|Dkm~u_z^beokuef_zt 5 irp w �  
©  nr~'irp�x�tug¡{�ZÎ{�g¡~u�S_ � 9 % 
 kmZ]_�~m_?_�|seftykmt�irp2eopl��_U{<kmeo�S_ � - ^¦irq]q]efp]�

� � � - A'� �rF 1 � F a�DEF � 9 % 
 > �oA�� �TF 1 � D F �oA0��D >25 F*� A 1 D > �
 nr~,ivpDx � 9 % 
 eop � 9 % 
 ho_�kN^����B_�irpÙ_zho_z^b_zp�k?nr¥., - A � 9 % 
 D © Y[Z]_�nr�s��_U{<kuef�r_bejtHkun ^befp]ef^�e �z_b¢�eokuZ~m_ztuqB_z{<k[kmn�kuZ]_,{�g¡~u�S_zt � 9 % 
 kuZ]_,efp�ku_z�r~�ivhjt � ��� � 	 ^�� K �&©� _�k ¨ A BuF��PD��J_�i��r_U{<kunS~�§¡_�h w eop�, - A'� �rF 1 � F � - A �a#F,$&%NDHD�¢�eokuZ ?&¨ FHG K > �bnrp-kuZ¡_,�JnSg]p w ir~ux
> a © Y[Z]_zp � 89 % 
 > � - A ¨ DEA ���9 % 
 D �
� 9 % 
 ivp w kuZ]_�{�hjivef^1eft�kuZ¡ivkM¥µ~mnr^ irp�x2_zho_z^b_zp�k ���9 % 
 eop � 9 % 
kmZ]_,_�hf_�^�_zpSk�t � 89 % 
 ¥µg]~mp]eftuZ]_Ut�ivhfhOkuZ]_�{�g]~u�S_zt�¢�Z]_zp ¨5w _ztm{�~meo�B_ w kuZ]_,hfefp]_zir~'tyq¡iS{�_3*

� 9 % 
1> � � 89 % 
 � ¨P� , - A0�rF 1 F � - A&�a7F'$ % DHDEF ? ¨ FHG K > �Ônrp > a  

Y[Z¡_Hq¡~unS�]ho_z^ g]p w _�~�{�nrp¡tue w _�~�ilkuefnrp-eft�kmZ]_�p

� % � � � A ¨ D > /
� ��

� 	
^ � ��

� 	
K 
 89 % 
 � ¨P� , - A��rF 1 F � - A&�a7F,$ % D D F ?�¨ F G K > �� 

� _�{�nrp¡tue w _�~+kuZ¡_ w _�~mef�²ivkuef�r_ � � A ¨ F$# D > A#�� W � A ¨ ? 3 # DTD W�� � eop�kmZ]_ w ef~u_U{<kmeonSpbnr¥OirpDx
i w ^�ejtutuef�]ho_§J_�h w # efp8kmZ]_�tmiv^�_¦tyq¡iS{�_¦irt ¨�© Y#nÎ�B_��Seop ¢�eokuZ ¢�_�{�nrp¡tue w _�~?kmZ]_�tyef^�q]hf_�{�irtu_�eop ¢�Z]ej{�Z/kuZ]_
' w _zp¡tyeok�x�)�¥µg]p¡{�kuefnrp ^ � ejt�kmZ]_�~u_Ut�km~uej{<kmeonSpºnv¥�i��Seo�S_�pº¥µg¡p¡{<kmeonSp&_ � � - A �a#DmÀOkuZ¡ivk?ejtk^ �S> _ � �[©

non ñ�prqtsuqtv



�rÛ ������������´lÇ��<¯<³V´


Ëp kmZ¡ilk'{�iSty_HkmZ]_,q¡iv~�iv^�_�ku_�~�3�nv¥&'yqB_�~ukug]~m�¡ilkmeonSp¡t*)�kmir£r_zt[q¡hfiS{�_?nrp]hfx�efp kuZ]_,^�_ziStyg¡~u_?_�hf_�^�_zpSk�nSp
kmZ]_�{�g¡~u�S_ © � _�k*�Ù�J_�ibq¡ir~mir^b_�ku~me �UilkmeonSp�nv¥�kuZ]_,~m_�¥µ_z~u_zp¡{�_?{�g¡~u�S_ ���9 % 
 Às¢4_,ZJi²�r_+*

� A ¨ ?:3 # D > / -
�
_ ; AR� - A ¨ ?:3 # D ; � A�X D�� � ACa�� - A ¨ ?:3 # D ; ��D � � DEA�X D � �7KZX

� _,efpSkm~un w gJ{�_ �
I A ¨ !$# D > A KKZ3 � I A ¨ ?:3 # DHD W�� �

©È� _,Z¡i²�S_ K
K[3 A � � a�� - A ¨ ?:3 # DEA�� A�X D D,D � � A�X D � � I D W�� �

> � ? a
�

- A ¨ !$# D A$�oAYX DHD,D � � A�X D FEa�� - A ¨ D A$�oAYX DHD'D � � A�X D3K
csn�kmZ¡ilk

K
K[3 A�� � a�� - A ¨ ? 3 # DEA�� A�X DHD'D � � A�X D � � D W�� � >@? a

�

- A ¨ ! # DEA�� A�X DHD'D � � A�X DEF��JA�X D D K
> A ? a

�

- A ¨ ! # D,D �dF�� - ; � - A ¨ D K D A�� A�X D D�� � � � � �
� Z¡_�~m_ � - ejtÈkmZ]_'g]p¡eÏk�iv~mx
k�ivp]�S_�p�kuejivh]�S_z{�kunr~Ðnrp�kuZ¡_M{�g¡~u�S_ � 89 % 
 ¢�Z]efho_ �¦ejtÐkuZ]_'g¡p]eÏk�iv~mx
k�ivp]�S_�p�kuejivh�S_z{�kunr~¶kun�kmZ]_Ð~m_�¥µ_z~u_zp¡{�_�{�g]~u�S_ ���9 % 
 ©  nS~�� 
 B 
 1 À

�
I eft¶kuZ]_�tynShogskmeonSp,nv¥skmZ]_È¥µnrhfhfnl¢�eop]� w xDp¡iv^�ej{�ivh

tuxst�km_�^ �
A��rD > �TF >

> B
�
I � a ¨ ACBED ; � IEA ¨ D'D �

I > # ACBED ; � IuA ¨ D ¼V`��rÚ
¢�_,�r_�k

� � A ¨ F$# D > / -
�
A ? A _ A � - A ¨ D D F

�

- K A�� A�X D D

?d_ A�� - A ¨ D A$�oAYX DHD ? a
�

- A�� A�X DHD'D �JA$�oAYX DHDEF�� - A�� - A�� A�X D DHDmKdD � � � � A�X D � � K X
Y#|]{HZ¡ilk'ejt

� � A ¨ F$# D > /
� F�

� 	
A ? A _ A � - A ¨ DEF

�

- K ?d_ A � - A ¨ D DHD ? a
�

- D �rF�� - ; � - A ¨ D KdD K � ¼V`S�SÚ

# �D�Defnrg¡tuhox � � A ¨ F # D w _zqJ_zp w t�hfefp]_zir~uhfx¦nrp # kmZ]~mnrg]�SZ�kuZ¡_?ku_�~m^
�

- ÀskuZ¡_?§¡p¡ivhOkmeo^�_?km_�~m^ nv¥�kuZ]_q¡~u_z��efnrgJt w x�pJiv^�ef{zivh]tuxst�km_�^ © Y[Z¡_!�yiS{�nS�]efirp�^¦ivku~meÏ|
ejt+eokmtu_�ho¥Otunrhfgskuefnrpbnv¥JkuZ]_[¥µnShohfnl¢�efp]� w xDp¡iv^�ej{�ivh
tuxst�km_�^ ¼�¥µnS~�¢�Z]ej{�Z ¢�_,irtmtyg¡^b_ ¨ � � � A�� �TF 1 � F � I ACa#F'$ % D D

a
�
A���D > �rF

>
> B a

�
I � ACa I ¨ ; � IuA ¨ D,D a�� I A ¨ DjD,D

�
I �&a ¨ ; � IuA ¨ D,D a �

I > a#A # ; ��IuA ¨ DHD ¼V`DØvÚ

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® �r�

Y[Z¡_�{�nrg]q]hf_kA
�
I FEa

�
IEDBejtÈtunrhfgskuefnrp�nr¥¡kmZ]_ w xDp¡iv^�ej{�ivhDtuxDtyku_z^ ¼µ`D�rÚ<ÀJ¼µ`DØrÚ<Àvtuxst�km_�^ kunH¢�Z]ej{�Z
¢�_�tuZ¡irhoh

p¡nl¢ efp�ku~mn w g¡{�_�kuZ]_Î¸u­SÆ � �Ð­l«mÉ
i w ��nrefp�k w xDp¡iv^�ej{�irh!tuxDtyku_z^ ¢�Z¡nStu_
tynShog]kuefnrp A��TF.�ND�¢�eohfh�qJ_z~u^�eok�kun
_�|sq]hoej{�eokÈkuZ¡_�hoefp]_zir~Ð{�nSp�ku~meo�]g]kuefnrpbnv¥BkuZ]_[§¡_zh w # eop�kmZ]_�_�|sq]~m_ztmtueonSp
nv¥ � � A ¨ F # D © Y[Z]_��S_z{<kmnr~��,ivp w
kmZ]_�^¦ilkm~ueo|���iv~m_ w _�§¡p]_ w nSp � �TF 1 �  ���9 % 
 efp2kuZ]_��²ir~uejiv�¡ho_UtNACBuF�� > � A�X D�¢�Z]_�~m_,kuZ¡_
q¡ir~mir^b_�ku_z~
X/ivhjtunbhfef_zt[efp2tunr^�_?efpSkm_�~m�livh ©$# ¥+{�nrg]~�ty_ X/{�nrg¡h w �B_,Z]_�~m_HkuZ]_�ir~m{Hhf_�p]�rkuZ nv¥�kuZ]_,~m_�¥µ_z~u_zp¡{�_,{�g¡~u�S_
���9 % 
 tunbkuZ¡ivk'¢4_?¢�nrg]h w ZJi²�r_ � � � � � A�X D � � > 1 efpÎivhfhX¢�Z¡ilk[¥µnrhfhfnl¢'t ©

�rA 1 F �oAYX DHD > A _ A � - A ¨ D A$�oAYX DHD

� >
> B � �&a ¨ ACBED � ; � IuA ¨ D,D � > � ¼V`SÛSÚ

Y[Z¡_H^¦ivku~meÏ|�� �S_�~meÏ§J_zt *
��A 1 F � A�X DHD > _ A � - A ¨ D D A�� A�X D D
�JA�� A�X D D,D � �- A � - A ¨ DEA�� A�X D DHD
� >
> B � � ACa I ¨ ; � I A ¨ D'D a � I A ¨ D D � D �

I � a ¨ ; � I A ¨ D � D � > � ¼V`S�SÚ
Y[Z]_ w _�~meo�lilkmeo�S_Hkmiv£S_zt4kuZ¡_?¥µnrhfhonl¢�efp]�b¥µnr~m^ *

� � A ¨ F # D > / -
�
A ? �rA 1 D F

�

- K ? �1A 1 D'D D a
�

- D ; � A�X D�� � � � A�X D � � K X

> /
� F�

� 	
A ? �rA 1 D F

�

- K ? �1A 1 D'D D a
�

- DQK �

> / -
�
K'BuA / -

�
A��rA BED # ACBED ; � ItA ¨ D ? a���D D a#A # ; ��IuA ¨ D DrD ; � A�X DOK X

Y[Z]_zpº¢�_��r_�kHi¦�¡iS{�£D¢�ir~ w {�irhf{�g]hogJt'¥µnS~'kuZ¡_
nrq]kuef^�irh¶§¡_zh w8¨ ivhfnrp¡��kuZ]_�~u_�¥µ_�~m_�p¡{�_,ku~�il��_U{<kunS~ux
���9 % 
 q¡iv~�iv^�_�ku~me �z_ w �Dx �-¼ X��J_zeop]�HZ]_z~u_ÈkmZ]_�q¡iv~�iv^�_�km_�~<Ú<À²irt!¢4_�tyZJivhfhS�S_�~meÏ¥µxMkuZ]_4¥µnrhfhfnl¢�eop]��_�g]hf_�~mefirpirq]q]~mnSiS{�Z¶ÀD¢�Z]ef{�Z2ejt�Z]_z~u_ w _z�r_zhonSq]qJ_ w ¥µnr~�q]hjivp¡ir~�{�g¡~u�S_zt�ho_Ui w kun�i�^�nS~u_?_�|sq]hfej{�eok�_�|sq]~m_ztmtyefnrp�¥µnr~
kmZ]_?¥µg]p¡{�kuefnrp¡irh w _�~mef�²ivkuef�r_ ©

� ��� � ������� �%� �A� �!����
 � � �
� _,{�nSp¡tye w _z~�p¡nl¢>i�{�ivhj{�g¡hog¡t�¢�Z]ej{�Z2tyZ¡irhohXp¡_��r_z~[~u_�¥µ_�~�kunbkuZ¡_H~m_�¥µ_z~u_zp¡{�_?{�g¡~u�S_ ���9 % 
 �]gsk'nSp]hfx¦kuZ]_
'y^�nl�Deop]��{�g¡~u�S_zt*) � 89 % 
 ivp w � 8 S W �9 % 
 ©

� _�k
� IW > � I A ¨ ?:3 # D ; � I A ¨ D = - ¼¬�v�SÚ

Y[ZJilk�^¦ivq]q]efp]��tu_�p w kuZ¡_�{�g]~m�r_ � 89 % 
 nrp�kun � W > � 8 S W �9 % 
 Y[Z¡_�p

� A ¨ ? 3 # D > /
� � ^�� � K �]W

non ñ�prqtsuqtv



ÃS� ������������´lÇ��<¯<³V´

��_�~m_�3�eftÐg]p w _z~mtykunDn w irt�kuZ]_ 'ytuZ¡ivqB_ )�qB_�~ukug]~m�¡ilkmeonSp¦q¡iv~�iv^�_�ku_�~Èefp¦kmZ]_ 'u{�hjirtmtyej{�irh )�ty_�kykmeop]��tyn,kmZ¡ilk
¢�_,{�nSp¡tye w _z~4kmZ]_
cDqB_�_ w �S_z{�kunr~'iStutuns{�ejilkm_ w

�
I AY3'F��PD > >

> 3 �
I
W ; A �

I
W D = -

csn
kmZ¡ilk�kuZ]_?^�nl�Deop¡��{�g¡~u�S_ � W ejt�nr�sk�ivefp�¥µ~mnr^5kmZ]_H§]|s_ w nSp]_MkuZ]~mnrg]�SZ¦kuZ¡_M»Jnl¢ ^¦ivq]q]efp]��nv¥#kmZ¡ilk
§J_�h w ¼�»¡nl¢�¢�eÏkmZ ~m_ztuqJ_U{<kbkunÙkuZ]_2q¡ir~mir^b_�ku_z~�3-¥µnr~�§]|s_ w B�ÀÈZ]_�~m_�B > 1 Ú © � _ efpSkm~un w gJ{�_ w kuZ]_
km_�~m^�eop]nSho�SxÎªQ«m­l®]¯<°l±�«�¯�±�»Jnl¢ ©

� W > � W A �
I D A � 89 % 
 D

��p w ¥µ~mnr^ g¡tygJivh w eÏÖO_�~m_�p�kuejilkmeonSp¦nv¥X�Bnrg]p w iv~mx
efpSkm_��S~mirh#¼µefp¦¥Vir{�kÐ¢�_�irtmtyg¡^b_�Z¡_�~m_�kuZ¡ivk�kuZ¡_ w ef^�_�ps¹
tuefnrpºejt � > ��tyn�kuZ¡ivk�kmZ]_b{�g]~m�r_ztM{�irpº�J_b{�nSp¡tye w _z~u_ w irtHi�q¡ir~ykHnv¥ÈkuZ¡_��Bnrg]p w iv~mx-nr¥Ði�^�nl�Deop¡�
tu_�k<Ú�¢4_?nS�skmireop�*

� � A ¨ F # D > /
� ��

� 	
A ^ ���� � ? c ? Ò1A 1 DEFHG K D K � 89 % 


� Z¡_�~m_H¢�_,ty_�k
ÒNA BuF�� D > �

I A0�rF��PD F kmZ]_�p ÒNA 1 D > � - A0�rF3D D
irp w ¢�Z]_�~m_Nc tykmirp w t�¥µnS~[kuZ]_�{�g]~u�livkug]~m_Mnr¥ � 89 % 
 ©Y[Z]_Mku_z~u^ ^ ���� � ejt�kmZ]_Htunv¹Ë{�irhohf_ w ¸m´l·s®OÉr­v« &�¯ �s­ !]±�Ér±�«<³Ì°²­vªQ³Ì°l±[nr¥XkuZ]_M¥µg]p¡{�kuefnrpX^�A � D�nrp � 89 % 
 efpkmZ]_ w ef~u_U{<kmeonSp-nr¥#kuZ¡_,�r_z{�kunS~[§¡_�h w Ò1A 1 F<D D ©È� _,~u_U{�irhohOZ]_z~u_?kmZ]_?�r_�~mx w _�§¡p]eokuefnrp *

^ ���� � > A KKZ3 ^ � � ; � -W D W�� � � ? A 0 ^ � �� � 	 F�Ò1A 1 D K ¼¬�sÕUÚ

��_�~m_ A 0 ^ > A _ � �� � _ G nrp kuZ]_Î{�g¡~u�S_ � À4eftbefp w _�qB_�p w ivp�k¦nrp kuZ]_Î{�Z]nSef{�_-nr¥'kuZ]_¤¼Qty^�nDnvkmZ_zp]nrg¡�rZJÚ'_�|Dku_zp¡tyefnrp _�nv¥ ^ � nrgsk�tye w _�nv¥�kmZ]_b{�g]~m�r_rÀOeokHejt�kuZ]_�kmirp]�r_zpSkmefirh w _�~meo�lilkmeo�S_
nr¥m^ � ivhfnrp¡�
kmZ]_�{�g¡~u�S_ ©

� �'� � ������� �B� � �3�[����������

� �(
 ��� � � �����
� 
���� � � � � � � 
 �
�����

Ëp kmZ]_,�r_z~ux�tueo^�q]hf_�{�iSty_H¢�Z]_z~u_HkuZ¡_?¥µg]p¡{<kmeonSp�^ � ejt�kuZ¡_,~u_Ut�km~uej{<kmeonSp�kmn�kmZ]_�{�g¡~u�S_ � nv¥+i�ty^�nDnvkmZ
¼V_�p]nSg]�rZBÚ�¥µg¡p¡{<kmeonSp�* ^ � > _ � � Às¢�_,�r_�k

^ ���� � > >
> G _ ? ÒNA 1 DEFHG K nSp�kmZ]_�{�g]~m�r_ � 89 % 
 D

csn�kmZ¡ilk'¢�_?�r_�k
� � A ¨ F # D > /

� ��
� 	
A >> G _�? c D ? Ò1A 1 DEFHG K K � 89 % 
 ¼¬�r�rÚ

� _,~m_z{�irhohBkmZ¡ilk�kmZ]_?ku~�ivp¡tu�r_z~mtu_'§J_�h w Ò tynSho�S_zt4kuZ]_?¥µnShohfnl¢�efp]� w x�pJiv^�ef{zivh¶tuxst�km_�^
Ò1A���D > �

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® Ã¡Õ

>
> B Ò ? � Ò F ¨ � > # F � eo_,�]~�ir{�£S_�k[�J_zeop¡� *3� ÒjF ¨ � > a-Ò@D ¨ � a ¨ DïÒ ¼¬�vÃSÚ

� _,efpSkm~un w gJ{�_HkuZ]_�i w ��nrefp�k't�k�ilku_

� A 1 D > � �� ��
� 	
D ArA >> G _ ? c D G D


�t2iÔ^�_zirtug]~m_8tug]q]qBnr~uku_ w �Dx kuZ]_¤{�g]~u�S_ � 89 % 
 ¢�Z]_�~m_ � � ��
� 	
ejt-kuZ]_/km~miS{�_/nrqB_�~�ilkunS~8¼�� � ��

� 	
�

� A ��� A&�a�DEF � 89 % 
 DÁÚ © � >
> B � �&a ¨ D � � a
� � D ¨ ? KRLON ¨ � A���� D > � ¼¬�l`�Ú

irp w ¢4_ w _z~uef�r_ � � A ¨ F$# D > ? � A 1 D FJÒ1A 1 D K���6
2
9 # � F 6

2
9

!�x�{�Z¡nStu_Hnr¥ � �B_�efp]��tunrhfgskuefnrp nv¥�kuZ]_�i w ��nrefp�k�¢4_?Z¡i²�S_�kmZ]_,e w _�p�kueok�x *
/ -
�
? � F >> B Ò ? � Ò&F ¨ �PK���6 2 9 # � F 6

