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¸�Ê�ËO´,¾�Ì�. ÍoÄ^µ#¾�´,Ä�µ#¾f¶�».º ·�´y¹�·(¹)º ´ ´,¾f½2¾
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¶<¸�Ê�ËO´,¾
¶]Ä^µ2ºs¼�¿ º ¼�·�Á�¸�¾
¶�¶(¾�¼�·]ÆX¹.¶{´
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¶{À�¸%º ·�Ê�¸�¾
¶]Æ2¸�Á
À
Á
½2¾�Ã�Ãb¾�¼�·�Á�¼#».¼#À
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¶<Ãb¾
¶%µ2¸�¾
¶	 UC{¾�·

 OE�À�´y¹.¶�¶�¾�¼^·{·�».µ*) ».µ2¸�¶ An¾�·HA K ½2¾3´y¹fÃ�+�Ãb¾3Ã�¹)¼2º,Ê�¸�¾u´
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q �lr � I-I-I = C�! #Is È5oZÈft s p�u�Æ]Èft�Ãvtwu/x�ÇLu�q�oZp�u�Ãky�oZÃ . s9z t�Èf{K|¶Ç �e

�C} �l~ } ��������~ � ��� =

�Zs È s p�u��>Æ�Ç Ã�oÛp s p�u/��x�Ä�t�oZÃvtwu5oZÈft s p q]ÇLu z/��� ÃÅÇLu�� z/s � s u/x�ÇLu � Ãky Ç�����Ç z È���Ç)Æ]È6�)È z Ç·Ä s |D��o z x�Ç � Ãky�o1���
� z/s Ä/{�Ç z Ç)È�Ç)p>Æ�ÇZ��o z .>� o1{�o zS� /$/$/"1 � s Æ z<� Ã�È z Ç z Æ]p Ç)p�u5Ç�|Y�]ÃÅÇ�q]Ç z/��� ÃÅÇLu =
� p¦Ç � Ç)ÈA�,Ä s |D|¶Ç�p s Æ�u�Ãky�oA� s p�uX�{Æ
� z x�ÄLx�q]Ç�|D|¶Ç)p>ÈA� ��=n� o1{�o z Æ]Èft�Ãvtwu�ÇSÃky Ç��
��Ç z ÈY� s Æ z�z x�qÁÆKt z ÇYq]Ç�|SoZpKt ��z Ç�t�p>È�Ç z o¹Ä)Èftv��ÇYÃky Ç)p�u�Ç�|S�]ÃÅÇ q]ÇLu z/��� ÃÅÇLu
qCy�o9u/u s Ä�t�oZÈft s p = 3 oZp�u�p s È z Ç×o1�K� z/s Ä/{�Ç���Ã�o z x�qÁÆ�Ä)Èft s p·q]ÇXÃky Ç)p�u�Ç�|S�]ÃÅÇ\q]ÇLu z/��� ÃÅÇLu�qCy�o9u/u s Ä�t�oZÈft s p·ÇLu È z x`oZÃvtwu/x�Ç
oZÆ]È s |SoZÈftw�,Æ�Ç�|¶Ç)p>È =

3 Ç'�]Ã�Æ�u#��Ç)ÈjÄ s p,È z o1t z Ç�|¶Ç)p>È � Ã�oN|�x)Èf{ s q]Ç'� z/s � s u/x�Ç[��o z ��=�� o1{�o z �,p s Æ�u<� s ÆK� s p�u�� z/s � s u�Ç z � Ãky Ç��
��Ç z È
Ä�Ç z È5o1t�p�ÇLu'��x��Kt�È�ÇLu�q]Ç°Ä s p]p�o1twu,u5oZp�Ä�Ç��,Æ�Ç°ÃÅÇ�u - u È � |¶Ç°q]Ç ��=d� o1{�o z p�Ç���Ç)Æ]È�qKx)È�Ç�Ä)È�Ç z =