2
9&K[B ¼¬�r�rÚ

> / -
�
? � >

> B ? � �&a ¨ D � �&a
� � D ¨ ? KRLON ¨ � FOÒ K�� 6
2
9 # � F 6

2
9�K[B

? ? � A 1 DEFBÒ1A 1 D K���6
2
9 # � F 6

2
9 � ? � A��rD F�Ò1A���D K���6

2
9 # � F 6

2
9

�Mt�ÒNA0��D > �b¢4_?nr�]kmivefp

� � A ¨ F$# D > / -
�
? � F >> B Ò ? � Ò&F ¨ �PK���6 2 9 # � F 6

2
9&K[B ¼¬�v�SÚ

> / -
�
? � F # K�� 6

2
9 # � F 6

2
9 K'B


Ák�{zivp �J_,�S_�~meÏ§J_ w kuZ¡ivk�kmZ]_,^�_ziStyg]~m_ � eft'eop-kuZ]_?¥µnS~u^
�'
�B�
 1 F � ACBED > � �; 4T6�8�9�6 � F� � 	

9 D A �ÍQGJI D

� _�{�irp irhftunbnr�¡tu_�~m�r_MkuZ¡ivk w ef~u_U{<ku_zhox�¥µ~unS^ ¼Q�S�rÚ<À¡g¡tyefp]�Î¼VÃS�SÚËkuZ¡ivk[¢�_,ivhjtyn�Z¡i²�S_ *
� � A ¨ F$# D > / 0

�
/
� 4T6�8)9

�Í ? # ACBEDEFHGJI.K K � I A ¨ DMK'B ¼¬�SØvÚ

� Z¡_�~m_ �ÍºtynSho�S_zt4kuZ]_,�Jir{�£D¢�ir~ w q]~mnr�]hf_�^ *
�Í A'� D > �^�F

>
> B �Í ? KMLON�A �Í ¨ D > � ¼¬�vÛSÚ

non ñ�prqtsuqtv



Ã�� ������������´lÇ��<¯<³V´

� Z¡_�~m_ �^
ejt4irpDx
_�|Dkm_�p¡tueonSp¦nv¥XkmZ]_�¥µg]p¡{�kuefnrp3^ > �� � _ ?#c 0 kun�kuZ]_ w nr^¦ivefp3a © 
Á¥)KML0N ¨ > �]ÀvkmZ]_�p
kmZ]_,_z×�g¡ivkuefnrp-¥µnr~�Í kmg]~mp¡t�kun¦�B_�i2¼µ�¡iS{�£�¢[iv~ w Ú4{�nSp��S_z{�kuefnrp�nr¥#kmZ]_,_�p w eop]��km_�~m^ *
� eokuZ KMLON ¨ > ��ho_�k �ÍoA BED > �ÍoA�� �&BEDÐivp w �¨ A BED > � ¨ A�� �&BEDÈkuZ]_zp ¢�_,�r_�k

>
> B �Í ? A �Í)D �¨ > �rF �ÍPA��rD > ^


Á¥ ¨ eft�ty^�nDnvkmZ-_zp]nrg]�SZ tunbkuZ¡ivk�i�»¡nl¢>^¦ivq¡q]eop¡�b_�|seftykmt[¢�_?�r_�k
�ÍPACBED > ^ ; � IuA �¨ D = -

kmZ¡ilk'ejt
�ÍoA BED > �ÍoA�� �&BED > ^ ; � 0 = I A ¨ D

Y[Z¡_�p ¢4_,�S_�k *
� � A ¨ F # D > / 0

�
/
� 4 6�8�9

^ ; � 0 = IEA ¨ D ? # A BED FHGJILK�K � IuA ¨ DMK[B ¼¬�v�SÚ

� ��� � ��� � � � � ��� ��

� 
 � ��� � � �!� � � � ��� ���
�Mtutug]^�_�p]nl¢ kmZ¡ilk�kuZ]_�¥µg]p¡{<kmeonSp ^Ù_�ÖB_U{<kmeo�S_�hfx w _�qB_�p w t�nrp kmZ]_-{�g]~m�r_rÀ+i2§¡~�tyk
_�|]iv^�q]hf_�ejt1^ >
�^�ACc A'� DEF�� D�¢�Z]_�~m_Nc A��PD�eft�kuZ]_�{�g]~u�livkug]~m_Hivk�kuZ]_,qBnrefp�k�� © Y[Z]_�p ¢�_,�r_�k

^ ���� � 6 - 9 >
>
> c �^TACc A�� DEF��PD.c ���� � 6 - 9 A��PDT? ? A 
 �^�ACc A�� DEF��PD FHG`A'� D.K ? ÒNA 1 D F G K

�Mtjc A��PD >�� ��¢�_,�r_�k
c ���� � 6 - 9 > � � � A ? Ò1A 1 D F G KdD

csn�kmZ¡ilk
� � A ¨ F$# D > /

� ��
� 	
� � >
> c �^TA c A��PD F��PD � � A ? Ò1A 1 D FHG KdD

?@AC^�A c A��PD F��PD'c ? ? A 
 �^TA c A��PD F�� D F G`A��PD.KdD ? ÒNA 1 D F G K � K �
¥µ~mnr^ {�hjirtmtyej{�irhJk�ivp]�S_�p�kuejivh 'y�Dx�q¡ir~yk�t4efp�ku_z�r~�ilkuefnrp )M¢4_?nS�skmireop *

� � A ¨ F # D > /
� ��

� 	
� � � �bA >> c �^�A c A��PD F��PDrD

?;^�A c A��PD F�� D'c ? ? A 
 �^�ACc A'� D F�� DEFHG`A��PDLK � ? ÒNA 1 DEFHG K K �
? >
> � A >> c �^�ACc A'� DEF�� D D ? ÒNA 1 DEA�� DEFHG`A'� DmK � >

> � A >> c �^TA c A 5 DEF 5 DHD ? Ò1A 1 DEA 5 D F G`A 5 D K� >
> c �^�ACc A'� DEF�� D >> � A ? Ò1A 1 DEA��PD FHG`A'� DmKdD ? >

> c �^TA c A 5 DEF 5 D
>
> � A ? Ò1A 1 D A 5 DEFHG`A 5 DmKdD

Y[Z¡_H_�|Dku~m_�^�eÏkmeo_Ut��ºivp w�5 nv¥#kmZ]_�{�g¡~u�S_H�B_�efp]�b§]|s_ w ¢�_Hkmiv£S_
¨ A 5 D >>¨ A��PD > # A 5 D > # A'� D > �

¢�Z¡ef{�Z2ef^bq¡hoef_zt[kmZ¡ilk � I AY3'F��PD > �
I AY3'F 5 D > �¦ivk�ivpDxXB[ivp w 3
tynbkmZ¡ilk?Ò1A 1 D A,D D > � - A��TF<D D��r_z~ueo§¡_zt

Ò1A 1 D A 5 D > Ò1A 1 DEA��PD > ��ivp w kmZ]_,q]~m_��Defnrg¡t w _z~uef�lilkuef�r_,tueo^�q]hfeo§¡_zt ©

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® ÃSÃ

� �¦7-��08�:9 ��;8�����'�
�����
�/� =¦�-�?�����
�8(�� �'�-���!�
� �����¶�+�����

Ëp/kmZ¡ilk
tu_z{�kuefnrp ¢4_¦~m_z{zivhfh+kuZ]_-{�nrpJ{�_�q]k?nr¥'tyZ¡irqJ_ w eoÖO_�~m_�p�kuejivh�_U×�g¡ilkmeonSp w _��r_zhonSqJ_ w efp ¼�½ `v¿µÚ?ivp w
¼y½ �l¿ÌÚ ©Ð� _�q]~m_ztu_�p�k�Z]_�~m_�i¦tueo^�q]hfeÏ§J_ w �r_z~mtuefnrp-irp w ilk'kmZ]_,_�p w ¢4_,�Seo�S_?irq]q]hfef{zilkmeonSp efp w ef^b_zp¡tueonSp
�
¢�Z]ej{�Z�_zp¡iv�]hf_zt�g¡t�kmn�~m_ziS{�Z¦kuZ¡_Mkmeo^�_,irtuxD^�qskunrkuej{�~m_ztug]hok © � _,irtmtug]^�_M�Seo�S_�p�i�tuZ¡ivqB_�¥µg¡p¡{<kmeonSp¡ivh��¢�ej{�Z¾ejt�tyZ¡irqJ_ w eoÖB_z~u_zpSkmefir�]hf_-efp�� " ¢�eÏkmZÔ~m_ztuqJ_U{<k�kun # " ©¤� _ w _zp]nvkm_ A�� A0-;D?eÏk�tb�r~�i w ef_�p�kzÀ{�nrp¡tue w _�~m_ w irt'i w eftyku~mef�]gskuefnrp2efp 	 � " ©b nS~�ivpDx.- � eop�� " irp wÎ¨ efp # " À]kmZ]_
ir�¡tynShog]ku_�{�nSp�kuefp�g¡eÏk�xnr¥ �8eft[¢�~meÏkuku_zp¶Às¥µnr~'irhoh 3��B�

� AO- W A ¨ DHD�� � A0- � D > / W
�
� A�� A0-.I A ¨ DHD F ¨ ACBED	��
 � 	 # 
 	 K[B ¼Q�r�SÚ

Y[Z¡eftH{�hjirtmtyej{�irh#tueÏkmg¡ilkmeonSpºnv¥È�r~�i w eo_zpSku¹¬^�_�kuZ]n w efpºnrqskmeo^�e��zivkuefnrpÙirhohfnl¢'t[kun {�nSpSkm~unShXkuZ¡_
�liv~mefivkuefnrp¡t
nr¥ �Ô¢�eÏkmZ ~u_UtyqB_z{�kHkmn2kuZ]_ w nr^¦ivefp © �4nSp¡tye w _z~uefp]�-kuZ]_¦q]~mnr�¡ho_z^
����� 2 � AO-;DuÀ�¢4_¦¢[ivp�k?kun2�Seo�S_�i
{�nrp¡tyku~mg¡{�kuef�r_�¢[i²x�kmn w _U{�~m_zirtu_,kmZ]_�¥µg]pJ{<kuefnrpJivh 'Ë¥µnShohfnl¢�eop¡��kuZ]_b�r~�i w ef_�p�k ) © Y[Z]ejtM^�i²x �B_ w nSp]_��Dx
tunrhf�Deop¡�
kmZ]_,p]nrp]¹¬hfeop¡_ziv~[_U×SgJilkuefnrp-¥µnr~�hjiv~m�r_H_��Snrhfgskuefnrp nv¥�kuZ¡_ w nr^¦ivefp

, B�� �rF A�� A0-.I A ¨ D D ? ��A ¨ ACBED D > � ¼Q�]ÕUÚ
¢�Z¡_�~m_ � ejt�ivp¤­rÉ �D´UÆ w gJivhfeÏk�x-nrqB_�~�ilkunS~ ©
 ~unS^ kmZ]_Mtyku~mg¡{�kug]~m_'kmZ]_�nS~u_z^Ó¥µnS~�tuZ¡ivqB_'�S~mi w eo_zp�kzÀ�¢4_'ZJi²�r_
¼Vg]p w _z~�tunr^�_�~m_��Sg]hjiv~meÏk�xbirtmtyg]^�qs¹

kmeonSp¡t[¢�Z]ej{�ZÎiv~m_�¥µg]hfho§¡ho_ w ¥µnr~'ibhjiv~m�r_?{�hjirtmt[nv¥!q¡~unS�]ho_z^¦tmÚ *
A�� A0-;D > � �� D AC^ �G D

� Z¡_�~m_ ^JÀ#kuZ]_�tuZ¡irqJ_ w _zp¡tueÏk�x8�r~�i w ef_�p�k,eft
i w eftyku~mef�]gskuefnrp nSp8kmZ]_��Bnrg]p w iv~mx � © "�tug¡ivhfhfxÙeok�eft�i
¥µg¡p¡{<kmeonSp¤nrp � tyn2kmZ¡ilk�¢4_�{�nrp¡tue w _�~-­v® &Ù±O-rªË±�®]¯<³V´l® 	>nv¥j^Îkmn2kuZ]_ w nr^¦ivefp a ¼µnr~�ilk�hf_zirtyk
ilk
i p]_zeo�SZD�JnS~uZ]nDnSg w nr¥4kmZ]_¦�Bnrg]p w iv~mx � Ú © cDn2kmZ¡ilk,kmZ]_�tuZ¡ivqB_ w eo¥µ_�~m_�p�kuejivhÈ_U×SgJilkuefnrp/kmg]~upJt,eop�kmn2i
�Miv^�efhÏkmnrp��riS{�nr�¡eX_z×�g¡ilkmeonSp�¥µnS~[kuZ]_�{�ZJiv~�ir{<km_�~meftykuej{�¥µg¡p¡{<kmeonSp �
*

� A0��D > � 2GF F >
> B � ? ? A���F�� = - D A
	LA��`DTA��`DLK > � ¼Q�S�rÚ

� _btuZ¡irhoh�ty_z_��J_zhohfnl¢ kuZJilk�kmZ]ejt�_U×SgJilkuefnrp#ÀJefp¾Ço±�°²±�Ç�¯�±�ª�)�´v«<Å�·sÇo­vªQ³V´v®-¢�efhfh!�B_
¢�_zir£r_�p¡_ w eopÙkuZ]_
¥µnShohfnl¢�efp]��nSp]_S¼Qty_z_S¼ÁØl�SÚ�À

�;A���D > � � F
>
> B � � ? A�� � = - D A
	LA�� I A	�QDHDTA � I A��QD DmK > � ¼Q�rÃSÚ

� Z]_z~u_N� I A	�QD > � � � a ���;A BuF��PDmKB�  ©#� _�iv~m_Ð�Snrefp]�'kmn�~m_z{�irhohSkuZ¡_[{�nrp¡tyku~mg¡{�kuef�r_Ðq¡~unDnv¥]nr¥
kmZ]_'_�|Dejtyku_�pJ{�_�nv¥Xi ¨ tmilkmefty¥µxDeop]��¼Q�]Õ²Ú+ivp w efp��S_ztykuef�Sivku_�kuZ]_Mirtux�^�qskmnvkmef{[�B_�Z¡i²�Defnrg]~Ènr¥OkuZ]_�^�_�kmZ]n wX©
Y[Z¡_
_�|sejt�km_�p¡{�_
nr¥Ði�tunrhfgskuefnrpÎ¥µnS~�kmZ]ejtMtunv¹Ë{�irhohf_ w ¯ �D­ !s±�Él³ ��±�«u±�®¡ª¬³V­lÇÐ± ��·¡­vªQ³V´v®�Z¡iSt��B_�_zpÙefp¾½ `v¿jeopÙi
hjiv~m�r_z~4tu_�kukuefp]� © 
Ák�Z]nSh w tÐ¥µnr~�tuZ¡ivqB_ w eÏÖO_�~m_�p�kuejiv�¡ho_M¥µg]p¡{�kuefnrp¡irhB¢�Z¡nStu_M�S~mi w eo_zp�kÐeft[{�nrp�kuefpDg]nrg¡t�ivp w
�Bnrg¡p w _ w nrp�^�� " À�_�p w nl¢4_ w ¢�eÏkmZ�kmZ]_d�4nSg]~mirp�k � tÈ^�_�ku~mej{�kunSqJnShonS�rxSÀr~�ivp]�Seop]�
eop�i�cDnr�Bnrhf_��¦tuq¡ir{�_nr¥ 0Meftyku~mef�]gskuefnrpJt ©

non ñ�prqtsuqtv



Ãr` ������������´lÇ��<¯<³V´

����� 	+� � � � ���6��� �S��� � � � ����� ��������� ��� � ����� ����

��� �.�(����� �
� _
~m_z{zivhfh!Z¡_�~m_,kuZ]_b^¦ilkm_�~mefirh#efpSkm~un w gJ{�_
efp ÕU��Øv��¢�Z]_�p/tynSho�Defp]�¦kuZ¡_�tunv¹Ë{�ivhfhf_ w tuZ¡ivqB_ w eoÖO_�~m_�p�kuejivh
_U×�g¡ilkmeonSp ©4� _ w _zp]nvkm_ � " kuZ]_�tyg]�Jty_�k�nv¥ �)" A&�a#F�� % D4¢�Z]nStu_,_�hf_�^�_�p�k�t�iv~m_ �)" ¹ w eÏÖO_�nS^bnS~uq¡Z]eftu^ nr¥�a © 
Ák�ejt'_zp w nl¢�_ w ¢�eÏkmZ2kuZ]_ �4nSg]~�ivp�k�^b_�ku~mef{�� " ¼Ì¥µnr~�¢�Z]ef{�ZÎ¢�_,~m_�¥µ_�~[kmn¦kuZ¡_,�JnDnr£ ¼�½Â�l`v¿ÌÚuÚ[¢�Z]ej{�Zejt w _�§¡p]_ w nSp�kmZ]_?¥Viv^�efhox-nv¥+eo^¦iv�S_zt�nv¥Èib�ref�r_zp w nS^�ireop�*
 nr~'ivpDx�p¡nl¢ §]|s_ w - � efp � "

� " A0- � D >�� - � � "
			
� � � � " F - > �1AO- � D��

\�p w nl¢�_ w ¢�eÏkmZ
� " À � " AO- � D�ejt'i�{�nS^bq¡ho_�ku_?^�_�ku~mej{,tyq¡iS{�_ © nr~��Bnrg]p w _ w g]p]ef�r_z~mtu_Na kmZ]_?¥µnrhfhonl¢�efp]�¦{�nS^�q¡ir{�eÏk�x¦~m_ztug]hokmt[Z]nSh w t,¼Qty_z_S¼	�
�sÚyÚ *
� � á % á ��	Ì�
	 á � e:�C�
, �s±�³Ì®OÆ�Çï·D¯<³V´v® A	� " S - A0- � D F�� " S - D�� � A�� " A0- � D F�� " DM³j¯
Æ�´lÅ(!]­rÆ�ªO�
��hftunb¥µnr~��Bnrg]p w _ w g]p]ef�r_z~mtu_daÎÀs¥µ~mnr^ ¼	�
�sÚ<Àj¼ �
�sÚ�¢�_,×�g]nvkm_ *
4 � ÝDá � Ý � e)� � , �D±
Å¦­ !/!B³Ì®�Ä

# " � � � A %�F � " AO- � D D
¨ �� � B �� -.IuA ¨ D > � IuA ¨ DEA0- � D��

³j¯
Æ�´l®JªQ³Ì®J·¡´l·D¯�­l®OÉ¦Å¦­ !¡¯�¸m´l·s®OÉr±�É�¯<·J¸<¯�±�ªQ¯,´v®/± ��·s³VÆm´v®¡ª¬³Ì®¡·¡´v·D¯$!]­l«<ªQ¯<�
	 Ý � � � e)� � , �D±
Å�­ !/!J³Ì®DÄl¯

# " A�%TD � � - A %�F �)" A&�a#F�� %3DHD
¨ �� � B �� � I A ¨ D�� ­l®OÉ # " A %�D � � - A�%�F �:" A �a#F�� %3DHD

¨ �� � B �� � = -I A ¨ D��
­v«u±bÆm´v®¡ª¬³Ì®¡·¡´v·D¯ �
��hÏkmZ]nrg]�SZ � " ejt[p]nrk�i��S_z{�kunr~u¹Ëtyq¡iS{�_SÀS¢�_?¢�eohfh¶¢�~meÏkm_rÀD¥µnr~'tuZ]nS~ykmp]_ztmt

� - A %�F � " D > � � � � � A�%�F � " D 			
� � � � � A %�F � " D �

Y[Z¡eft�tuq¡ir{�_?eft�_zp w nl¢�_ w ¢�eÏkmZ-kmZ]_�{�irp]nrp¡ef{zivhOp]nr~m^
� � ��� M 6 � % � 	 9 >������

W 	 �
� �1A
3 D � � 	 ? �����W 	 � � � � A
3 D � � 	

 nr~NA � " F,K " DuÀ¡¢4_?Z¡i²�S_?ib~m_ztug]hok�tuef^befhjiv~[kunbkmZ]_�nS~u_z^ Û © Õ ©
4 � ÝDá � Ý � e)� � ³ G , �s±�Å¦­ !�!J³Ì®DÄ

# " A %�D � � - A�%�F � " D
¨ �� � B �� ��IuA ¨ D��

³j¯?¯�·s«ÌÊ�±�Æ�ªQ³Ì°l± J�Æ�´l®¡ª¬³Ì®¡·¡´v·D¯,­v®BÉ�Å�­ !¡¯�¸m´l·s®BÉS±�É�¯<·J¸�¯�±�ªV¯�´l® ± ��·s³VÆ�´l®JªQ³Ì®J·¡´l·D¯ !s­v«<ªV¯<�

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® Ã��

� _,Z¡i²�r_HkmZ]_?¥µnrhfhonl¢�efp]��{�Z¡iv~�ir{�ku_z~ue��zivkuefnrp�nr¥#kuZ¡_�tyZ¡irqJ_�{�nrp�kuefpDg]eok�x ©
� á � á . .V�s� Þ e)� � 5!±�ª _ ¸m±Î­º¯
�s­ !]±])�·s®BÆ�ª¬³V´l®B­vÇ[ÉS±VÑÐ®B±�É/´l® � " �È³Ìª��¤°²­vÇï·¡±�¯�³Ì®�­bÑ -�±�É���­v®B­rÆ �¯ !]­rÆ�± � ��, �D±U)�´lÇÌÇo´ �È³Ì®�Äv¯b­l«m±�± ��·s³Ì°²­vÇo±�®JªO�

³ G _ ³j¯8¯
�s­ !]± Æ�´l®JªQ³Ì®J·¡´l·D¯ �È³Ìª�� «u±�¯+!]±�Æ�ª¦ªË´ # " A�%TD *+)�´l«¤­l® &&³Ì®¡³Ìª¬³V­lÇ
ÉS´lÅ¦­l³Ì® - � J�)�´l«¤­lÇÌÇ¨P� # " A %�D%J 3 �� _ A0- W A ¨ D D�¸m±�Ço´l®DÄl¯,ªË´ � � A�%�F � D �
³Ì³ G )�´l«Ù­v® &¤³Ì®¡³Ìª¬³V­lÇ?Ér´vÅ�­v³Ì® - � JU)�´l«Ù­v® & � ³Ì® � - A %�F � " D.J]3 �� _�� ��AY3 D AO- � D�� ¸m±�Çf´l®�Äv¯ÎªÁ´�:� A %�F � D��


Ák,ejt?eo^�qBnr~ukmirpSk?kmn p¡nvkuej{�_�Z]nl¢ _ziStyxÎeok�eftHkmnÎ{�Z¡iv~�ir{�ku_�~me���_�kmZ]_¦tyZJivqB_�{�nrp�kuefpDg]eok�x¾°z³V­�kmZ]_�tuq¡ir{�_
� " © � {�ZJiv~�ir{<km_�~me �UilkmeonSp�eopD�Snrhf��efp]� � " ¢4nSg]h w �B_,^bnS~u_H_�hf_���ivp�kzÀ]tuefp¡{�_HkuZ¡_"'�~m_zirhBnS�s��_z{�kmt*)Hiv~m_HkuZ]_
w nr^¦ivefp¡tzÀsp]nvk�kmZ]_ w eoÖB_znr^�nr~mq]Z]ejty^ © 
Ák'ejt�£Dp]nl¢�p ¼Vtu_�_¦½ `v¿¶¥µnS~�eop¡tykmirp¡{�_²Ú4kuZ¡ivk�i�tyZ¡irqJ_?¥µg¡p¡{<kmeonSp¡ivh
_ w _�§Jp]_ w nrp � " ¢�eÏkmZ �²irhog¡_zt?efp/i-§]|s_ w ![ivp¡iS{�Z8tuq¡ir{�_ � ejt,tuZ¡ivqB_¦{�nrp�kmeopDg]nSg¡t�¼µefp8kmZ]_�g¡tug¡ivh
tu_�pJty_²ÚMiSt�tun�nSp/iSt � 3 �� _ A0-kAY3 D D�� � � � A %�F � D�eft
{�nrp�kmeopDg]nSg¡tH¥µnr~�irp�x � 3 �� -kAY3 D�� � � � A %�F � " D ©Y[Z¡eft�{�nrp w eokuefnrp2�B_�efp]��p]_z{�_ztmtuir~ux¦ejtzÀ]irt�¥Viv~'iSt[¢4_,£Dp]nl¢,Àsirp nSqJ_zp-q¡~unS�]ho_z^ ©

���'� � ���$
 � $&� ����

� 
 � �0� � � 
K$&� ���
Y[Z¡eft�tu_z{�kuefnrp2ivef^�t�ilk�q]~mnl��efp]��kuZ]_?¥µnShohfnl¢�efp]�
kmZ]_�nS~u_z^2Àsg¡tyefp]��i�tunrhfgskuefnrp nv¥�_z×�g¡ilkmeonSp/¼Q�]Õ²Ú ©
4 � ÝDá � Ý � e)� $ 5!±�ª � ¸u±�­-¯
�s­ !]±�)�·s®OÆ�ª¬³V´l®O­lÇ �È³VÆ �8³j¯�Él³ �M±�«u±�®¡ª¬³V­S¸�Ço±�³Ì®�� " �È³Ìª��Ù«u±�¯ !s±�Æ�ª�ªÁ´'# " �� ¯�¯�·sÅ¦±¦¸m´lª�� � ­l®OÉ�A�� ­l«u±¦·s®¡³ )�´l«<ÅbÇ &Ù¸m´l·s®OÉr±�É2´l®�� " S - C «m±<¯ !]±mÆ�ª¬³Ì°²±�Ç &2³Ì® � ­v®BÉ 	 � " S - G ­v®BÉA�� ³j¯?¯ �D­ !]± �yÆm´v®¡ª¬³Ì®¡·¡´v·D¯,´v® � " S - J�³Ì® 	 � " J��È³Ìª��-«u±�¯ !s±�Æ�ªÐªË´ # " S - �, �D±�®/ª��s±�«u±�±.-S³j¯<ªQ¯ ¨P� # " S - (���I A � SdF 	 " S - D�¯<·¡Æ � ª��s­lª�J )�´l«
­v® &F3�� �0J

#3A0- W A ¨ DHD � # AO- � A ¨ D D > � / W
�
� ¨ I � I K'B > � 
 / W

�
� A�� A0- I A ¨ DHD � I K[B

}�~unl�De w _ w kmZ]_ w gJivhfeÏk�x nrqB_�~�ilkmnr~!�Ónv¥È_z×�g¡ivkuefnrp¾¼V�¡ÕUÚ'_�|seftykmtzÀJi-tynShog]kuefnrpÎnv¥+kmZ]eftM_z×�g¡ivkuefnrpÎejtM{�nrps¹
�S_�p]ef_�p�k�¥µnr~�kmZ]_-kuZ]_znr~m_�^ ©Ù� _-ir~u_��Snrefp]�ÎkmnÙg¡tu_-i/cDnr�Bnrhf_�� tyqJir{�_-_�^��J_ w _ w efp 	 " kun8_�p¡tug]~m_kmZ]_
_�|seftyku_zp¡{�_�¼Qivp w 'y�rnDn w q]~mnrqB_�~ukuef_zt*)�Ú�nr¥ÈkuZ]ejtMnrqB_�~�ilkunS~zÀJivp w �Seo�S_
i�{�nSp¡tyku~mg¡{<kmeo�S_,q]~unDnr¥+nr¥ÈkuZ]_
_�|seftyku_zp¡{�_?nv¥Èi�tynShog]kuefnrp nv¥�¼Q�]Õ²Ú ©
� _?§]|��#K 1 tug¡{�Z�kmZ¡ilk

� > �?¨P��	�
 ACa7F�� % D 			
� ¨ F`G �
� V > ��nSp > a �

tmilkmefty§¡_Ut
� � � 	 " S - � � 	 " ¼Q�v`�Ú

� _ w _�p]nrku_��ÓkmZ]_2¼µhfeop]_Uiv~,ivp w {�nSpSkmeopDg]nSg¡t�Ú w g¡irhoeok�xÎnrqB_�~�ilkmnr~�¥µ~unS^ � kun eokmt w g¡irh � � © Y[Z]_
w nr^¦ivefp/- � �J_zeop¡�
§]|s_ w efp � " S - ÀD¢�_H{�nrp¡tue w _�~[ivp�ir~u�]eoku~�iv~mxbeop�ku_z~u�lirh %�nv¥�� S>¢�Z]ej{�Z�{�nSp�kmivefp¡t � ©
� _�kQ_ � �B_HkuZ]_,^¦irq]q]efp]� w _�§Jp]_ w �Dx

_ � A ¨ D >
% � �
3 �� ���&= - � A�� A0- W A ¨ DHD � ¼Q�S�rÚ

non ñ�prqtsuqtv



ÃS� ������������´lÇ��<¯<³V´

¥µnS~ ¨P� �:� A�%�F �7DKR # " S - © cDefp¡{�_?¢�_?iStutug]^�_ w kuZ]_�tuZ¡irqJ_?{�nSpSkmeopDg]eok�x�nr¥ A��+ÀT_ � A ¨ D � �:� A %�F � D ©� _�iv~m_H�rnrefp]�bkun�q]~mnl�r_MkuZJilk;_ � Z¡iSt�i�§]|s_ w qJnSeop�k *�³ �Ì± ��kmZ]_�~m_?_�|sejt�k�t�ibtunrhfgskmeonSp�¥µnS~�¼V�]Õ²Ú ©
	 Ý � � � e)� � , �D±�«u±�±O-S³j¯<ªV¯ � K �2¯<·¡Æ � ª��s­lª

" " %  >��b¨P� # " S - 			
��� �
W 	 �

� ¨ A
3 D � 
 	���� _ � A�" " %  D
}�~unDnv¥�*
0Mg]_�kun-kuZ]_b�JnSg]p w _ w p]_UtutMnv¥ A��+ÀOkuZ¡_�~m_
_�|sejt�k�t � - ¼µ¢�Z]ej{�ZÙ^¦i²x w _�qB_�p w tHnrp - � Ú�tug¡{�ZºkmZ¡ilk¥µnS~'ivpDx/- eop � " AO- � DmÀ � A�� A0-;D � 
 � 	 
�� - © 
Ák�¥µnrhfhfnl¢'tÐkmZ¡ilk

� _ � A ¨ DEAY3 D ��� 
 � - � �&= - �	� 6 � � % � 9 > � -
Y[Z¡_?{�Z¡nrej{�_�� > � - ejt'{�nSp��S_�p]ef_�p�k ©
	 Ý � � � e)� $ , �D±
Å�­ !/!J³Ì®DÄ _ � ³j¯
Æ�´l®JªQ³Ì®J·¡´l·D¯<�+��«u´l°U³VÉr±�É %8³j¯
Æ�´lÅ(!]­rÆ�ª J _ ³j¯
Æ�´lÅ(!]­rÆ�ªO�
}�~unDnv¥�*
cDefp¡{�_�_ � {�irp-�B_�tyq¡hoeokykm_ w eop7_ ��
 _ I�
 _ - ¢�eÏkmZ *

� � A�%�F �7D�
 M� ��� A %�F � " D¨ �� � 3 �� � W A ¨ D'� � � A�%�F � " D�
 >� �:� A %�F 	 � " D� �� A�� A ��A D D A0- � DHD

_ � � � � A %�F 	 � " D � �:� A�%�F � � D � �:� A %�F � D
^ �� ^ �� ���&= - ^

Y[Z]_znr~m_�^ Û © �-q]~mnl�De w _Ut'kmZ]_�{�nSp�kuefp�g¡eÏk�xÎnr¥b_ - © !�x2kuZ¡_�{�nr~mnrhfhjiv~mx Û © ÕSÀXkuZ]_¦{�nrp�kuefpDg]eÏk�xÎnr¥b_ IejtH_z×�g]ef�livhf_�p�kMkmn�kmZ]_¦tyZJivqB_b{�nrp�kuefpDg]eÏk�x2nr¥�kuZ]_ A�� © cDefp¡{�_bkmZ]_b{�nrp�kuefpDg]eok�xÎnv¥._ � ejtH{�ho_Uiv~UÀ _ � eft{�nrp�kuefpDg]nrgJt ©
� _'tyg¡q]qJn�ty_ %�ejtÈ{�nS^�q¡ir{�k © !4x�kuZ]_znr~m_�^ÓÛ © �]ÀviM�Bnrg¡p w _ w tug]�¡tu_�k " R ��� A %�F 	 " S - DOejtÈ^¦ivq¡qJ_ w�DxX_ - nrp i
_U×�g]ef{�nrp�kuefpDg]nrgJtÐq¡ir~yk[nv¥ ��� A %�F � " S - AO- � D D © !�x3��tm{�nShoe+� t4kmZ]_�nS~u_z^ ivp w kuZ]_,{�nS^�q¡ir{�eÏk�xnr¥[kuZ]_-eop¡{�hogJtyefnrp¾nr¥ � " S - A0- � DMefp � " A0- � Db¼µkuZ]_znr~m_�^ Û © ÕUÚ<À�kmZ]_�ef^¦iv�r_�nv¥ " ejt�q¡ir~miv¹Á{�nr^�q¡iS{<k�efp� � A %�F � " D © ��{�{�nS~ w eop]�ShoxSÀr_ - eft'i�{�nr^�q¡ir{�k�^�irq]q]efp]�¡À]irp w tyn�ejt _ � ©
��q]q]hfx�efp]� � _�~�i²x�¹ËcDZJivg w _z~ � t4§]|s_ w qBnrefp�k'kuZ]_znr~m_�^2À]¢�_
{�irpÎ{�nrpJ{�hfg w _?kuZJilk'¥µnS~MivpDx-eop]eokuejivh w nv¹

^¦ireop - � kuZ]_z~u_?_�|Dejtykmt ¨ efp �:� A'� �rF 1 � F �7DÈ¢�eÏkmZ7_ � � % - ! A ¨ D > ¨¦©��p/efps§¡p¡eÏkm_¦_��rnShog]kuefnrpÙnr¥ÐkmZ]_ w nr^¦ireop�- � ^�i²xÙ�J_ w _ w g¡{�_ wX© 
Ák�¢�eohfh+¥µnrhfhfnl¢ kuZ]_¦�S~mi w ef_�p�kHnr¥kmZ]_�tuZ¡ivqB_�¥µg]p¡{�kuefnrp¡irh � ivp w q]~mnl�De w _¦i2nSqsku^�e��zilkmeonSp ^b_�kuZ]n wX© � _�k
g¡t w _�§¡p]_ ¨ � �:� A � SdF �7D
irp w A0- � D � 	�� R�� " S - AO- � D��Dx

, G ��� F ����
���
_ � � % � S - ! A ¨ 		 � � % � S - ! D > ¨ 		

� � % � S - ! nSp a
- � A ¨ � D > - �

- � S - A ¨ � D > - � S -
- � A ¨ � D > - �

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® ÃDØ

Y[Z¡_�{�nSpSkmeopDg]eok�x�ilk4efp�ku_z�r_�~ÐqJnSeop�kmt�{�nS^�_ztÈ¥µ~mnr^ _z×�g¡ivkuefnrpº¼Q�]ÕUÚ ©!� _�ZJi²�r_rÀr¥µnr~�ivpDx�3 � �¡ÀSirp w ivpDx
GÈÀ

� AO- � S - D�� � AO- � D > � / � S -
�

� ¨ ACBED � I� K[B > � / � S -
�

� A�� A0- I A ¨ D � I� � K[B ¼Q�r�SÚ
Y[Z¡eft�tunv¹Á�]g]efhÏk[§¡_zh wÎ¨ tmilkmefty§¡_zt�kmZ]_�nS~u_z^ Û © Ã ©
cDefp¡{�_�¢4_�iStutug]^�_ w �Ôeft
�JnSg]p w _ w À 3 �� � A0- � D�ejt,�Bnrg]p w _ w¤w _U{�~m_ziStyefp]�¡À#Z]_�p¡{�_¦Z¡irt
i2hoef^�eÏk

irp w tyn w nD_zt / W
�
� ¨ ACBED � I� K'B�À¡¢�ef{�Z q]~mnl�r_zt ¨P� ��I A � SdF 	 " S - D ©

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

Á¥ ¨ eft-�ref�r_zp&�Dx&kuZ¡_�nr~m_�^ Û © Ã]À�kmZ]_�~m_Ù_�|Dejtykmt�i¾p]nrps¹ w _U{�~m_zirtuefp]�¤ty_U×Sg¡_�p¡{�_ AY3 � D ��� � tyg¡{�Z kmZ¡ilk¨ AY3 � D � � ©�� _ w _�p]nrku_�- � > - W � A ¨ D R � " S - A0- � D © Y[Z]_Mtu_z×�g]_zp¡{�_@A0-

� D�^¦i²xbp¡nvk4�B_H�JnSg]p w _ w
efp � " AO- � D
nS~ � " S - AO- � DuÀ'tuefp¡{�_ÎkmZ]_ � IÎ{�nrpD�S_�~m�r_�pJ{�_2nv¥HkuZ]_8tyqB_�_ w �ref�r_�p �Dx¾kmZ]ejt�^�_�kmZ]n w eftp¡nvk
tug ��{�ef_�p�k
efp/�S_�p]_z~mirh'¼Vi � - {�nSp��S_�~m�r_zp¡{�_b¢4nSg]h w �B_UÚ © �'_��S_�~ukuZ]_zho_UtutzÀ¶¢�_�{�irp g¡ty_�i2¢�_zir£r_z~
kmnrqBnrhfnr�Sx-nSpÎkuZ]_btyqJir{�_�nv¥ w nS^¦ivefp¡t ©H� _ w _zp]nvkm_ ������kmZ]_�¥Vir^befhfxÎnv¥Ðivhfh�nrqB_�pÙtug]�¡tu_�k�t�nr¥La © 
Ëp
½Â�l`v¿#eÏk'ejt[q]~mnl�r_ w kun��B_�i¦{�nS^bqJir{<k�^�_�km~uej{?tyqJir{�_H¥µnS~[kuZ]_ �Mivg¡t w nr~uÖº^�_�km~uej{

K�A0- - F'- I D > ���	� 
 ��� �

M
	
2��
2
M

� ��

 > 	�� � 2 > � � - ��� I �)F ��� �
 > 	
2��
2 >

����


M
	�� � 2

M
� � - � � I ��� ¼Q��ØvÚ

	 Ý � � � e)� � � ¯�¯<·sÅ�±,ª��s±,¯ �D­ !s±U)�·s®OÆ�ª¬³V´l®O­lÇ�� °l±�«<³ Ñ�±<¯,ª��D±b­²¯�¯<·sÅ"!BªQ³V´v®]¯
´ )?ª��D±�´l«m±�Å��M� �2­l®OÉ �
³j¯'Ér±QÑ�®O±�É�­l®OÉ
Æ�´l®JªQ³Ì®J·¡´l·D¯4³Ì® ������­v®BÉ@A��/³j¯�Æm´v®¡ª¬³Ì®¡·¡´v·D¯4)�´l«���­l·D¯�´l« � �yÆm´vÅ"!BÇo±�Å�±�®¡ªË­l« &?ªË´ !]´lÇo´mÄ)&
´v® � " A0- � D �, �D±�® A0- � D"�s­²¯�Æ�Çï·D¯<ªÁ±�« !s´v³Ì®¡ªQ¯,³Ì® �����G� � )@- � ³j¯�´v®B±
ª��s±�®

- � � - ��³Ì® � ��� ­l®OÉCA�� A0- � D � �Ù­l®OÉ � A0- � D � � AO- ��D
}�~unDnv¥�*
� _Îg¡tu_-kmZ]_2p]nvk�ilkmeonSp¡t�nv¥MkuZ]_2efpSkm~un w gJ{<kuefnrp © Y[Z¡_2tu_z×�g]_zp¡{�_&AO- � D�^�i²x¤�B_Î~m_��Sir~ w _ w iStbi

tu_z×�g]_zp¡{�_
eopÎkmZ]_�{�nr^�q¡iS{<kMtuq¡ir{�_������ © ��_�p¡{�_
q¡iStutueop¡��kun-i�tyg]�Jty_U×Sg¡_�p¡{�_rÀBeÏk?{�nrpD�S_�~m�r_zt�kmnl¢�ir~ w t
irpÙnSqJ_zp/tug]�¡tu_�k - � nv¥ba © Y[Z]_��r~�i w ef_�p�k&A � AO- � D�ejt?p]nvk�­ !B«<³V´l«<³ w _�§¡p]_ w À#tyefp¡{�_�kmZ]_�hoef^�eÏk
tu_�k
ZJirt[p]nrk[_zp]nrg¡�rZ ~u_z�rg]hjiv~meÏk�x © ��_��S_�~ukuZ]_zho_Utut[tueop¡{�_ ¨ tuivkuejt�§¡_Ut?¼V�]Õ²Ú<À � ¨ A G D ��� > � A�� AO- � D � Z]_zp¡{�_
A�� A0- � D � � ©