� p Ç � Ç)ÈA��uft.p s Æ�u_Ä s p�uftÅqKx z/s p�u�Ã�o z/��� ÃÅÇ � x)p�x z oZÃÅÇ \�[2f,Q b�]VQ��4f�d&�2`c^�Q"�2`cde]_^�\�f�^ �2f�\akN]S�4f�d&�2` ^ Ç)ÈI�,Æ�Ç
p s Æ�u°Ä s p�uftÅqKx z/s p�u��,Æ�ÇUÃky Ç��
��Ç z È�Æ]Èft�Ãvtwu5oZp>È°ÃÅÇgu - u È � |¶Ç×q]Ç ��=o� o1{�o z x)Èftw�,Æ�Ç)È È�Ç\Ä�Ç)È È�Ç z/��� ÃÅÇi����� = 3 oZp�u°Ä�Ç
Ä`o9uA��È s Æ]È�ÇLuBÃÅÇLu.uf��x�Ä�t�oZÃvtwu5oZÈft s p�u<q]ÇjÄ�Ç)È È�Ç z/��� ÃÅÇ�u�Ç z/s p,È.u ÆK�K� z tv|�x�ÇLuA� - Ä s |D� z twu<Ã�o z/��� ÃÅÇ'� ` ]hknkN]g�Kfjk_` ]��2` d*�$` \
  �2k_`�] �>ÆKtC��Ç)Æ]È't�p,È/x z ÇLu/u�Ç z Ãky Ç�����Ç z È =

�Zs È z Ç¡u - u È � |¶Ç��XuAy t�Ã�p�Ç¡� z/s � s u�Ç¢��o9u Ã�o z/��� ÃÅÇ � x)p�x z oZÃÅÇ � Ãky Ç�����Ç z ÈA�X��o£|SoZÃ ��z x	È s Æ]ÈYÇ)p � Ç)p�q z Ç z Ç)È
oZp�oZÃ - u�Ç z È s Æ]È�ÇLueÃÅÇLu'u/��x�Ä�t�oZÃvtwu5oZÈft s p�u�q]ÇÜÄ�Ç)Ã�ÃÅÇ��&Ä�t =

� ÈA�¡q�oZp�uXÃÅÇLucq]Ç)Æ��Uu - u È � |¶ÇLuA��Ä�Ç)Ã�ÆKtjq]Ç ��=4� o1{�o z Ç)ÈXÃÅÇ¶p�¤¹È z Ç��lt�ÃjÇLu È×o1twu/x¶q]Ç�� z/s � s u5Ç z � Ãky Ç�����Ç z ÈcÃ�o
� s u/uftv�Kt�Ãvt�È/x°q]Ç�uf��x�Ä�t�oZÃvtwu�Ç z Æ]p�Ç z/��� ÃÅÇY�>Æoy t�Ã�oZÆ z o T Æ � x�t�p,È/x z ÇLu/u5oZp>È�Ç s Æ¥�,Æ�Ç�ÃÅÇ�u - u�È � |¶Ç�Ã�ÆKt�oZÆ z oi� z/s � s u/x =

Â s |D|¶Ç ÃÅÇ	p s |Y� z ÇÕq]Ç z/��� ÃÅÇLu6u/t�È Æ�x�ÇLu¦oZÆ q]ÇLu/u Æ�u¦qCy Æ]p�u�Ç)ÆKt�Ã°q]Ç¥| s t�p�q z Ç·Ä s p,È z o¹q�tÅÄ)Èft s p¦� z x�qKx � pKt
oZÆ � |¶Ç)p>È�Ç×È z/� u z o1�KtÅq]Ç�|¶Ç)p>ÈcoA��Ç�Ä 7 ��Ç)È_Ä s |D|¶ÇXp s Æ�uZ� s Æ]Ã s p�uNx���t�È�Ç z qCy Ç)p � Ç)p�q z Ç z È z/s � q]Ç z/��� ÃÅÇLuA��p s Æ�u
q]Ç�� s p�u3qKx � pKt z Æ]p�Ç�p s ÆK��Ç)Ã�ÃÅÇZ{�Ç)Æ z twu Èftw�>Æ�ÇI��Ç z |¶Ç)È È5oZp>È3q]Ç � o1t z Ç�Ç)p6u s9z È�ÇI�,Æ�Ç�ÃÅÇIu�Ç)ÆKt�Ã�qCy§x)Ã�o � o � Ç°oZÆ � |¶Ç)p,È�Ç
oL��Ç�Ä 7 = �Is Æ�u<p s Æ�u � s Ä`oZÃvtwu s p�uáoZÃ s9z uXu Æ z Ã�o�uf��x�Ä�t�oZÃvtwu5oZÈft s pSq]ÇLu z/��� ÃÅÇLujo1�K��o z È�Ç)p�oZp>È � 9 1 º N C 9<»