� �¦7-��08�:�2�<;/���!�'�
�����
�/��=��-�?�����
� �l�
��� ��02����3��:�>=��-�?�����
������ � � ���%� � � � ����� ����
��
� _4§¡~mtyk+eop�ku~mn w g¡{�_�tunr^�_Ðp¡nvkmivkuefnrp¡t!g¡tu_ w eop
kuZ]_�¥µnrhfhfnl¢�eop]� ©¶� _4§¡|
iMtu^�n�nrkuZ��Bnrg¡p w _ w Z]nSh w ¹Ëivhfh)a
efp
$&%>ivp w irp w p]nSps¹Áp]_���ilkuef�r_�efp�ku_z�r_�~�� ©+� _ w _zp]nvkm_��Dx � " kuZ¡_Htu_�k�nv¥#ivhfhBnrqB_�p �)" ¹Ëtyg]�¡^�irp]eo¥µnrh w

non ñ�prqtsuqtv



ÃSÛ ������������´lÇ��<¯<³V´

nr¥ aÎÀ�ivp w ��� � �2kmZ]_-tu_�kbnv¥ � efq¡tm{�Z]eÏk'��nSqJ_zp¾tyg]�Jty_�k�nv¥ a ©Ù� _ iv~m_��rnSeop]�2kmnÙg¡tu_¦kmZ]_�¥µnShohfnl¢�eop¡�
tuq¡iS{�_zt

	 " > �H¨P� � " ACa#F'$ % D 			
� ¨ F

�
� ? V > � � # " A %�D >>¨P� � � A�%�F 	 " D ¼Q�rÛSÚ

¢�Z¡_�~m_ %¦ejt'ibefpSkm_�~m�livhXnv¥ � S ¢�Z¡ef{�ZÎ{�nSp�kmivefp¡t[� ©  nr~ % > $#S¾¢�_,tyef^�q]hox w _�p¡nvku_$# " > # " A�$#SLD ©
Ëp8kuZ]ejt?ty_U{<kmeonSp¶ÀX¢4_�iv~m_
�Seo�S_�p/i�¥Vir^befhfx#^ > A ^ 2 D 2 	���� � � tygJ{�ZºkuZJilkH¥µnr~,ivpDx - � � � � � ÀJ^ 2 �
	 = - A0-;D ©Ð� _�{�nrp¡tue w _�~�kuZ]_10Mef~uej{�Z]hf_�k'q]~mnr�]hf_�^

	3A0-kFH^�D � � ��
 > ^ 2 nrp -

 > � nrp � > > -

¢�Z¡ef{�Z Z¡iSt�i¤g]p]ej×�g]_Ùtunrhfgskuefnrp 
 A0-kF ^TD�efp 	 -� A0-;D�¢�Z]ef{�Z ejt�_zp w nl¢�_ w ¢�eÏkmZ kuZ]_Ùp]nr~m^ � < � I2 >/
2 � A < � I ©

�)� � � � � � ��	 á ��	j9M�z��	�� �s� Ý �
��p�­ !J«<³V´l«<³r_ztykuef^�ivku_È¥µnS~#tunrhfgskuefnrp 
 A0-kF ^TD]nr¥�	3A0-kFH^�D¡ejt w _z~uef�r_ w ¥µ~unS^ kuZ¡_Ð�liv~mefivkuefnrp¡irh²¥µnr~m^
g]hjilkmeonSp
nr¥¶kuZ¡_Hq¡~unS�]ho_z^ * 
 AO-kFH^�D�ejt4kuZ]_?g]p]ej×�g]_H^befp]ef^
g]^ nv¥#kmZ]_M¥µg]p¡{<kmeonSp¡ivh # 2 % �,w _�§¡p]_ w nrp 	 -� A0-;DÈ�Dx

# 2 % � A < D > � � ^ 2 F < ��
 � M 6 2G9 # 
 MF 6 2 9 ? /
2
1
�
� A < � I ¼Q�r�SÚ

¢�Z¡_�~m_ � D � w _zp]nvkm_zt4kuZ]_H_�gJ{�hfe w _Uivp-p]nr~m^5eop � % © ��{z{�nr~ w efp]�rhfxrÀ # 2 % �[A 
 AO-kFH^�DHD�
 � © Y[ZDg¡t�¢4_H{�nS^b_
kmn 1
�
� 
 A0-kFH^�D � I2 
 � ^ 2 � 2 % � � 
 AO-kFH^�D � 2 ¢�Z]_�~m_ � D � 2 % � w _�p]nrku_zt
kuZ¡_-p]nS~u^ nv¥Meop¤kmZ]_ w g¡ivh[tuq¡ir{�_	 = - A0-;D © Y[Z]eft[xDef_�h w t * � 
 A0-;D � 2 
 � � ^ 2 � 2 % � ¼ÁØl�SÚ

� ^�_z~u_,{�nSp¡tu_z×�g]_�pJ{�_Hnv¥�kuZ]ejt�_ztykuef^¦ilkm_Hejt[kmZ]_?¥µnrhfhonl¢�efp]�bg]p]eo¥µnr~m^ �Bnrg]p w _ w p¡_ztmt[~u_Utyg]hok ©
	 Ý � � � �)� � 5#±�ª�� ¸m±b­�¯<·J¸<¯�±�ª�´%) ��� � �2¯<·¡Æ � ª��s­lª � � ^ 2 � 2 % � � - � �� -³j¯�¸m´l·s®BÉS±�ÉR�
, �D±�® � � 
 AO-kFH^�D � 2 � - � ��  ³j¯
¸m´v·s®BÉr±�ÉM�


Ëp kmZ]_,ty_U×Sg¡_�h¬À]¢4_,tuZ¡ivhfhXg¡tu_HkuZ]_?¥Vir^befhfx A '�� 2 D 2 	�� � � � ¢�eokuZ ' � � I A a�D © cseop¡{�_� '�� 2 � 2 % � 
 � ' ��� > 6 � 9 ��� �
����� MF � , �� < � ,�� M


�
��bA0-;D � ' ��� > 6 � 9
¢�Z¡_�~m_ 
 � A0-;D[ejt�kuZ¡_�}�nrefp¡{�ir~�	�� tM{�nSp¡t�k�ivp�k�¥µnr~MkuZ¡_ w nS^�ireop - © 
ÁkM^¦i²x-�B_ w _�§¡p¡_ w °U³V­��'i²xDhf_�ef�rZs¹
×�g]nrkuef_�p�k *


��LAO-;D = - > ����

����� MF � , ��� !

F
� A < � � > 6 2G9 V� < � � > 6 2 9

��{z{�nS~ w efp]�ShoxSÀDkuZ]_�g¡p]eÏ¥µnS~u^ �Bnrg]p w _ w p]_Utut'q]~unSqJ_z~yk�x�nv¥+kuZ]_�tynShogskmeonSp¡t[nv¥"	3AO-kF ' D$#M¢�efhfh!iv~mejty_H¥µ~mnr^
kmZ]_?¥µnrhfhfnl¢�eop]�bg]p]eo¥µnr~m^ �Bnrg¡p w _ w p]_ztmt[nv¥È}�nrefp¡{�ir~�	�� t[{�nSp¡tykmivp�k ©

%'& ì²é�î�('(')²òQî�*¬éÐñ²ç�*¬î�*¬íÂç<ñHóoç<ò+*¬ìUíÂê!íÂê-,/.1032�.54�6 798 7�:<; � � � 8Áð

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® ÃS�

	 Ý � � � �)� � , �D±�«u±�±O-S³j¯<ª[­-Æm´v®]¯<ªË­l®¡ª 
�� K �2¯<·¡Æ �-ª��D­vª
, - � ��� � �jF 
 D A0-;D 
�
��

}�~unDnv¥ ©

Ák#ejt¶{�hfiStutuef{zivh²kmZ¡ilk¶¥µnS~#ivpDx - � � � � � À�kmZ]_�~m_�_�|sejt�k�t < 2 eop 	 -� A0-;DJ¢�eÏkmZ 
 � A0-;D,= - > � A < 2 � � >'6 2G9 V ©\È|�km_�p w eop]� < 2 �Dx��¾q]~mnl�De w _Ut�i �< 2 eop 	 -� ACa�D¦tygJ{�Z�kuZ¡ivk 
 � A a�D = - 
 � A �< 2 � � >,6 2 9 V © Y[ZDg¡t
 � ACa�D ��
 � AO-;DÐtyn 
 � > 
 � ACa�D�ejt'{�nSpD�r_�p¡eo_zpSk ©
\È�S_�p�kugJivhfhoxSÀ�¢�_�Z¡i²�S_¦q]~mnl�r_ w kuZ¡_�g]p]eo¥µnr~m^ �JnSg]p w _ w p]_ztmt�nr¥[kuZ]_ tynShogskmeonSp¡t,nr¥ 	3A0-kF ' D'¢�eokuZ

~m_ztuqB_z{<k[kmn�kuZ]_ w nS^�ireop ©

�)� � � � f �z� á �oO f �!�r% Ý � á � ��	 � �o	Ì� Þ
� _�k - � �B_�i
§¡|D_ w eop]eokuejivh w nr^¦ivefp eop ��� � � ©È� _�iStutug]^�_HkuZ]_?¥µnShohfnl¢�efp]� *� _¦p]nl¢Ótug]q]qBnStu_bkuZ¡ivkHkmZ]_�¥Viv^�efhox ^Îeft�¯ �D­ !s± Æ�´l®¡ª¬³Ì®¡·¡´v·D¯ *M¥µnS~,ivpDx ¨ eop # " À¶kuZ]_�^¦ivq]q¡eop]�3 �� ^ 2 � 6�8:9 � � W ¢�Z]_�~m_d^ 2 � 608:9 � � W ejt�kuZ¡_,_�hf_�^�_�p�k'nv¥ 	 = - AO- � D��ref�r_zp-�DxSÀs¥µnr~'irp�x < efp 	 -� A0- � DuÀ

� ^ 2 � 6�8�9 � � W F <�� 
 � M 6 25F'9 # 
 MF 6 25F'9 > � ^ 2 � 608:9mF � AY3 D = - < 
 � = -W � 
 � M 6 2 � 6�8:9W9 # 
 MF 6 2 � 6�8:9W9
ejt�{�nSp�kuefp�g¡nrg¡t�¥µ~mnr^ � S>kun 	 = - A0- � D ©È� _�irhftun¦irtmtyg¡^b_MkuZJilkzÀ]¥µnr~'ivpDx ¨ efp # " À

� 3 �� � ^ 2 � 6�8)9 � 
 � M 6 2 � 9�� � � * � �	��A � S D
4 � ÝDá � Ý � �)� ��
 ®BÉr±�«�­²¯�¯<·sÅ"!BªQ³V´v®��
� J�³ ) � ���[J

³ G ª��s±�ª¬«u­v®]¯ !s´v«<ªÁ±�Éb¯�´vÇï·sªQ³V´v®/´%) 	3A0- � FH^�D�³j¯?¯
�s­ !]±�Æm´v®¡ª¬³Ì®¡·¡´v·D¯ *,X¨ � # " F 
 A0- W A ¨ DEFH^�D 
 � W � 
 AO- � FH^�D�³Ì® 	 -� A0- � D,­²¯!3 � �

³Ì³ G ª��s±
�Q±�®B±�«QÄ+&�)�·s®BÆ�ªQ³V´v®B­vÇ��
# AO- � F ^TD > # 2 F % �'A 
 A0- � FH^�DHD

³j¯
Æm´v®¡ª¬³Ì®¡·¡´v·D¯
³Ì³Ì³ G ª��D±b±.-SªË±�®OÉr±�Éb¯�´lÇï·sª¬³V´l® ´ ) 	3AO- � F ^TD�³j¯?¯ �D­ !s±�Æ�´l®JªQ³Ì®J·¡´l·D¯H*,X¨ � # " F �
 A0- W A ¨ D F ^TD � �
 AO- � F ^TDM³Ì® 	 -� ACa#D?­²¯!3 � �

IÙ´v«u±�´l°l±�« JÐª��D´l¯�±
!]´l³Ì®JªV¯%�D´vÇoÉ )�´l« � > 1 !J«u´v°z³VÉS±�É�)�´v«
­l®�& - ³Ì® ��� � �[J ^ 2 � � I AO-;D��
 nr~Mtuef^bq¡hoej{�eok�xrÀO¢�_ w _�p¡nvku_ 
 W > 
 AO- W A ¨ D F ^TD[ivp w 
 W > 
 W 
 � W ©�� _
ZJi²�r_ 
 � > 
E�v© 0�g¡_�kun

kmZ]_,hfnD{zivh¶�Bnrg¡p w _ w p]_ztmt�q]~mnrqB_�~uk�x¦nv¥Èirtmtyg¡^bq]kuefnrp �
�JÀskuZ¡_�~m_,_�|seftykmt !�tug¡{�Z�kmZ¡ilk@A � 
 W � 2 � D ��� W � � eftg¡p]eÏ¥µnS~u^�hfx��Bnrg]p w _ wX© cDefp¡{�_
� 
 W � I25F 
 � � AY3 D = - � � A �#= -W D,= - � � � L 6

2
9 � 
 W � 2 �

non ñ�prqtsuqtv



`�� ������������´lÇ��<¯<³V´

kmZ]_�¥Viv^�efhox A 
 W D � � W � � ejt,g]p]eo¥µnr~m^�hoxÙ�JnSg]p w _ w eop 	 -� A0- � D © "�q kun2q¡iStutueop¡�-kmnºiÎtyg¡�¡ty_U×�g]_�p¡{�_rÀ#itu_z×�g]_zp¡{�_�A 
 W � D ��� � ¢�Z¡_�~m_ �'
 3 � 
�![ivp w 3 � � �¡À�{�nrpD�r_z~u�S_zt�kmnl¢�ir~ w tÈi 
 � À�¢4_Uiv£Dhfx�efp 	 -� A0- � D ©� _ w _�p¡nvku_ # 2 � % � kuZ]_?¥µg]pJ{<kuefnrpJivh w _�§¡p]_ w nSp 	N-� AO- � D��Dx
# 2 � % � A < D > # 2 � % � A < 
 � = -W D

> � � ^ 2 � � � W F �oA
3 D < �$
 � M 6 2GF'9 # 
 MF 6 2GF'9 ? /
25F
1
�
� � � = �W D A < � I � AY3 D

irp w ¢4_?Z¡i²�S_
��� � # 2 � % � > # 2 � % � A 
�W D > # 2 � % � A 
 W D > ��� ��# 2 � % � ¼ÁØDÕUÚ

cseop¡{�_ � � ��kmZ]_��yiS{�nr�¡efirp¡t*�oA
3 � DÐ{�nrpD�S_�~m�r_zt4kmnl¢�ir~ w t � A��rD � 1 efp � - ACa7F�� %3D © Y[Z¡eft�ejt'tug ��{�_zpSk
¥µnS~ � ^ 2 � � � � W � F �oA
3 � D 
 W � � 
 � M 6 2 F 9 # 
 MF 6 2 F 9 � � ^ 25F F 
 � � 
 � M 6 2 F 9 # 
 MF 6 2 F 9 ¼ÁØv�rÚ
Y[Z¡_4{�nSpD�r_�~m�r_zp¡{�_Ènr¥ �oA
3 � D A � � W � D,= - kunl¢[iv~ w tOkmZ]_Ðe w _�p�kmeÏk�x,efp �:� A a#F�� %3DBxDef_�h w tXkmZ]_�¢4_Uiv£?{�nrpD�S_�~u¹�S_�p¡{�_�nv¥ A$�oA
3 � D � �#= �W � D,D A 
 W � kunl¢[iv~ w t)A 
 � eop � I AO- � DT% © 0�g]_Ðkun�kuZ]_4¢4_Uiv£�¹¬hfnl¢�_�~¶tu_�^�eÏ¹Ë{�nSp�kuefp�g¡eÏk�xnr¥#kmZ]_ ��I�¹¬p]nS~u^2Às¢�_?Z¡i²�r_/

2GF
1
�
� A 
 � � I 
������ ����
��� *

/
25F
1
�
� � � = �W � D A 
 W � � I � AY3 � D

Y[ZDg¡t�¢4_
Z¡i²�r_,q]~mnl�r_ w kuZ]_�¢4_Uiv£�¹¬hfnl¢�_�~�ty_z^�eÏ¹Ë{�nSpSkmeopDg]eok�x�nr¥ AY3'F < D �� # 2 � % � A < DÐnSp � S  	 -� AO- � DivkNA��rF < D+¥µnS~'ivpDx <¡© Y[Z¡eft�q¡~unl�S_ztÐ¥µnr~'ivpDx <
# 2GF % � A 
 � D 
���� � � ��
��� *

# 2 � � % � A 
 W � D 
������ ����
��� *
# 2 � � % � A < D

!�gsk�3 �� # 2 � % � A < D�eft¦{�nrp�kuefpDg]nrg¡tb¥µnS~�ivpDx <¡© �'_zp¡{�_ 
 � > 
 �&> 
 � À�¢�Z]ej{�Z q]~unl�S_zt�i/¢4_Uiv£tuZ¡irqJ_�¹Á{�nrp�kuefpDg]eÏk�x�¥µnS~[kuZ]_?km~mirp¡tuqJnS~ykm_ w tynShogskmeonSp¡t�nv¥�	3A0-kF ^TD ©
Y[Z]_¦tyku~mnrp]� {�nSpSkmeopDg]eok�xÎ¢�efhoh�ir~uejty_�¥µ~mnr^ i {�nrp�kmeopDg]eok�xÎnv¥4kuZ]_�p]nS~u^¦tzÀÈ°z³V­
kuZ¡_�tunv¹Ë{�irhohf_ w {�nS^�¹

q¡hoejivp¡{�_�_z×�g¡irhoeok�xrÀOivp w i�{�nS^�q¡ir{�kup]_Utut'ir~u�Sg]^�_�p�k'¥µnS~'kuZ¡_ 
 W ©Q nr~HivpDx - efp � � � � ÀBkuZ]_�p]_z{�_ztmtuir~ux¼Qivp w tug ��{�ef_�p�k�Ú[{�nrp w eokuefnrp2nr¥!nrq]kuef^�irhoeok�x¦¥µnS~�# 2 % �
eft�¢�~meokyku_zp
,J<C��	 -� A0-;DEF /

2 � A 
 AO-kFH^�D FQA < � � V > � ^ 2 F < �$
 � M 6 2 9 # 
 MF 6Y2G9

cs_�kykmeop¡� <1> 
 A0-kF ^TDÈ¢�_,{�nr^�_Hkun

# 2 % � A 
 A0-kF ^TD D > � 1
�
� 
 A0-kF ^TD � I2 > � 1

�
� ^ 2 F 
 AO-kFH^�D	�$
 � M 6 2G9 # 
 MF 6 2 9 ¼ÁØlÃSÚ

¢�Z¡ef{�Z�hf_zi w t�kunS�r_�kuZ]_z~�¢�eÏkmZ _z×�g¡ivkuefnrp ¼¬Ør�rÚ¦irp w kuZ¡_º¢4_Uiv£&{�nrp�kmeopDg]eok�xÔnr¥F3 �� 
 W À[kuZ¡ivk 3 ��
# 2 � % � A 
 AO- W FH^�DHD�ejt'{�nSp�kuefp�g¡nrg¡t ©cDefp¡{�_2kuZ]_ºtu_z×�g]_zp¡{�_&A � 
 W � � 2 D > A � �
 W � �

2
DmÀ4¢�Z¡_�~m_ � D w _�p]nrku_ kuZ¡_Î_�|Dku_zp¡tyefnrpÔkun a ¢�eokuZ��]ÀkmZ]_�~m_H_�|seftykmt�i 
 � efp 	 -� A a�DÐtygJ{�Z�kuZJilk �
 W �	� 
 � efp 	 -� ACa#D © cDefp¡{�_MkmZ]_,ty_U×�g]_�p¡{�_@AO- W � DÐ{�nSpD�r_�~m�r_Ut

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® `JÕ

kmnl¢�ir~ w t�- � ¥µnS~?kuZ]_ �Mivg¡t w nS~yÖ {�nr^�q]hf_�^�_�p�kmir~uxºkunrqBnrhfnr�SxrÀ 
 � Z¡irt,tug]q]qBnr~uk�efp �- � irp w ^�i²x8�J_¢�~meokyku_zp �
�� ¢�eokuZ 
��Q� 	 -� AO- � DuÀ w g]_Hkun > - � ZJirt�p]nrp]¹0�z_�~mn�{�irq¡ir{�eÏk�x © "Mtyefp]�¦iv~m�rg¡^b_zp�kmt�tyef^�eohjiv~�kunkmZ]_,nrp¡_zt[¢�Z]ej{�Z-_Ut�k�iv�]hfejtyZ]_ w ¼ÁØv�SÚ<À]¢�_?Z¡i²�r_

�
 W � 
 � = -W � > �
 W � 
 � = -W � � �
�� efp 	 -� A a�D
��{z{�nS~ w efp]�ShoxSÀ 
 W � � 
 ��eop 	 -� AO- � DÐivp w 
 � > 
 � © Y[Z¡eft[_z�r_�p�kmg¡ivhfhox�q]~unl�S_ztÐkuZ¡ivk

�
 W � � �
 � efp 	 -� ACa�D
!�gsk w g]_Hkun�kuZ¡_�{�nrp�kmeopDg]eok�x�nv¥�3 �� # 2 � % � A 
 AO- W FH^�DHDÐirp w _z×�g¡ilkmeonSp/¼ÁØlÃ�Ú<À

� �
 W � �
2
> � 
 W � � 2 � � � � �
 � �

2
> � 
 � � 2 F

irp w kuZ]ejt�ejt�tyg ��{�eo_zpSk�¥µnS~
�
 W � � �
 � ¼Qt�km~unSp]�rhfx]Ú4eop 	 -� ACa�D

irp w

 W � � 
 � ¼Qt�km~unSp]�rhfx]Ú4eop 	 -� A0- � D


Ëp-kuZ]ejt�q]~mn�nr¥�À�kuZ]_?irtmtyg¡^bq]kuefnrp � � ��ejt�p]_�_ w _ w kunbq]~unl�S_'kmZ]_H{�nrpD�r_z~u�S_�p¡{�_
¼¬Ør�rÚ © 
Ëp�kuZ]_,{zirtu_
¢�Z¡_�~m_k^ 2 hji²xst4efp���I A0-;DÈ¥µnr~'irpDx/- � � � � � ÀskmZ]eft�irtmtyg]^�qskmeonSp-ejt[p]nrk'p]_�_ w _ w ivpDxD^�nr~m_ ©
Y[Z]_�¥µnrhfhonl¢�efp]� w eoÖB_z~u_zpSkmefir�]efhoeok�x�~m_ztug]hok'eft�¢4_zhoho¹¬£Dp]nl¢�p ¢�Z]_zp-kmZ]_�~meo�SZ�ky¹ÁZ¡ivp w tye w _?eft'§]|s_ w ivp w

efp 	 - ACa�D © 
Ák�^¦i²x�_Uirtueohfx��B_,_�|Dkm_�p w _ w kun�i w nS^¦ivefps¹ w _�qB_�p w irp�k[~mef�rZ�ky¹ÁZ¡ivp w tye w _ © Y[Z]_,�B_,¥µnrg]p w
efp ½ �S�U¿X¥µnr~�efp¡tykmirp¡{�_ ©
4 � ÝDá � Ý � �)� � � ¯m¯<·sÅ¦±¦ª��D­vª )�´v«-­l®�&/- � ³Ì® � " Jb^ 2 F ³j¯¦³Ì® � I A0- � D�­v®BÉ )�´l«2­l® & ¨ L G&# " ª��D±Å¦­ !�!J³Ì®DÄ]3 �� ^ 2 � 6�8)9 
 � W ³j¯�¯<ª¬«u´l®DÄvÇ &bÉl³ ��±�«u±�®¡ª¬³V­S¸�Ço±�­lª<3 > ��³Ì® 	 = - AO- � D��È³Ìª���ÉS±�«<³Ì°l­lª¬³Ì°²± �^ 25F � 8 �, �D±�®¾ª��D±b¯�´vÇï·sªQ³V´v® 
 A0-;D�´%)"!B«u´S¸�Ço±�Å 	3AO-kF ' D,�D­l¯¦­ Å¦­lªË±�«<³V­lÇÐÉr±�«<³Ì°l­lª¬³Ì°²± �
 A0- ! ¨ D
³Ì® 	 -� A0-;D)�´v«
­l®�&�¯+!]±�±�É �ïÑ4±�ÇoÉ ¨P� # " �SIÙ´v«u±�´l°l±�« J6)�´l«
­l®�& - ��	 -� A0-;D.J/

2 � A �
 A0- ! ¨ D FQA - � >
/
2 ��� � 1

��� �	� ¨ A0��D % K ��
[A ¨ A��rDHD��OD A 
 AO-;DmFQA -
� � V ? � ^ 2 � ��� A ¨ A0��DHD�? �^ 2 F � 8 � -
���'� �S��� � �&����� � ��� �
��� 
K� 	 
 �+��� � � ��� ��

����� �
� _,¢[ivp�k[kun¦{�nSpSkm~unShBkuZ]_�tuZ¡ivqB_?¥µg]p¡{�kuefnrp¡irh'*

� AO-;D > /
2 A 
 AO-;D���� D I

¢�Z¡_�~m_�� ��	 -� ACa�D4eft[�Seo�S_�p ©

non ñ�prqtsuqtv



`D� ������������´lÇ��<¯<³V´

�)� �:� � f �!�r% Ý l �l�]â 	 Ý � �
� � á % á ��	Ì�
	 á � �:�C� � ´l«�­l®�&�Ér´vÅ�­v³Ì®.-Ó³Ì® � � � � JÐ­l®BÉ�­l® &'Ñ�±�ÇfÉ ¨ ³Ì® # " C ��
 1HG JÈª��D±K)�·s®BÆ�ªQ³V´v®B­lÇ� �D­l¯�­l® ±�·sÇo±�«<³V­l® Ér±�«<³Ì°²­vªQ³Ì°l±�K � AO- ! ¨ D/

2 A 
 � � D�� � ��� ¨ A��rD A 
 ���3D�� � �QD ¨ A0��D��E? � � ��� A 
 FQA E � � � � � �	� A 'X¨ D F�E �
���s±�«m±KE ³j¯?ª��D±�¯�´lÇï·sª¬³V´l® ´ )?ª��D± C ­rÉËÊ�´v³Ì®¡ª G !J«u´�¸<Çf±�Å 	3A0-kF �
 A0-;D � � D��


Á¥ � W ejt�kuZ]_?»Jnl¢[¹¬^¦ivq¡q]eop¡�bnr¥ ¨ À¡i�{�Z¡ivp]�S_Mnr¥��lir~uejiv�]hf_Hx�ef_�h w t

� AO- W D > /
2 �
A 
 W ���3D I > /

2 � AY3 D A 
 W � � 
 � W D I
cseop¡{�_ 3 �� � W eft�nr¥�{�hfiStut � - Às¢�_,�r_�k

> W � AO- W D > /
2 � � AY3 DEA 
 W ��� 
 � W D I � ���oA
3 DEA 
 W ��� 
 � W DEA > W 
 W � � 
 
 � W > W � W D

��{z{�nS~ w efp]�ShoxSÀ

K � A0- ! ¨ D > /
2 � �	� ¨ A0��DEA 
 ���3D I � ��A 
 � � D A �
 � � �QD ¨ A0��D D

� _�{�nSp¡tue w _z~�kuZ]_�i w ��nrefp�k�tykmivku_

	3AO-kF �
 A0-;D�� � D � � � E > 
 ��� nSp -
E > � nSp � > > - ¼ÁØ²`�Ú

cseop¡{�_¦¼ÌkuZ¡_�nr~m_�^ � © �rÚÐkuZ¡_�t�km~unSp]��^¦ivku_�~mejivh w _z~uef�lilkuef�r_Hnv¥ 
 A0-;DÐtmilkmefty§¡_zt

, - ��	 -� A0-;D F /
2 � A �
 FQA - � > � /

2 � � � A ¨ D'D A 
 FQA - � ? � � ��� A 'X¨ A��rDHDmF - �
¢�eokuZ

� � A ¨ A���D D > � �	� ¨ A0��D % K � � 
[A ¨ A��rDHD
¢�_?Z¡i²�r_

K � A0- ! ¨ D > /
2 � ��� ¨ A���DEA 
 ���3D I ?���A � E D A �
 � � �QD ¨ A0��DHD

> /
2 � �	� ¨ A0��DEA 
 ���3D I � � �QD ¨ A0��DHD � �MA�E A �


> /
2 A 
 ��� D � � �	� ¨ A0��DEA 
 � � D � � �JD ¨ A���D'�

? � � ��� A ¨ A��rDHDOA 
 FQA�E � � � � � ��� A 'X¨ D F�E �

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® `�Ã

� Z]_zpÎkuZ¡_ w nS^�ireop - ejt�§¡|D_ w ÀJkuZ]_�^�irq]q]efp]� ¨ �� K�� AO- ! ¨ D�eft�hoefp]_Uiv~Mirp w {�nSp�kuefp�g¡nrg¡t ©�� _
{�nrp¡tue w _�~�kuZ¡_,_�hf_�^�_�p�k A�� A0-;D�nv¥ 	 � " �ref�r_zp�¥µnS~'ivhfh ¨P� 	 " �Dx

� A�� A0-;DmF ¨ � 
 � 	 # 
 	 > ¼ÁØv�rÚ/
2 A 
 A0-;D�� � D � � ��� ¨ A 
 AO-;D����3D�� � �QD ¨ �E?�� � ���CA ¨ DTA 
 AO-;DmFQA E �
� � / 2 � � �	��A 'X¨ DmF�E AO-;D	�

�)� �:� � � � 	 �Áá ����� á � � â Ý â � Ý �U�
� � á % á ��	Ì�
	 á � �:�i� , �D±�«u±�±O-r³j¯<ªQ¯,­-Æ�´l®]¯<ªË­l®Jª � K �2¯<·¡Æ �-ª��D­vª

, - � � � � � F � A�� AO-;D � 
 � 	 
��

}�~unDnv¥ ©
� A�� A0-;D � 
 � 	 > ��� �8 	 
 	 � A�� A0-;DLF ¨ �	
 � 	 # 
 	


 � � �	� ¨ � � L � 
 ��� � I� > ? � � �3A 
 � � D � � M � ¨ � � L
? � � � � A ¨ D � � L � � A 
 FQA�E � � � M � ' � A E � � � M � ¨ � � L

tunbkuZ]_z~u_?_�|Dejtykmt�i�{�nSp¡t�k�ivp�k � K �btug¡{�Z-kuZ¡ivk
� A�� AO-;D � 
 � 	 
 � � 
 � 2 � E � 2 � ¨ � 
 	

irp w kuZ]_,g]p¡eÏ¥µnS~u^ �JnSg]p w _ w p]_ztmt[nv¥ � 
 � 2 ivp w � E � 2 xDef_�h w t�kuZ]_,~m_ztug]hok ©
�)� �:� $ f �!�r% Ý � á � ��	 � �o	Ì� Þ�á�� �
� Ý l �l�]âo	 Ý � �
4 � ÝDá � Ý � �)� $ , �D±HÄr«u­rÉv³V±�®Jª�Év³j¯<ªQ«<³Q¸�·sªQ³V´v®.A�� ³j¯
Æm´v®¡ª¬³Ì®¡·¡´v·D¯H³Ì® 	 � " �
}�~unDnv¥ ©
Y[Z]_��r~�i w ef_�p�kJA�� A0-;D!ejt�i�{�nrp�kuefpDg]nrgJt+¥µg]p¡{�kuefnrpX_ A 1 2 F �
 AO-;D F �EPA0-;D D!¢�Z]ej{�Z¦eft4{�nSpSkmeopDg]nSg¡t�¥µ~mnr^

� I A a�D
 	 -� ACa�D
 	 -� kmn 	 � " ¢�eÏkmZ
� _ A 1�F 
 FYEJDmF ¨ � 
 � 	 # 
 	 >/ 2 1�A 
 � � D � � ��� ¨ A 
 � � D � � �QD ¨ ��? � 1 � ��� A ¨ DOA 
 FQA E � � � 1 � � ��� A 'X¨ D F�E �

Y[Z¡_�nr~m_�^:� © Õbq¡~unl�De w _ztHkmZ¡ilk,kmZ]_�^¦ivq]q¡eop]� 3 �� �
 AO- W A ¨ DHDmÀ 3 �� �E A0- W A ¨ D DMiv~m_¦{�nrp�kmeopDg]nSg¡tH¥µnr~irpDx ¨ eop # " © �4nSp¡tu_z×�g]_�p�kmhoxSÀDtun�eft�3 �� A�� A0- W A ¨ D D�eft'{�nrp�kuefpDg]nrgJt ©

non ñ�prqtsuqtv



`S` ������������´lÇ��<¯<³V´

����� �S��� � � 	 

���0��
K� � � ���S$&� �(
 � ��� � � � �!� ��� 
K� � � �6� � �
� _�{�irp irq]q]hfx¦kuZ¡_�nr~m_�^ Û © Ã
¥µnS~�nrg]~�q¡~unS�]ho_z^ ©
� � á % á ��	Ì�
	 á � �:� $ � ´l«�­l® & - � ³Ì® � " S - ª��D±�«u±¦±O-S³j¯�ªQ¯�­ ¨ ³Ì® # " S - ­v®BÉ ­l®¾´ !]±�®Ù¯<·J¸<¯�±�ª - � ´zÉa R � IÎ¯<·¡Æ � ª��s­lª

³ G � A0- W A ¨ DHD � � A0- � D > / W
�
� ¨ ACBED � I K[B

³Ì³ G )�´l«M­v® &,¯�± ��·¡±�®OÆm±QAY3 � D ��� � �È³Ìª�� 3 � �   J�- W � A ¨ D � - � )�´l« ��­l·D¯�Ér´v« � Æ�´lÅ(!JÇo±�Å¦±�®JªÁ­v« &
ªÁ´ !s´vÇo´mÄ)& J � AO- W � A ¨ DHD � � AO- � D?­l®OÉ A�� A0- W � A ¨ D D � �G�

Y[Z¡_º�r_zp]_�~�ivh�iStyxD^�qskmnvkuej{2�B_�Z¡i²�Defnrg]~�nr¥�ty_U{<kuefnrp Û © Ã ^¦i²xÔ�J_ w _��S_�hfnrqB_ w eop kuZ]_ � > �¾{�irtu_ ©

Ëp w _�_ w ÀOkuZ]_�{�nSp�kuefp�g¡eÏk�xÎnr¥ - �� �
 A0-;D[¥µnr~ ��irg¡t w nr~uÖJ¹Ë{�nS^bq¡ho_z^b_zp�kmiv~mx-kunrqBnrhfnr�Sx w nD_ztMp]nvk?Z]nrh w t
efp �S_�p]_z~mirh © �'_z�r_�~ukuZ¡_�hf_ztmt�À�kuZ¡eft�{�nSp�kuefp�g¡eÏk�x Z]nSh w t�g]p w _�~¦{�irq¡ir{�eÏk�x {�nSp¡t�km~mireop�k�tz¼
½oÕ²�U¿¬À�½fÕU�l¿ÌÚ © 
Ëp
kmZ]_b�l¹ w eo^�_�pJtyefnrp¡irh#{�iSty_SÀBcD�S_�~�iv£-q]~unl�S_ w efp¾½oÕSÕ<¿[Ào½fÕz�²¿�kuZ¡_�{�nSpD�r_�~m�r_zp¡{�_?nr¥ �
 AO- � DÐkmnl¢�ir~ w t �
 AO-;DuÀ
q¡~unl�De w _ w A�� - � D � {�nrpD�r_z~u�S_ztÐkun��R- ¥µnr~��Mivg¡t w nS~yÖÎkmnrqBnrhfnr�rxSÀD¢�eÏkmZ���� - � g]p]eo¥µnr~m^�hox��Bnrg¡p w _ w¶©

��� � �[
��'�b�¦��� $���� � � ���?�+���
� �l���¾��7-�Ó��7-��0Ù� 9 ��;8�����'���+���
�H� =¦�-�
	
�����
�


Ëp¤¼y½ �²¿ÁÀj¼�½Â�r�²¿µÚ<À!¼�½Â�l`l¿µÚ<À]¢�_,{�nSp¡tye w _z~u_ w kmZ]_ w nr^¦ireop¡t�¥Vir^�eohfx�q¡ir~mir^b_�ku~me �z_ w irt�¥µnrhfhfnl¢'t4*
- I > - I A��QD > � � � a � �;ACBuF�� DmK �  [F � I > � � � a � �;ACBuF�� D > �  ¼ÁØl�SÚ

� Z]_z~u_ �;A BuF<D DOejt+i'¥µg¡p¡{<kmeonSp w _�§¡p]_ w nSp aÓ�r_�~meo¥µx�efp]�?i�p¡_��Sivkuef�r_[{�nSp w eokuefnrp�ivk!kmZ]_[�JnSg]p w ir~ux,nr¥
aºÀ²tmi²x � > � 1 nSp?kuZ]_Ð�JnSg]p w ir~ux > a © Y[Z]_Ðtuefp]�rg]hjiv~#qJnSeop�kmt#iv~m_+kuZ]n�ty_�efp1a ilk!¢�Z]ef{�Z?kmZ]_��S~mi w eo_zp�k
nr¥ �;ACBuF<D D4�lirp]eftuZ]_Ut ©[� _
irtmtyg¡^b_�kuZ¡ivk�p]n�tug¡{�ZÎqBnrefpSk�t'hfeo_Ut'nSp � I tyn�kmZ¡ilkHeopºi�p]_�ef�rZD�Bnrg]~mZ]nDn w nr¥
kmZ]_,hjilku_z~mirhO�JnSg]p w ir~ux R nv¥!kuZ]_?kmg]�B_,¢4_,Z¡i²�S_�kmZ]_�tuqJ_z_ w �r_U{<kunS~�§¡_�h w2w _�§¡p¡_ w �Dx

¨ ACBuF�� D > � >
> B �;A BuF��PD A��;ACBuF�� D

� � A��;ACBuF�� D � � I ¼ÁØrØvÚ

Y[Z¡_H~m_ztug]hok'eft�kmZ¡ilk'eo¥ ¨ eft�tu^�n�nrkuZ _�p]nSg]�rZ ¢�_H�S_�k
-.I > � IuA ¨ DEA0- � D

Y[Z¡_?tuZ¡irqJ_ w eoÖO_�~m_�p�kuejivhX_U×SgJilkuefnrp-kug¡~up¡t�kmZ]_�p kmn¦�J_

� = - D A0A�� A0- I A ¨ DHD�� >
> B �;ACBuF�� D A��;A BuF�� D

� � A �;A BuF��PD � � I > � ¼ÁØlÛSÚ

� Z¡ef{�Z�¢4nSg]h w eo^�q]hfeo_Ut�Àr¢�eÏkmZ�kuZ¡_�p¡nvkmivkuefnrpC- I A	�QD > - I A ¨ DÈ¼ ¨ q]~u_z�DeonSg¡tyhfx w _�§Jp]_ w Ú�ÀlkuZ¡_Ð¥µnShohfnl¢�eop¡�
�Miv^�efhÏkmnrp��riS{�nr�¡eX_z×�g¡ilkmeonSp�¥µnS~[kuZ]_?¥µg¡p¡{<kmeonSp � *

>
> B �;ACBuF�� D � ? A��;ACBuF��PD F � = - D A0A�� A0- I A	�QDHD K > � ¼ÁØl�SÚ

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® `D�

��nvkmef{�_�kmZ¡ilk�kuZ]_ ��ir^�eohokunSps¹ �Sir{�nr�]eJ�r_z~mtueonSp¡tH¼¬ØlÛ�Ú�irp w ¼	�
�DÚ�iv~m_�p¡nvk[_z×�g]ef�²irho_zp�kmt © Y[Z¡_�x�iv~m_��BnDnvkmZ
�S_z{�kunr~�_z×�g¡ivkuefnrp¡t�ivp w ¢�nrg¡h w �B_-^�_z~u_zhox/_z×�g]ef�livhf_�p�k�eo¥!�#= - D A0A�� A0-.I A	�QDHD?¢�iSt�q]~mnrqBnr~ukuefnrp¡irhÈkun
A��;A BuF�� D © 
Ëp-nS~ w _�~�kunb�Dx�qJirtmtÐkmZ¡ilk�qBnrefp�k�¢�_,{�nrpJtye w _�~4kuZ¡_
'utm{�ivhjiv~[tuZ¡ivqB_ w eÏÖO_�~m_�p�kmefirhB_U×�g¡ilkmeonSp ) ©
 ~unS^�kuZ¡_,�r_�p¡_�~�ivhXt�km~ugJ{�g]~m_HkuZ]_znr~m_�^�¥µnS~'tyZ¡irqJ_?�S~mi w eo_zp�k *

_ > A � AO-;D > � �� D A ^ �G D > 	mAO-;D A�� 2
� Z]_z~u_ G&ejt,kuZ¡_¦p]nr~m^¦ivh+§¡_zh w kmn2kuZ]_¦�Bnrg]p w iv~mx � ¢�Z]efhf_ ^ºeft
iÎtu{zivhjiv~ w ejt�km~uef�]gskmeonSp¤nrp/kuZ]_