1
Ó 1�9 º

1	Ø9o¨
1
4 Ç)Ècp s Æ�u�t�pKt�Èft�oZÃvtwu s p�ucÃÅÇSp s ÆK��Ç`oZÆ©u�Ç)ÆKt�ÃjqCy§x)Ã�o � o � Ç���� s Æ z ÃÅÇLu z/��� ÃÅÇLucÃÅÇLuY| s t�p�u?�&Ä s p>È z o¹q�tÅÄ)È s t z ÇLuA��oA��Ç�Ä

H 1 2 K 1 �]q]ÇN|SoZpKt ��z Ç � p�Ç z Ç)È�Ç)pKt z �>Æ�Ç�ÃÅÇLu 
 |¶Ç�t�Ã�ÃÅÇ)Æ z ÇLu � z/��� ÃÅÇLu�ÃÅÇLu�| s t�p�u?�&Ä s p>È z o¹q�tÅÄ)È s t z ÇLu =
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�Zs Æ�uO� z/s � s u s p�u�q�oZp�ueÄ�Ç)È È�Ç�u�Ç�Ä)Èft s p§qCy§x���oZÃ�Æ�Ç z Ã�o×Ä s |D�]ÃÅÇ��
t�È/x°q]Ç�p s È z ÇÜoZÃ �+s9z t�Èf{K|¶ÇÜÇ)p:Ä s |D��o z oZp,È�ÃÅÇ
Ä s9­ È3q]Ç�p s È z Ç�o1�K� z/s Ä,{�Ç � Ä�Ç)Ã�ÆKt�q]Ç�Ãky�oZÃ �+s9z t�Èf{K|¶ÇN® � } ~e¯ } ~ = �Is Æ�u3oZÃ�Ã s p�uXx)È Æ�q�tÅÇ z q]Ç)Æ���uft�È Æ�oZÈft s p�u / ÃÅÇ�Ä`o9u
ÃÅÇN�Kt z ÇÜÇ)È�ÃÅÇ°Ä`o9u � x)p�x z oZÃ =
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�
3 oZp�u�ÃÅÇ'�Kt z Ç�q]ÇLuáÄ`o9uA�,oZÆ�Ä)Æ]p�Ç���x��Kt�È�Ç�q]Ç�Ä s p]p�o1twu/u5oZp�Ä�Ç�poy ÇLu È�È z/s ÆK�+x�Ç'��o z p s È z Ç�oZÃ �+s9z t�Èf{K|¶Ç�Ç)ÈáÃÅÇ�Ä s9­ È

q]Ç°p s È z Çco1�K� z/s Ä/{�ÇcÇLu È�Ç)p�� 1 ¬ 1�
���� º N 4 =
3 s p�Ä¦q�oZp�u×ÃÅÇ6�Kt z ÇYq]ÇLu×Ä`o9uA�¡Ã�o Ä s |D�]ÃÅÇ���t�È/xYq]ÇYÃky�oZÃ �+s9z t�Èf{K|¶Ç§ÇLu�ÈStÅq]Ç)p,Èftw�>Æ�Ç � Ä�Ç)Ã�ÃÅÇ¦q]ÇYÃky�oZÃ �+s9z t�Èf{K|¶Ç