�Bnrg¡p w iv~mx © 
Ëp�irho^�nStyk�{�hjirtmtuef{zivh[~u_z�rg]hjiv~�q]~mnr�¡ho_z^�t3^ kug]~mp¡t�kmn¤�J_ºi/¥µg]pJ{<kuefnrp w _�§¡p]_ w nrp&kuZ]_
�Bnrg¡p w iv~mx�¢�eokuZ�^ � ,QI�A � D ©�� _�{�Z¡nStu_ '�p]nr~m^¦ivh )?tm{�ivhjiv~[tuZ¡ivqB_ w eoÖB_z~u_zpSkmefirhX_z×�g¡ivkuefnrp�*

N >@?&¨ A BuF<D D F GJImK > � � = -� 4 D ^�A � IED¦nrp � I ¼QÛr�SÚ

¢�Z¡ef{�Z efp�km_�~m^ nr¥,ho_z�r_�h?tu_�k-^�n w _zhoefp]� ÀM¢�eÏkmZSG I > ���
6 I � 9

� �
���
6 I % � 9 � � nrp � I hf_zi w t¦kmn¾kmZ]_º¥µnShohfnl¢�eop¡�'yp]nS~u^¦ivho¹Áho_z�r_�h )MtuZ¡ivqB_ w eÏÖO_�~m_�p�kmefirhX_z×�g¡ilkmeonSp *

� > �> B � � � A���� � > ��� = -� 4 D ^�A � IED ¼QÛ]ÕUÚ
� Z¡ef{�Z¦³ÌÅ(!JÇï³V±�¯XkuZ¡_�¥µnrhfhfnl¢�eop]� 'yp]nS~u^¦ivh �Miv^�efhÏkmnrps¹ �riS{�nS�]e )+ho_z�r_zhStu_�k#_U×SgJilkuefnrp,efp?kuZ¡_Ð¢�Z]nSho_ w nS^¦ivefp
a * � > �> B ? � = -� 4 D 	 � � A���� � > � ¼QÛS�rÚ
�Mtutug]^�efp]��kuZ¡ivk �>¢4nSg]h w �B_�i¦tunrhfgskmeonSp-kmn¦kuZJilk��Miv^�eohokunSp �riS{�nS�]eX_z×�g¡ivkuefnrp¶ÀJeopÎnS~ w _z~[kun w _�~meo�S_
iÙtynShogskmeonSp/kunÎkmZ]_�q]~m_��Defnrg¡t�p]nr~m^¦ivhÐtm{�irhfir~�tyZ¡irqJ_ w eÏÖO_�~m_�p�kmefirhÐ_z×�g¡ivkuefnrp¤¢�_�p]_z_ w kun w eo�De w _��Dx
� � A ��� � ©  nr~HkuZ¡ivk,~u_Uirtunrpº¢�_ w n-p]nl¢ ivp/_�^�q]Z¡iStyejtHnrp8i2{�hfiStutMnv¥4¥µg]p¡{<kmeonSp¡t � ¢�eokuZ¡nrgsk�tyku_�q tun
kmZ¡ilk�� � A ��� �Dejt w eoÖB_z~u_zpSk'nr¥��z_�~mn�irho^�n�t�k�_��S_�~mx¦¢�Z]_�~m_?eop#a *
������� � 
K� ������

��� 
 � ��� 
 ��� �3� ���
¢�_?iv~m_�efpSkm_�~�t�km_ w eop�¥µg]p¡{<kmeonSp �;A BuF<D DÈ¢�eÏkmZ]nrgsk'tyku_zq¡t ©+� _Htmi²x�kuZJilk�i�¥µg]pJ{<kuefnrp 'Îw _�§¡p]_ w nrp i�tu_�k
a irt�i¦tyku_zq B4eo¥

� � 5 3'A � � � a � ' A�� D > B  'D K �
��{�nrp¡tyku~mg¡{�kuefnrp�nv¥B¥µg]p¡{�kuefnrp¦¢�eokuZ]nSgskÐt�km_�q w _z~uef�r_ w ¥µ~mnr^ iHku_U{�Z]p]ej{[¢4_�efp�ku~mn w g¡{�_ w efp¦^�n w _�hfeop]�,nr¥
¥µ~m_�_,�Bnrg¡p w iv~mx��livhfg]_,q]~mnr�¡ho_z^ ¢�Z]ej{�Z2ir~un�ty_ w efpÎq]hjirtu^�iSt[q]ZDxstyej{�¼µefp2kuZ]_�tunv¹Ë{�irhohf_ w ��ir~unSh w �H~mi w
� w efir�¡ilkmef{H_z×�g¡ivkuefnrp nv¥+q]hjirtu^�iSt�ilk'_U×Sg¡eohfeo�¡~uefg]^ efp kuZ]_�Y!nr£Snr^¦iv£º¼y½ �l¿ÌÚ�Àf¼y½ �v¿ÌÚuÚ<ÀJ�4nrp¡tue w _�~UÀS¥µnS~�ivpDx
!QKB�¡À�^ � c�= - A a�DuÀ¡kuZ]_,�lir~uejilkmeonSp¡ivhOq]~mnr�]hf_�^

<1>25 
�^ �.L G � / 2 A 1 � ��� � A�
 � � I ?@A ! � a�� �j^TD 
1D0K3���
! � � / 2 / 2 A 
 A�� D �!
oA 
 DHD S K+� K 
 � 
 � c -� ACa�D! 

¥µ~mnr^ ¢�Z]ef{�Z ¢�_,�r_�k'tunrhfgskuefnrpJt�kunbkuZ]_,q¡~unS�]ho_z^
� � <1> !	$mA < D ? ^ efp a7F $ A < DEA�� D > �&� 5 3'A � 
 � a � < A 
 D ? < A��PD! D ¼QÛrÃSÚ

non ñ�prqtsuqtv



`�� ������������´lÇ��<¯<³V´

�S_�~meÏ¥µxDefp]��kuZ]_,_�|�km~mi,'yp]n¦t�km_�q ),{�nSp w eokuefnrp�*
, B � $ F �&� 5 3'A � � � a � < A�� D > B! 'D > � ¼QÛv`�Ú

Y[Z¡ivk�ku_U{�Z]p]ej{Î{�irp&�B_ºhfeo^�eoku_ w kun ' ��_z~un¤tyku_�q ) ¥µg]pJ{<kuefnrpJt"* � _Ù{zivp�{�nSp¡tye w _z~�kuZ]_Ùtuef^bq¡hoef_�~
q¡~unS�]ho_z^

<1> 5 
�^ �/L G � / 2 A 1 � ��� � A 
 � � I � ^ 
1DOK+� � ! /�2 A 
 A��PDHD S K+� F 
 � c -� A a�D! 
¥µ~mnr^ ¢�Z]ef{�Z ¢�_,�r_�k'tunrhfgskuefnrpJt�kunbkuZ]_,q¡~unS�]ho_z^� � <1> ! $ � A < D ? ^ efp a#F $ � A < D A��PD > ��� 
 	 2 ��� 6 
 9�� ��� ¼QÛS�rÚ
�S_�~meÏ¥µxDefp]��kuZ]_,_�|�km~mi,'yp]n ��_z~un�t�km_�q )�{�nSp w eokuefnrp�*

�&� 5 3'A � � � a � < A�� D > �� D > � ¼QÛr�SÚ

�����'� �)� ��� � �����
����� � �#$ �
# �D�Defnrg]hjtyx�kmZ]_,¥µg]pJ{<kuefnrp�� ^�g¡t�k'�S_�~meÏ§J_ztS�)I > �¤¢�Z¡eohf_?kuZ]_"'yhf_��r_zh¶ty_�k*)?¥µg]p¡{�kuefnrp �
	5LÐp¡_�_ w p]nrk ©
Y[Z¡_�p¶ÀÈef^�^b_ w ejilku_zhox ¥µ~mnr^ kmZ]_�q]~m_��Defnrg¡tbtykug w xSÀÈ¢4_-g]p w _z~mtykmirp w kmZ¡ilk�eop¾kuZ]_2ty_U{�nSp w ��ir^�eohokunSp
�Sir{�nr�]es_U×�g¡ilkmeonSp�kuZ]_�tuqB_�_ w �S_z{�kunr~ ¨ > � = - D A0A�� A0- I A��QD D!p]_z_ w tÐnrp]hfx�kmn��B_'eop , I A0�rF��TF , I ACa�D � D
¢�eokuZÔeÏk�t w eo�S_�~m�r_zp¡{�_¦kmnDn © 
Ëp nS~ w _z~�kmn8qB_�~u¥µnr~m^%iÎ§]|s_ w qJnSeop�k�eop&ivp¾eoku_z~mivkuef�r_ ivq]q]~mn²|seo^¦ivkuefnrp
tm{�Z]_z^b_?efp kuZ]_?¥µnShohfnl¢�eop¡�
¥µnS~u^ *

>
> B �

� ACBuF�� D � ? A�� � ACBuF�� D FT� = - D A0A�� A0-.I A	� � = - DHD�K > �
� eokuZ

¨ � = - > � = - D A0A�� A0- I A	� � = - DHD
� _'p]_z_ w nSp]hox ¨ � � , I A0�rF��TF , I ACa�D � D!irp w KML0N ¨ � � , I A0�rF��TF , * A a�DHD © Y[Z]_'e w _zi?ejtÈkmn�{�Z]nStu_[kuZ]_
¼#p]nrp�p]_z{�_ztmty_z~mirhox�hoefp]_zir~�Ú�nrqB_�~�ilkmnr~K� '�qBnl¢4_z~y¥µg¡hohJ_�p]nSg]�rZ )�tun�kmZ¡ilkN�#= - ¢4nSg]h w ^¦ivq�{�nr^�q¡ir{�ku_zhox
irp w {�nrp�kuefpDg]nrg¡tuhfx�kmZ]_4�S~mi w ef_�p�k!tuq¡ir{�_�eop
kuZ¡ivk+tuqB_�_ w cDnr�Bnrhf_��,tuq¡ir{�_ ©#� _4irho~m_zi w xHZ¡i²�r_�~m_z{zivhfhrkmZ¡ilk
efpÙirho^�nStykHirhoh 'uty^�nDnvkmZÎq]~unS�]hf_�^¦t )�¼µ¥µnrhfhonl¢�efp]���S_�p]_z~mirh!irtmtug]^�qskuefnrp¡tMnv¥ÈkmZ]_�tyku~mg¡{�kug]~m_ w _z~uef�lilkmeo�S_
kmZ]_�nS~u_z^�Ú�kmZ¡ilk'�S~mi w ef_�p�k4k�iv£S_zt�kuZ¡_?¥µnrhfhonl¢�efp]��¥µnr~m^ *

_ > A�� A0- I A	�QDHD > 	LA�� I A	�QDHDTA � I A��QD
csn�kuZJilk _ eft�i w eftyku~meo�¡gskuefnrp#¼Qtyg¡q]qJnS~ykm_ w ��xbkmZ]_M�Bnrg¡p w iv~mx � irp w ¢�eokuZ/��_�~mn,km~mirp¡ty�S_�~�ty_�nS~ w _�~<ÚÈefp
tunr^�_,p]_z�Sivkuef�r_
cDnS�JnSho_z� tuq¡ir{�_,nl�r_z~ a1¢�Z]eohf_�	 � # -$% - ACa�DM¼VeftMp]nSpÎg]p]ej×Sg¡_�hfx w _�ku_z~u^�efp]_ w ÀJnrp]hfx
eokmt�ku~�ir{�_�^ nrpÎkmZ]_b�JnSg]p w ir~ux � ÀXeo¥Ðty^�nDnvkmZÙ_zp]nrg]�SZ¶ÀBeftMeop�km~uefp¡tuef×�g]_zhox w _z~u^�efp]_ w À ^ eft?{zivhfho_ w kuZ]_
w _�p¡tueÏk�x-�r~�i w ef_�p�kUÀ¡eok�eftMi¦tu{zivhjiv~ w ejtyku~meo�]g]kuefnrpÎnrp2kmZ]_('y^¦ivp]eo¥µnrh w ) � ÀB¢�Z]_�p � ejt�tu^�nDnvkuZ2efpÎnr~ w _�~
kmn�^�ir£r_,tu_�p¡tu_UÚ ©
� _�{�nSp¡tye w _z~

A�� � D = - A ' D > � < tunrhfgskuefnrp¡t�kmn A�� � DEF
� PTD  
AY� � � D = - A ' D > � < tynShogskmeonSp¡t4kun A�����D F
����D  

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® `sØ

	 Ý � � � ��(:�C� 5!±�ª ' � � � ' ³Ì® c�= - A a�D�­v®BÉ < � � A�� � D,= - A ' � D C «u±�¯ ! � < � � AY� � � D = - A ' � D G �
, �s±�®8ª��s±�«u±b±O-r³j¯<ªQ¯,­¦¯<·J¸�¯�± ��·¡±�®BÆ�±�­l®BÉ-­�ÇÏ³ÌÅ�³Ìª¬³Ì®�Ä ±�Çf±�Å¦±�®Jª < ¯<·¡Æ ��ª��D­vª
*

< ��	 � � < �Ð±�­��UÇ &¦³Ì® c -� A a�D
IÙ´v«u±�´l°l±�«�­v® &�¯<·¡Æ �2±�Ço±�Å¦±�®¡ª < °²±�«<³ Ñ4±�¯ < � A�� � D = - A ' D C «u±�¯+!�� < � AY� � � D = - A ' D �
Y[Z]_�^�n�t�k�ef^�qJnS~yk�ivp�kÈ~u_Utyg]hok�{�nSp¡{�_z~up]efp]�,tug¡{�Z�_zho_z^�_�p�kmtÈ¢�eokuZ¡nrgsk �z_�~mnHtyku_zqbejtÈefpbkuZ]_[¥µnShohfnl¢�eop¡�

	 Ý � � � ��(:�i� 5!±�ª � � F � � , I A a�D�� � ¯�¯<·sÅ�±-ª��D­lª � � � � � ¯<ª¬«u´l®DÄvÇ &8³Ì® , I A a�D-­l®OÉ � ³j¯
�È³Ìª��D´v·sª �U±�«u´�¯<ªË± !+*

�&� 5 3'A � � � a � �;A'� D > �� D > �
, �s±�® Ço±�ª - � > � � � a � � � A'� DbK �� J:- > � � � a � �;A'� DjK �� �7�b±�Ér±�®B´vªÁ±¦¸ & � � ­l®OÉ �
ª��D±
«u±�¯ !s±�Æ�ªQ³Ì°l±�Æ �D­v«u­rÆ�ªË±�«<³j¯<ª¬³VÆ
)�·s®OÆ�ª¬³V´l®¡¯
´ ),ª��D´l¯�±�¯<·J¸�¯�±�ªV¯<��, �D±�®�� � � � � ¯�ªË´l®DÄvÇ &¦³Ì®X,QI ACa�D �
, �D±"!B«u´z´%),³j¯,³ÌÅ�Å¦±�Él³V­vªÁ± *,´S¸�°z³V´v·D¯<Ç & �Ð± �D­l°l±

� � � ��> A�� � D S

ª��D±�«u±�±O-r³j¯<ªQ¯
­¦¯<·J¸<¯�± ��·¡±�®OÆ�±�­v®BÉ ­l®¤±�Ço±�Å¦±�®Jª��rF � 
�� 
 1 ¯�·¡Æ �-ª��D­vª�� � �Ð±�­��²Ç &2Æm´v®¡°l±�«¬ÄS±�¯�ªÁ´
�º³Ì® ,JI�ACa�D � �<®ºª��D±
Çï³ÌÅb³Ìª J[­²¯ � A	� � DOSbA'� D�� A��QDTSbA��PD � 
 � � � A�� D � �;A'� D � �Ð±HÄS±�ªS*

� � > A��QD S

	X´¦ª��D­vª�� > 1 ­M�Ì±�³Ì®.-�J > �Ù­M�Ì±3�H³Ì® a � -�J4­l¯ � �s­²¯,®B´ �U±�«u´¦¯<ªÁ±*! �Ð±bÆ�´l®BÆ�Çï·¡ÉS±�ª��D­vª�� > � J
¯�´�ª��s­lª�ª��s±?¯�± ��·¡±�®BÆ�±bÆm´v®¡°l±�«¬ÄS±�¯?¯�ª¬«u´v®�ÄrÇ &¦³Ì®X,QI ACa�D �
��k�kmZ¡ilk�qJnSeop�kUÀÐeok�ejt�nr�D�Defnrg¡t
kuZ¡ivk¦¢�eÏkmZ&tunr^�_2{�nrp�kmeopDg]eok�x¾irtmtyg¡^bq]kuefnrp nSp¾kmZ]_2�r~�i w ef_�p�k _ AY�`D
¼µkuZ]n�ty_?ZDxDqJnrkuZ]_Utyejt�¢�efhoh#�J_?¥µg]hfho§¡_�h w eop kuZ¡_,¥µnrhfhonl¢�efp]�b_�|]iv^�q]hf_UÚHÀ¡¢�eÏkmZ ~m_ztuqB_z{<k�kmnbkuZ]_�{�Z¡ir~miS{<km_�~u¹
ejtykuej{,¥µg]p¡{�kuefnrp¶ÀOkmZ]_bq]~u_z�DeonSg¡t'eoku_z~mivkuef�r_�{�nrp¡tyku~mg¡{�kuefnrp ¨ � ¢�eohfh�{�nrpD�r_z~u�S_zt'irp w ¢�_
¢�efhoh w _z~uef�r_
kuZ]_
_�|seftyku_zp¡{�_'nr¥#tynShog]kuefnrp¡t�kun�kmZ]_��Miv^�efhÏkmnrp¦¹ �riS{�nS�]e¡_U×SgJilkuefnrp�¥µnS~�kmZ]_ � _��S_�hJtu_�k4¥µg]p¡{�kuefnrp�iStutuns{�ejilku_ w
kmnbkuZ]_,^�g]hÏkmeo�lirhog]_ w nrqB_�~�ilkunS~mtN� � irp w � � � ©

��()� �:� � � 4 �²� � � � Ý �l� Ý - � O � Ý �
	µ� . 	i� Ý ����� Ý �l� Ý � � á ��. Ý �
�Mt#irpHefhfhog¡tyku~�ilkmeonSp?nv¥DkuZ]_4{�nrpJt�km~ug¡{�kuefnrpHnv¥]tunrhfgskuefnrpHkun'kuZ]_K�Miv^�efhÏkmnrpF�Sir{�nS�]e \�×�g¡ivkuefnrp,¢�_�{�nrpJtye w _�~
iÙtyef^�q]hoeo§¡_ w �r_z~mtueonSp8nr¥�kuZ]_-{�_�hf_��¡~mivku_¦km~mirp¡ty�S_�~�ty_�^¦iv�Sp]_�kmef{�eopD�r_z~mtu_¦q]~mnr�]hf_�^ © 
Ák
ejtbtyef^�q]hoeo§¡_ w
^¦ireop]_zhox efp2kuZ]_,¥ViS{<kMkuZ¡ivk�¢4_�{�nrpJtye w _�~Mi¦�JnSg]p w _ w g]p]ef�r_z~mtu_1a © � _�k 
 A�� D > 
 � c -� ACa�D��J_
kuZ]_tunrhfgskmeonSp�kmn�kmZ]_,q]~mnr�]hf_�^ * � ��
 ? ��� 
 >2'
� Z¡_�~m_���ejt�kuZ]_'{�nrp�ku~�irtyk+q¡iv~�iv^�_�km_�~+¢�Z]efho_ ' eft��ref�r_�pbefp ,JI�ACa#D ©+� _�efp�ku~mn w g¡{�_�kmZ]_�nr�¡tu_�~m�liv�]efhfeÏk�x
¥µg¡p¡{<kmeonSp¡ivh *

� A�� D > 1 � � /
�
A 
 ��� ' D I K3�

non ñ�prqtsuqtv



`�Û ������������´lÇ��<¯<³V´

Y[Z¡_�p-kuZ]_�tuZ¡ivqB_,�r~�i w eo_zpSk[ejt��ref�r_zp��Dx
_ A0-;D > � �� A 
 E �G D

tun�kuZJilk�kmZ]_ w _zp¡tueÏk�x �r~�i w ef_�p�k'ejt ^�A � D > A 
 E D � � ¼µ~m_ztyku~mef{�kuefnrp¶ÀJnr~�km~miS{�_,nSp � nv¥+kuZ¡_
_�hf_�^�_zpSk 
 EBÚ ©� _�{�nSp¡tue w _z~�kuZ]_,p]nSp2g]p]ej×Sg¡_H_�|Dku_�pJtyefnrp�	¤nr¥ ^�kmn3a *
	mAY�`D > 
 E � # I % - A a�D

� Z¡_�~m_NE2ejt�kuZ¡_�tynShogskmeonSp�kmnbkuZ]_�i w ��nrefp�k'_z×�g¡ilkmeonSp *
E � c -� ACa#D F � � E�? � ��E > � � A 
 � � ' D

� _,�r_z~ueo¥µx��S_�~mx¦_zirtuefhox¦kmZ]_�{�nSp�kuefp�g¡eÏk�x�nr¥#kmZ]_,^¦ivq]q]efp]�
� � , I ACa�D � � 	LAY�`D � # I % - ACa�D

��k�kuZJilk4qBnrefp�k�eok[eft4�r_z~uxbeop�km_�~m_ztykuefp]�
nSp¦kuZ¡ivk�_�|]iv^�q]hf_'kun�g]p w _z~mtykmirp w kmZ¡ilk�kuZ]_?tuZ¡ivqB_ w _z~uef�lilkmeo�S_
nr¥¶kuZJilk�¥µg]p¡{<kmeonSp¡ivh � A0-;D�{�irp��B_M~m_�hjil|s_ w kun�i 	O±�ª��b±�«<³Ì°l­lª¬³Ì°l±�	O±�ª¬ªQ³Ì®DÄ'¢�Z]ej{�Z-{�nrefp¡{�e w _Meop ty^�nDnvkmZ
tueokug¡ivkuefnrp�¢�eokuZ�kuZ]_?{�hjirtmtyej{�irhJtuZ¡ivqB_ w _�~meo�livkuef�r_Mirp w tuZ¡ivqB_��S~mi w ef_�p�k�irp¡ivhfxstyejt ©+� _Mefp�ku~mn w g¡{�_MkuZ]_
gJtyg¡irh � ir�r~�ivp]�Sefirp

� AO-kF - F �QD > / 2 AOA - D A�� ?��N� 2 - � � ' � ? � � 1 � �bA - � � ' D I DMK3� ¼QÛ�ØvÚ

Y[Z¡_�p � A0-;D > � % ��� 	 � > 6
2
9 �T� ��� 	 � > 6

2
9 � AO-kF - F �QD

¢�eokuZ2g]p¡ef×�g]_,tmi w]w hf_?qJnSeop�kNA 
 FYEJD © Y[Z¡_ � iv�S~mirp]�rejivp � �B_�_zeop]��q¡ir~ykmefirhohfx�{�nrp¡{zi²�r_�¹Ë{�nSpD�r_�|XÀv¢�_zir£Dhox
hfnl¢�_�~,ty_z^�ef{�nrp�kuefp]nrgJt,ivp w g]q]qB_�~�¢�_zir£DhoxÙtu_�^�ej{�nSpSkmeopDg]nSg¡tbÀ!{�nrp¡tue w _�~meop]�Îirp�xÎ_z�rnShogskmeo�S_¦{�Z¡iv~�ir{�¹
km_�~meftykuej{M¥µg]p¡{�kuefnrp�� A BED�¢4_,�S_�k�¼Vtu_�_�¼�½ �l¿µÚ *

>
> B � AY�`D � � I � � � >

>
> B � A�� A BED F 
 � FYE � DHD � � I � � �

� Z¡_�~m_ 
 � F�E � ir~u_MkuZ]_?tunrhfgskuefnrp ilkjB > ��Y[ZJilk w _�~meo�livkuef�r_H^�ir£r_Ut4tu_�p¡t[iSt4tunDnrp-iSt4kuZ]_H~uef�rZ�k[Z¡ivp w
tue w _ w _�~meo�livkuef�r_ w�� t ©
�Mtutug]^�_?¥µnr~[_�|]ir^bq¡ho_HkuZJilk - I ejt'ib�livp]ejtyZ¡eop]��tu_z×�g]_�pJ{�_rÀ]iStjB � �bnv¥�^�_zirtug]~�iv�]hf_?tyg]�Jty_�kmt[efp

a R $&% �r_�~meo¥µx�efp]��*
- � � � � �  /efp���irg¡t w nr~u¥¶kunSqJnShonS�rx
A �&� 5 3 AO-.IED � B % D � �&irt�B � �

Y[Z¡_�p¶À¡iStutug]^�efp]��� > �btynbkuZJilk 
 FYE � c I ACa#DKR ��� A&�a�DmÀ]¢�_,�r_�k *
>
> B � AY� ACBED D � I � � � > � A 
 EJDEA�� � D

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® `��

Y[ZJilkHtu_�k w _z~uef�lilkuef�r_�¢4nS~u£st[kmZ]~mnrg]�SZÎkuZ]_�tueo^�q]hf_
¥ViS{<kHkuZ¡ivk�� 6 I 9I ���-
 F ¼C0�ef~�ir{�^b_Uirtug]~m_
ilkHkuZ]_
qBnrefp�k � � Ú�À#irtdB � � © Y[Z]_�p/¢�_�g]p w _�~�t�k�ivp w kuZ¡ivk?kuZ]_beo^�qBnr~ukmirpSk,{�nSp¡{�_zqsk,eopÙkuZ¡ivk�tyeokug¡ivkuefnrp8eft
kmZ]_ w _�~mef�²ivkuef�r_SÀXeop � _ziStyg]~m_�tuq¡iS{�_bnv¥�kmZ]_�^�irq]q]efp]�#B � � A BED�ilkNB > � © 
Ëp8kuZJilk w ef~u_U{<kuefnrp8¢4_
tuZ¡irhoh¶{�nrp¡tue w _�~UÀ�¢�Z¡_�p2eÏk'_�|seftykmtzÀDkuZ]_?¥µnShohfnl¢�efp]��_�hf_�^�_�p�k *

��mACBED > � L�� � � � � � AY� A B�?�!�D��+� ACBED D � !oF�eop � ACa#D kunSqJnShonS�rx

Á¥�kuZ¡_�tui w]w hf_HqBnrefp�k1A 
 IuFYErIED��r_z~ueo§¡_zt4kmZ]_?¥µnrhfhonl¢�efp]��{�nSpSkmeopDg]eok�x"*

B�� � A 
 I F�E I DÐ{�nrp�kuefpDg]nrg¡t�efp#c ACa�D
R � � A&�a�D
� _,�r_�k[kuZ]_,p]nrkuefnrp nv¥ 	O±�ª �b±�«<³Ì°l­lª¬³Ì°l± � ´l«,ª��D± 	O±�ª � ·s®BÆ�ª¬³V´l®B­vÇ � AO-;D�*

>
> B � A�� A BEDHD > ? ��`ACBEDEF�	LA��mACBEDHD K ¼QÛrÛSÚ


Ëp kmZ¡ilk'tueÏkmg¡ilkmeonSp ¢�_?Z¡i w 	LA�� D > 
 E ©
cDgJ{�Z
ivp,_�|sir^�q]ho_Ðeft!{�nrpJtye w _�~m_ w efp�¼y½ �S�U¿ÌÚX¥µnr~�i 'Ëkm~mirp¡tu�r_�~�tu_�^¦ir�rp]_�kuej{ '�efpD�r_z~mtu_�tyZJivqB_�q]~mnr�]hf_�^ )

efp2�]g]~m~uef_ w nr�Jt�k�ir{�hf_H~u_U{�nrpJt�km~ug¡{�kuefnrp ©

������� �N��� � � � � � ��� ��

����� 
 � ��� � � � ��� �!���.� � 
 � � �!� � ��� 

� � � ����

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

� _�k - > � � � $�I � � � � � � ? 1  ¾ivp w {�nrp¡tue w _�~ kuZ]_ 'yqB_�~u¥µnr~�ilku_ w )/tug]� w nr^¦ivefp - � > � � �
- 3MD B�D � � � � �rK�!  
ivp w kuZ]_�tunrhfgskmeonSp 
 � kmn�kuZ]_,q]~mnr�¡ho_z^ *

� 
 � > � L G - � F 
Z� A��PD > �TF � � � � � > !
F 
 � A'� D > 1 F � � � � � > 1
# �D�Defnrg]hjtyhfx¦¢�_H�S_�k

! K �rF 
 > � � � � � F 
 � A'� D > � � G 
� G�! ? 1 F 
 � A'� D > 1
�4nSp¡tue w _z~�kuZ]_?¥µg]pJ{<kuefnrpJivh

� A !�D > /
� � 
 � � � -

A >> G 
 � D I KZ3

� _,�r_�k
� A !�D � � A��rD > ��� 1

A � G�!�D I � �rF ! � �
��p w ¢4_,tu_�_HkuZJilk�¥µnr~'irpDx�qJn�tyeokuef�r_?pDg]^��J_z~ 
@K �b¢4_?�r_�k

� L�� � A !�D � � A��rD
! � > ?# 

��nl¢ kmZ]_ w _�~mef�²ivkuef�r_H¢�Z]_�p
!��rnD_zt4kun��z_�~mn�ZJirt[p]nb§¡p]eoku_,hfef^beok *
� � A !�D > � P��

!PA � G�!�D � � ?# SF ! � �
t

non ñ�prqtsuqtv



�r� ������������´lÇ��<¯<³V´

� � � ���¦���Ô� � �+7�� 0 �!��08��"!�<������� ���<�
� _�k
gJt�{�nrp¡tue w _�~ ¨ � ,QI�A0�rF��TFTc -� A a�DHD?ivp w i w _�pJty_¦¥Vir^�eohfx � - F<D�D D �  F3D D�D!efp c -� ACa�DH¢�eÏkmZ¾_ziS{�Z� � � � *

���  D ACa#F'$���D © �4nSp¡tue w _z~[kuZ]_,irq]q]~mn²|Def^¦ilkm_ w tunrhfgskmeonSp

  ACBuF��PD > R � � - % � � � %  
  � A BED � � A'� D

¢�eokuZ��  > A 
  - F<D�D D F 
   DÐtunrhfgskmeonSp-nr¥#kuZ¡_?¥µnrhfhonl¢�efp]��hoefp]_Uiv~[nr~ w efp¡iv~mx w eoÖB_z~u_zpSkmefirh¶tyxstyku_z^ *, BuF / 2 A >> B 
  A BEDT? ? ¨ ACBED F�A�
  ACBED K D ��� A��PDMK3� > / 2 ' A BuF�� D���� A�� D K+�oF � >T1 F<D�D D F �
Y[ZJilk�eft >

> B �  ACBED�? � = - D ��ACBED'D��  A BED > 	 ACBED ¼QÛr�SÚ
¢�Z¡_�~m_

� � % � > /
2 � � A��PD ��� A��PDMK+�

� � % �'A BED > /�2 ? ¨ ACBED F�A�� � A��PDmK ��� A��PDMK+�
Y[ZJilkÙejtÙirp nr~ w eopJiv~mx hoefp]_Uiv~ w eoÖO_�~m_�p�kuejivhbtyxstyku_�^¦tÙqJn�tutu_ztmtyefp]��i��ShonS�¡ivh
tunrhfgskmeonSp ¢�Z]_�p ¨ �
, D[A0�rF��rFr,QI ACa#F'$#%NDHDÈ¥µnS~'tynS^�_NEPF�E K 1r© !�x�{�hjirtmtuef{zivhO_�p]_z~u�Sx�_ztykuef^¦ilkm_/�2 ? ¨ ACBEDEF'A�
  A BEDmK 
  A BEDMK3� > � 1

�
/�2 ? 
  A BED F�
  ACBEDmK�KRLON ¨ ACBED K+� ¼Q�r�SÚ

¢�_?�r_�k * , �TF�� 
 �QF � � 
  A'� D � � I =�>'6 2 9 
 � � 
  A��rD � � I =0>'6 2G9

? /10
�
/ 2 ? 
  ACBuF�� DEF 
  A BuF�� DLK A0KRLON ¨ ACBuF�� D D S K'BTK3�

? � / 0
�
/ 2 ' A BuF��PD�
 ACBuF��PD0K[BTK+�

cs_�kykmeop¡�
�QA BED > � � A�KML0N ¨ A BuF<D DHD S � � = L 6

2 % ? @ 9
� Z¡_�p ' > �]À

1
�
/ 2 
  ACBuF�� D I K3� 
 1

�
/ 2 
  A0�rF�� D I K+�

? 1
�
/ I
�
�;AY3 D /�2 � � 
  ACBuF�� D � � I K3�

�Dx�gJty_?nv¥�kuZ¡_��H~unSp�¢[ivhfh+� t�hf_�^�^¦i�¢�_?�r_�k�*
/�2 
  A BuF��PD I K+� 
 /�2 
  A��TF�� D I K3� A 1 ? / I

�
�;AY3 D � �ZE � / I

W
�;A�X D0KZX  �K[3 D

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® �]Õ

!�x¦kmZ]_�{�Z]nSef{�_Hnr¥#kmZ]_,eop¡eÏkmefirh#{�nSp w eokuefnrp¡t[efp kuZ]_,nS~ w efp¡ir~ux w eoÖO_�~m_�p�kuejivh¶tuxst�km_�^ ¢�_?�r_�k
� K �rF 3RD B�D , �rF 
 � F � � 
  A'� D � � =�>'6 2 9


 � � � - � � =0>'6 2 9#A 1 ? / I
�
�QA
3 D � � E � / I

W
�QA�X DOK X� KZ3 D

� Z¡_�p � > �¡Às¢4_?�S_�k
, �TF�� 
 �QF � � 
  A'� D � � I =�>'6 2 9 
 � � 
  A��rD � � I =0>'6 2G9

? � / 0
�
/ 2 ' A BuF��PD�
 ACBuF��PD0K[BTK+�


Ëp kmZ]_?�r_�p¡_�~�ivh¶{�iSty_SÀD¢4_,g¡tu_
� � 
  � � 
 1 ? � � 
  � � I

irp w ¢4_ w _z~uef�r_HkuZ¡_?¥µnrhfhonl¢�efp]�b_ztykuef^�ivku_ *
, �rF � 
 � F � � 
  A'� D � � I = > 6 2 9 
 � � 
  A���D � � I = > 6

2 % ? @ 9
? / 0

�
/ 2 ? 
  ACBuF�� DEF 
  A BuF�� DLK A0KRLON ¨ ACBuF�� D D S K'BTK3�

? � / 0
�
/ 2 ' A BuF��PD�
 ACBuF��PD0K[BTK+�


 � � 
  A0��D � � I = > 6
2 % ? @ 9 ? / 0

�
� � ' ACBED � � = > 6

2 % ? @ 9MK[B
? /10

�
� ? 
  A BuF��PD F 
  ACBuF�� DmK A �QA BED�? � � ' ACBED � � = > 6 2 % ? @ 9TDMK[BTK3�

 � A � � 
 � � � I = > 6

2 % ? @ 9 ? � � ' � � = M 6 � % 0 % = > 6
2 % ? @ 9jD

? / I
�
A �;ACBED ? � � ' ACBED � � = > 6

2 % ? @ 9 D � � 
  A
3 D � � I = > 6 2 9 K[3
 ~unS^ �H~mnrpD¢�irhoh+� t4efp]_U×SgJivhfeÏk�x�¢�_ w _�~mef�r_+*

� � 
  A�� D � � I = > 6 2 9 
 � A � � 
 � � � I = > 6 2 % ? @ 9 ? � � ' � � = M 6 � % 0 % =0>,6
2 % ?4@ 9jD

� 1 ? / I
�
�kA �;AY3 D ? � � ' AY3 D � � =0>�6

2 % ?4@ 9 D / IW A �;A�X D:? � � ' AYX D � � =�>'6
2 % ?4@ 9EDOK X � K[3� 


Ëp¤irhohÐ{zirtu_zt,p 
  ~m_�^¦ivefp¡t,�Bnrg]p w _ w efp , * A��TF��rFE,QI�A a#F,$&%NDHDMirp w kuZ¡_�~m_¦_�|seftykmt
ivp _�hf_�^�_�p�k 

efp kuZJilkbtuq¡iS{�_�ivp w iºtug]�¡tu_z×�g]_�pJ{�_�tykuefhoh w _�p¡nvku_ w 
  ¢�Z]ej{�Z¤¢4_Uiv£Dhox�¹�� {�nSp��S_�~m�r_Ut�kmn 
 © 
Ëp¤kuZ]_

non ñ�prqtsuqtv



�S� ������������´lÇ��<¯<³V´

hfef^beok 
ºeokmtu_�ho¥È�r_z~ueo§¡_zt�kmZ]_�q]~m_��Defnrg¡t[_Ut�kmeo^¦ivku_ © 
Ák�{�irp �B_��S_�~meÏ§¡_ w kuZ¡ivk 
Ùtunrhf�r_zt�kmZ]_�q]~mnr�¡ho_z^ efp
w eftyku~meo�¡gskuefnrp2ty_zp¡tu_ © Y[ZJilk'ejt

,.- � c -� A��rF��rF , I ACa7F,$ � D D ( , I A0�rF��rF c -� ACa#F'$ � DHDEF - A'� D > �rF

� /10
�
/�2 
 A >> B - ? KML0N�A -O¨ D�D0K3�GK[B > / 2 - A��rD 
 � K+�B? / 0

�
/�2 ?�' F - K K3�GK[B

� Z¡_�p ¨ ACBED � ,JI ACa7F,$���D?kuZ¡_ w g¡ivhfeÏk�x¤�¡~miS{�£r_�k�t ? �� I 
oF - K iv~m_ w _�§¡p]_ w¶© 
Á¥#A - �J_zhonSp]�St�kun,+* ACa#F'$���DuÀ�kuZ]ejtºejtÎ�r_z~ueo§¡_ w À?¥µnr~º_�|]iv^�q]hf_rÀ,¢�Z]_zp - � c �� ACa#D-tyn kmZ¡ilk 
 I eftÎe w _zpSkmeÏ§J_ w kunirpÔ_zho_z^�_�p�k�nv¥HkuZ]_ w g¡ivh�tuq¡iS{�_#c =�� ACa�D © � Z]_zp ¨ ACBED � c - A a#F,$�� D�¢4_Î�S_�k 5 D � D BuF�
 ACBuF3D D �
, I A a�D F ¨ A BuF<D D � , � ACa#D F kuZ¡_�p A - ACBEDMtuZ]nrg¡h w �B_�eop , � ACa7F,$ � DEF kmZ¡ilk
ejt - A BED � # - % �� A a�DMivp w
kmZ]_�p#Àl¥µnr~ 5 D � D B�À²kuZ]_[_zho_z^b_zp�k 
�IXejt!efp�kuZ]_ w g¡irhstyq¡iS{�_�# = - % @ > A a�DX¢�Z]eohf_�
�I � , D Q�A0�rF��TF�# = - % @ > A a�DHD
irp w 
 � # - % D Q A��rF��rF�# = -$% @ > A a�DHD © Y[Z]_zp ¢�_?Z¡i²�r_�
 � , *XA0�rF��TF ,QI ACa�D DT(

( # - % D Q A��rF�� # = - % @ > ACa#DHDKR , I A0�rF��rF # � % @ > A a�DHD ( # - % D Q A0�rF��rF # = - % @ > A a�DHD
R � � A�� �TF��(� F # = M> % @ > A a�DHD

��nvkuej{�_?kmZ¡ilk�kmZ]_,_�p¡_�~m�rx¦_ztykuef^¦ilkm_�¼Q�r��Ú[{�ivp2ivhjtun��B_,¢�~ueokykm_�p2efp-kmZ]_?¥µnrhfhfnl¢�eop]��¥µnr~m^/ 2 KRLON�A ¨ A BED 
  ACBED D 
  A BEDMK+� > ? 1
�
/ 2 ? 
  A BED F 
  ACBEDmK KMLON ¨ ACBEDMK3� ¼Q�]ÕUÚ

tun2kuZJilk�¢�Z¡_�p A�KMLON ¨ DOS ejt,kmg]~up¡_ w efp A�KML0N ¨ D,= kuZ¡_�q]~m_��DeonSg¡t,_�|Dejtyku_�pJ{�_�~m_ztug]hokmt�irq]q]hfeo_Ut,¥µnr~
kuZ]_
¥µnShohfnl¢�efp]��_z�rnShogskmeonSp-q¡~unS�]ho_z^


 A��rD > 
 � F
>
> B 
 ACBED ? KRLON�A 
oA BED ¨ A BEDrD > ^ ¼Q�S�rÚ

� ���l�����'��3���"
½oÕ�¿ �Sir{z×�g]_zty¹ � nrg]ejt � eonSp¡t ©�� g]_�hj×�g]_zt�^ 	�kuZ¡n w _zt w _
~
	ztunrhfgskuefnrp w _ztMq]~unS�]hf\�^�_ztMivgs|Îhfeo^�eoku_ztMp]nSp
hfefp�	zireo~m_ ©�� ª¬·¡Ér±�¯,Å�­vª�� ��Å¦­lª¬³���·¡±�¯<�)��­v«<³j¯ * �
·s®B´UÉlÀ�����¼¬�rÚ *Â�r�v`¡ÀXÕU�r�r� ©

½ �l¿ �r_zirps¹Ë}�irg]h	�Bnrh�	ztueon © "'p/~�	Utyg¡hÏk�ilk w � _�|seftyku_zp¡{�_ w _b��eoku_Ututu_�{�nrpD�S_�~m�r_�p�km_ w ivpJt w _ztHq]~mnr�]hf\�^�_zt
w � e w _�p�kmeÏ§J{zilkmeonSp w _ w nr^¦ireop]_ ©�
 ���&� � Æ�­rÉM��	OÆ�³ �5��­v«<³j¯ 	&��«<� � �
��ÀS�rÛrÃJ¼�ÕrÕ²Ú * �'efeoe¬À �MÛS�r��
)�MÛS�vÛ¡À
ÕU��Øv� ©

½ Ãv¿ �r_zirps¹Ë}�irg]h��Onrh�	ztueon © ��pºnrqskmeo^¦irh w _Utyef�rp2q]~mns{�_ w g]~m_,¥µnr~Mnrqskmeo^¦ivh�{�nSpSkm~unSh#tug]q]qBnr~uk © 
Ëp 
 ´l® �
°l±O-Î­l®B­vÇ &²¯<³j¯�­l®OÉ�³ÌªQ¯
­ !/!BÇï³VÆ�­lª¬³V´l®¡¯ C ��«u´UÆ3� 
 ´v® ) � J
I2·s«m±�ª+�ËÇo± ����·¡­v³Ì«u± J ��� ��� G ÀBq¡iv�S_zt'�v�DØ�
]�sÕz� ©
� _z{�kug]~m_��'nrku_zt[efp#\�{�nSp]nr^ © irp w VºilkuZ © cDxst�km_�^¦tzÀr*Ènrh © Õ�`S` © cDq]~meop¡�r_�~UÀr!�_�~mhoefp¶ÀXÕU��ØrØ ©

½ `r¿ �r_zirps¹Ë}�irg]h!irp w �r_zivp]¹Á}+ivg¡h��Bnrh�	ztuefn © 
 w _�p�kmeÏ§J{zilkmeonSp w _ w nS^�ireop¡_�q¡iv~ w _�¥µnS~u^¦ilkmeonSp © 
Ëp �b´zÆ �
ªË´l«m­lªbÉ�� ��ªË­lª�±�®>Å�­vª�� ��Å¦­lª¬³���·¡±�¯<À."�p]ef�r_�~�tueÏk
	 w _2��ef{�_rÀ�q¡iv�S_zt Õ�
D`��r� © 0�_z£�£S_�~UÀ4��_�¢���nr~m£BÀ
ÕU��Øv� ©

UWV n:UYX



��±�­��b¯�±�ª�±�°l´lÇï·sª¬³V´l® �rÃ

½ �l¿ �r_zirps¹Ë}�irg]h �Onrh�	ztueon © cDnrhfgskuefnrp,�lir~uejilkmeonSp]p]_�hfhf_ w � g]p�q]~mnr�]hf\�^�_ w _��livhf_�g]~!q]~unSq]~m_�p]nrp,hfefp�	zireo~m_�_�k
¥µ~mnrp�kmeo\z~u_�hoef�]~m_4_zp�q¡Z�xstuef×�g]_ w _Ut!q¡hfiSty^¦irt ©�
 ���&� � Æ�­rÉM� 	OÆ�³ ����­l«<³j¯�	 ��«<� � �
��Àv�vÛSÛ¡¼yÕz�SÚ * �M�]ÕSÕ�

�M�]ÕUÃ]ÀXÕz�DØl� ©

½ �v¿ �r_zirps¹Ë}�irg]h �BnSh�	Utyefn © 0�nS^�ireop �liv~mejilkuefnrpJivh[¥µnr~m^
g¡hfivkuefnrp&¥µnr~¦¥µ~m_�_Î�Bnrg¡p w iv~mx q¡~unS�]ho_z^¦t © 
Ëp
� !BªQ³ÌÅb³��U­lª¬³V´l®¤´ )�Év³j¯<ªQ«<³Q¸�·sªÁ±�É,!s­v«u­lÅ¦±�ªË±�«,¯<ªQ«<·¡Æ�ªQ·s«m±<¯ J��J´lÇ�� � � C �z´ �Ð­ 
 ³Ìª'& J��z´ �Ð­ J ��� ��� G ÀB�rnShÏ¹
g¡^b_ �v� nv¥�� � , � � Év° � 	BªQ·¡É)& �<®]¯<ªT��	O±�«<� � * � !�!JÇ � 	XÆ�³ �fÀ�q¡ir�r_zt�ÕSÕU�S� 
BÕSÕz�r` © ��e ��Z¡nvÖ+À�Y[Z]_
�Miv�Sg]_rÀXÕU�rÛ]Õ ©

½ÂØ²¿ �r_zirps¹Ë}�irg]h��Onrh�	ztueon © Y[Z¡_
^¦ilkm_�~mefirh w _�~mef�²ivkuef�r_�¼Vnr~HtyqB_�_ w Ú�^�_�kmZ]n w ¥µnr~HtyZJivqB_�nrqskmeo^�e��zivkuefnrp ©

Ëp � !BªQ³ÌÅb³��U­lª¬³V´l®�´ )�Év³j¯�ª¬«<³Q¸�·sªÁ±�É !]­l«m­lÅ¦±�ªË±�«�¯�ª¬«<·¡Æ�ªQ·s«u±�¯ J��J´lÇ�� � � C �z´ �Ð­ 
 ³Ìª'& J ��´ �Ð­ J � � �	� G À
�Snrhfg]^�_H�r�,nv¥
� � , � � Év° ��	Jª¬·¡É & �<®¡¯�ªT��	X±�«<� � * � !�!JÇ � 	OÆ�³ �fÀDq¡iv�S_ztMÕz�SÛr��
OÕrÕ²�sÕ © �'e ��Z]nrÖ�À]Y[Z]_
�Miv�Sg]_rÀXÕU�rÛ]Õ ©

½ Ûv¿,Y!nStuefn �,ivkun © �'�Jt�km~miS{<k w eoÖB_z~u_zpSkmefirh�_z×�g¡ivkuefnrp¡t�ivp w p]nSp]hfeop]_Uiv~¦^�eo|D_ w q¡~unS�]ho_z^¦t © 5#± ��³V´l®J³
� ±�«<Å�³V­v®B±�ÀJ} 
yc���¼Q�SÚ<À¶ÕU�rÛS� ©

½ �v¿1V © �4g]_�~�irp w � © ¹Á} © �Onrh�	ztueon © �4nrp�ku~mnrhDnv¥Otyefp]�Sg]hfir~+q]~unS�]hf_�^��Deji w eÏÖO_�~m_�p�kuejilkmeonSp�nr¥BiH^�eop]¹¬^¦il| ©
	�&²¯<ªÁ±�Å
¯ 
 ´l®JªQ«m´lÇ�5!±�ª¬ªT�fÀXÕrÕS¼¬�rÚ *oÕ²�sÕ�
OÕU�rÛ]À]ÕU�rÛrÛ ©

½fÕz�v¿k*Mhfi w ef^��f~�
D�r_z~��r£ © # p>nrqskmeo^¦ivhHtyZJivqB_ w _Utyef�rp © 
 ���&� � Æ�­rÉR��	OÆ�³ � ��­v«<³j¯ 	&��«<� ��IÙ­lª�� �fÀ
Ã¡ÕU�¡¼Q�rÚ * �v`���
s�l`��]À]ÕU�r��� ©

½fÕrÕ�¿k*Mhfi w ef^��f~ © 
D�S_�~��v£ © # p2nrq]kuef^�irh#tuZ¡ivqB_ w _Utyef�rp © ���#IÙ­lª�� ���[·s«u±<¯ � !/!BÇ � C � G ÀXØv�]¼Q�SÚ * �rÃ�Ø�
]�r�]ÕrÀ
ÕU�r�SÃ ©

½fÕU�l¿d0Mnr~mefp !�g¡{�g]~?ivp w �v_Uivps¹Ë}+ivg]h �Bnrh�	ztuefn © �2¹ w ef^�_�p¡tueonSp¡ivh�tyZJivqB_
nrq]kuef^be��zivkuefnrpºg¡p w _�~?{�irq¡ir{�eÏ¹
k�iv~mx�{�nSp¡tyku~�ivefpSk © �E� �
³ ��±�«u±�®JªQ³V­vÇ � ��·¡­lª¬³V´l®¡¯<À¶ÕU�rÃ¡¼Q�SÚ *Â�v�r`�
s�S�r�]À]Õz�S�S� ©

½fÕzÃv¿d0Mnr~mefp !4gJ{�g]~bivp w �r_zirps¹Á}+irg]h �Bnrh�	ztuefn © !4nSg]p w ir~ux8nrqskmeo^�e��zivkuefnrp g]p w _z~
q¡tu_�g w nÙ{�g¡~u�lilkmg]~m_
{�nrp¡tyku~�ivefp�k © � ®¡® � 	OÆ�·¡´lÇo­��
´l«<Å�� 	J· !��:��³j¯�­ 
 Ç � 	OÆ�³ � C ) G ÀJ�vÃJ¼µ`�Ú * �SÛ]Õ 
D�r�S�¦¼�ÕU�r��ØrÚ<ÀXÕU�r�r� ©

½fÕ�`r¿d0Mnr~mefp3!4gJ{�g]~�ivp w �r_zirps¹Á}+irg]h �BnSh�	Utyefn ©  ~m_�_'�Bnrg¡p w iv~mxbq]~unS�]hf_�^¦t�ivp w�w _�pJtyeok�x�qB_�~mef^b_�ku_z~ © ���
�
³ ��±�«u±�®¡ª¬³V­lÇ � ��·¡­vªQ³V´v®]¯<À¶ÕU�r�¡¼¬�rÚ *Â�r�v`�
]�l`SÃ¡À]Õz�S�r� ©

½fÕU�l¿d0Mnr~mefp !�g¡{�g]~bivp w �r_zirps¹Ë}�irg]h �BnSho_Utyefn ©2� ef_�p]_z~ � tb{�~meÏkm_�~meonSp irp w tuZ¡ivqB_-{�nrp�kuefpDg]eÏk�x8¥µnr~
kuZ]_
0Mef~uej{�Z]hf_�k'q]~mnr�]hf_�^ © �M´lÇÌÇ � 
 ® � IÙ­lªT� ��ªÁ­vÇ � � C�� G À#ÕrÕS¼V`�Ú *ÂØr�SØ�
¡ØrØsÕrÀ¡ÕU�r�DØ ©

½fÕz�v¿]�r_zirps¹Ë}�irg]h �Bnrh�	ztuefn © cDZ¡irqJ_ w eoÖB_z~u_zp�kuejivh[_z×�g¡ivkuefnrp ¢�eokuZ i8p]nrps¹Ëtu^bnDnrkuZ¤§¡_zh w¶© 
Ëp 
 ´vÅ"!B· �
ªË­lª¬³V´l®O­lÇ4Å�±�ª��s´zÉl¯!)�´l«-´ !Jª¬³ÌÅ�­vÇ�ÉS±<¯<³ÏÄr® ­v®BÉ/Æm´v®¡ª¬«u´lÇ C � «<ÇÏ³Ì®�ÄrªÁ´v®�J�� � J � � � � G ÀÈ�rnShog]^�_��l`Înr¥
�[«u´uÄr«<� 	�&²¯<ªË±�Å�¯ 
 ´l®JªQ«m´lÇ
, �D±�´l« &lÀ¡q¡iv�S_zt4`��SØ 
�`��r� © !�ef~u£DZ��rg¡tu_�~b!4n�t�kmnrp¶À)!�nStykunSp¶À)V7��ÀXÕz�S�rÛ ©

½fÕ²Ø²¿]�rnrZ¡p3��ir�rp]nSh]ivp w �r_zirps¹Á}+irg]h �Bnrh�	ztuefn © cDZJivqB_ w _�~meo�livkuef�r_�efp�kmZ]_'¢[i²�r_�_z×�g¡ivkuefnrp�¢�eÏkmZ 0�ef~uej{�Zs¹
hf_�k'�Bnrg¡p w iv~mx�{�nrp w eokuefnrpJt © ��� ��³ �M±�«u±�®¡ª¬³V­lÇ � ��·¡­vªQ³V´v®]¯<À¶Õ²�vÛ¡¼¬�rÚ *oÕlØv� 
]�sÕU�]À]ÕU�r�r� ©

½fÕzÛv¿?��il�yi 0 ��ef~ue�ivp w �r_zirps¹Á}+irg]h �Bnrh�	ztuefn © 0MxDp¡iv^�ej{�irh#tyZJivqB_
{�nSpSkm~unShXeopÎp¡nrps¹Ë{�xDhfeop w ~uej{�irh¶��i²�Deo_z~y¹
cDkunr£S_zt[_U×SgJilkuefnrpJt © ��� 
 ´l®¡°l±O- � ®O­lÇ �fÀJ�¡¼Q�SÚ *Â�v�SÃ�
DÃ¡ÕzÛ¡À¡Õz�S�r� ©

non ñ�prqtsuqtv



�v` ������������´lÇ��<¯<³V´

½fÕz�v¿?��ef{�nrhjirtd�Hnr^�_<��ivp w �r_zirps¹Ë}�irg]h��Onrh�	ztueon © cDZ¡irqJ_bty_zp¡tyeokuef�DeÏk�xÎirp w hjiv~m�r_ w _�¥µnr~m^�ivkuefnrpºnr¥ÈkuZ]_
w nr^¦ivefpH¥µnr~#��nr~ukunrp]¹
��nvÖ�»¡nl¢'t © 
Ëp � !Jª¬³ÌÅ�­vÇDÆ�´l®JªQ«m´lÇ�´%) !]­l«<ª¬³V­lÇsÉl³ �M±�«u±�®¡ª¬³V­lÇ]± ��·¡­lª¬³V´l®]¯ C 
 �D±�Å �
®J³Ìª � J ��� � � G ÀÐ�rnrhfg]^�_ÙÕUÃrÃ2nr¥ �<®¡ªË±�«<®B­lªT� 	X±�«<� �,·sÅ¦±�«<�UIÙ­vª��E�fÀ�q¡iv�S_zt�Õz��Ø 
BÕlØl� © !�ef~u£DZ��rg¡tu_�~UÀ
![iSty_zhQÀXÕU�r�r� ©

½Â�v�v¿]�r_zirps¹Ë}�irg]h��Onrh�	ztueon © *�iv~mefivkuefnrp¡irhX¥µnr~m^
g]hjilkmeonSp2¥µnr~HeopJ{�nr^�q]~m_ztmtueo�]hf_1\Èg]hf_�~H_z×�g¡ivkuefnrpÎ�Dx2¢4_Uiv£
tuZ¡irqJ_�_z�rnShogskmeonSp © 
Ëp � !Jª¬³ÌÅ¦­lÇÈÆm´v®¡ª¬«u´lÇ�´ )
!]­l«<ª¬³V­lÇÈÉl³ �M±�«u±�®¡ª¬³V­lÇÈ± ��·¡­vªQ³V´v®]¯ C 
 �D±�Å�®J³Ìª � J � � � � G À
�Snrhfg]^�_�ÕzÃrÃ�nv¥ �<®JªÁ±�«<®B­vªO� 	X±�«<� ��·sÅ�±�«<�#IÙ­lª�� �fÀ¡qJiv�r_Ut[Ãr�r��
DÃ��vÃ © !�eo~m£DZ��vg¡tu_�~UÀ�![irtu_�h¬ÀXÕz�r�S� ©

½Â�sÕ�¿?��il�yi 0 �zeo~me�ivp w �r_zivp]¹Á}+ivg¡h �BnSh�	Utyefn © \Èg]hf_�~mefirp w _z~uef�lilkmeo�S_
¥µnS~Hp¡nrps¹Ë{�xDhfeop w ~uej{�irh#¥µg]pJ{<kuefnrpJivhjt ©

Ëp 	 �D­ !s±Î´ !Jª¬³ÌÅ�³��U­vªQ³V´v®>­l®BÉ ´ !Jª¬³ÌÅ�­vÇ[ÉS±<¯<³ÏÄr® C 
 ­lÅ�¸�«<³VÉ�Ä�± J � � � � G À��rnShog]^�_-�]Õz�2nr¥ 5#±�Æ�ªQ·s«u±
��´lªË±<¯,³Ì® ��·s«u±
­v®BÉ � !/!BÇ � IÙ­lª�� �fÀJq¡iv�S_zt�ÛDØ�
BÕU��Ø © 0M_�£D£r_z~zÀ]��_�¢ ��nr~m£BÀ¡�r�r�¡Õ ©

½Â�r�l¿1� © ��iv^¦ivp¡irpl�yivnSp¡i]ÀJV © � ir^
�B_�~ukzÀJ0 © � _ztmtu_�hfeo_z~zÀXivp w � © ¹Ë} © �Onrh�	ztueon © cDZJivqB_�~m_z{�nrp¡tyku~mg¡{<kmeonSp
nr¥��]g]~meo_ w nr�¡tykmiS{�hf_zt��Dx2{�nSpSkm~unShohf_ w _z�rnrhfgskmeonSp nr¥�i¦ho_z�r_zh!tu_�k *4¥µ~mnr^1i¦^�eops¹Á^¦il| ¥µnr~m^
g]hjilkmeonSp
kmn�pDg]^�_�~mef{zivh¶_�|sqJ_z~uef^�_�p�kmivkuefnrp © �<®J°²±�«�¯�±#��«u´S¸�Ço±�Å
¯<À�Õ²Ø]¼µ`�Ú *oÕU�rÛDØ�
BÕSÕrÕSÕrÀ��r�r�¡Õ © csqJ_U{�ejivh#ejtmtyg]_
kmn�{�_zho_z�]~mivku_,}Èef_�~m~u_�csir�¡ilkmeo_z~ � t[�S�lkuZ �]eo~ukuZ w i²xÙ¼CVÎnrp�kuqB_�hfhoef_�~UÀ¡�v�S�r��Ú ©

½Â�vÃv¿]�r_zirps¹Ë}�irg]h �Bnrh�	ztueon ©O� _Uiv£¦ty_�k�_z�rnShogskmeonSp�ivp w �²ir~uejilkmeonSp¡ivhBivq]q¡hoej{�ivkuefnrp¡t © 
Ëp 	 �D­ !]±
´ !Jª¬³ÌÅ�³��U­��
ª¬³V´l®¾­v®BÉÎ´ !BªQ³ÌÅ¦­lÇ�ÉS±<¯<³ÏÄr® C 
 ­vÅ¦¸�«<³VÉ�Ä�± J � � � � G À¶�rnShog]^�_��]Õz��nr¥ 5#±�Æ�ªQ·s«u± ��´lªË±<¯
³Ì® ��·s«m±b­v®BÉ
� !/!BÇ � IÙ­lª�� �fÀJq¡iv�S_zt[`¡Õ²� 
D`SÃr� © 0M_�£D£r_z~zÀ]��_�¢ ��nr~m£BÀ¡�r�r�¡Õ ©

½Â�l`r¿NV © � © 0M_�ho¥µnrg]~2ivp w � © ¹Á} © �Bnrh�	ztueon © 	 �s­ !]±<¯ ­l®BÉ/Ä�±m´vÅ�±�ª¬«<³V±<¯ © � w �livp¡{�_zt�efp 0M_ztueo�Sp>ivp w
�4nSp�ku~mnrh © cDns{�eo_�k�x ¥µnr~ 
Ëp w g¡tyku~mefirh�ivp w ��q]q]hfeo_ w VºilkuZ¡_�^¦ilkmef{zt ¼¬c 
 �;VÙÚ<À�}ÈZ]efhji w _zhoq]Z¡efi¡ÀÐ} ��À
�r�r�¡Õ © �'p¡irhoxstueftzÀ w eoÖB_z~u_zpSkmefirh¶{�irhf{�g]hogJt�À¡irp w nrqskmeo^�e��zilkmeonSp ©

½Â�r�l¿]�Sivp¦cDnS£rn � nl¢'tu£�e�ivp w �v_Uivps¹Ë}+ivg]h �BnSh�	Utyefn © ��®¡ª¬«u´zÉv·¡Æ�ª¬³V´l®¦ªË´?¯ �s­ !]±M´ !Jª¬³ÌÅ�³��U­lª¬³V´l®JÀS�Snrhfg]^�_MÕU��nr¥
	�!J«<³Ì®DÄS±�« 	O±�«<³V±<¯b³Ì® 
 ´vÅ"!B·sªÁ­vªQ³V´v®B­lÇ IÙ­vª��s±�Å¦­lª¬³VÆ<¯ © csq]~uefp]�S_�~u¹ *È_z~uhjiv�JÀ�!�_�~mhoefp¶À+Õz�S�S� © cDZ¡irqJ_
tu_�pJtyeokuef�DeÏk�x ivp¡irhoxstueft ©

UWV n:UYX



Unité de recherche INRIA Sophia Antipolis
2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)

Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)

Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)

Unité de recherche INRIA Rocquencourt : Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�


���������� ��� ���

ISSN 0249-6399