® � } ~�¯ } ~ # Ã s9z u/�,Æoy�oZÆ�Ä)Æ]p¥t�È�Ç�| poy ÇLu È[x)Ã�o � Æ�x ��z o¹Ä�Ç � Ã�og� z/s � z twx)È/xcqÁÆ¢u�ÆK�K� s9z È % =
� } ������� /

� t3oZÆ�Ä)Æ]p x)Ã�o � o � ÇYpoy ÇLu È×Ç � Ç�Ä)È Æ�x���o z Ãky�oZÃ �+s9z t�Èf{K|¶Ç§oZÃ s9z uA�n� s Æ z Æ]p oZÈ È z tv�]Æ]Èi�]Ã�o¹ÄLx¦Ç)p©Ä s p�Ä)Ã�Æ�uft s po�
È s Æ�ucÃÅÇLugt�È�Ç�|�u�Ç)È/uUq]Ç È5o1t�Ã�ÃÅÇ / � 7 8:9 ; u�Ç z/s p>È×Ç)p � Ç)p�q z xLu\Ä s |D|¶Ç�� z x�|Dtwu/u�Ç = �ls Æ z Æ]p�ÇYÄ s p�Ä)Ã�Æ�uft s p
q s p]p�x�Ç���ÃÅÇXp s |S� z Ç\q]Çg� z Ç�|Dtwu/u�ÇLuZ� s u,uftv�]ÃÅÇLu�ÇLu ÈZx � oZÃ ��� 1 
����¤�� N ) ¤

� » N =C� o¹Ä/{�oZp,ÈY�>Æ�ÇXÃÅÇLu ¬ oZÈ È z tv�]Æ]È/u
��Ç)ÆK��Ç)p,È[�)È z ÇÜÇ)p�Ä s p�Ä)Ã�Æ�u/t s po�]ÃÅÇ°p s |Y� z ÇXq]Ç z/��� ÃÅÇLu�ÇLu È'x � oZÃÅÇ ��¬�� � 1 
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) y s+* ÃÅÇ°Ä s9­ È�q]Ç°Ãky�o1�K� z/s Ä/{�ÇÜÇ)p,� 1 ¬ 1�
���� º N 4 =
-

. ������/ � i �S��02130>g i �
) oZp�u¦ÃÅÇ Ä`o9u � x)p�x z oZÃk�eq]ÇLu���x��Kt�È�ÇLu:q]Ç·Ä s p]p�o1twu/u5oZp�Ä�ÇLu u s p,È:È z/s ÆK�+x�ÇLu:Ç)ÈA�Ou5o¹Ä/{�oZp,È¢�>Æ�Ç p s È z ÇÕoZÃ �+s �

z t�Èf{K|¶Ç't�p�Ä)Ã�Æ]ÈjÆ]p�� z/s ÄLx�qKx'��Ç z |¶Ç)È È5oZp>È3q]Ç�p�Ç���o9uXuf��x�Ä�t�oZÃvtwu�Ç z ÃÅÇLu z/��� ÃÅÇLu�ÃÅÇLu<| s t�p�u�Ä s p>È z Ç�q�t�È�ÇLu#�>ÃÅÇ�Ä s9­ Èjq]Ç
p s È z Ç°o1�K� z/s Ä,{�ÇÜq]Ç��
tÅÇ)p>ÈOt�p � x z tÅÇ)Æ z54 Ä�Ç)Ã�ÆKt�q]Ç_Ãky�oZÃ �+s9z t�Èf{K|¶ÇY® � } ~�¯ } ~ =76 y§x)Ã�o � o � Ç z x`oZÃvtwu/xZ��o z Ãky�oZÃ �+s9z t�Èf{K|¶Ç
qCy Ç��ÁÈ z o¹Ä)Èft s p q]ÇLuS��x��Kt�È�ÇLuXq]ÇYÄ s p]p�o1twu/u5oZp�Ä�Ç���Ç z |¶Ç)È×q]Ç z x�qÁÆKt z ÇSÃÅÇ p s |Y� z Ç¦q]Ç z/��� ÃÅÇLu 4 Ç)p � Ç)p�q z Ç z Ç)È 4
oZp�oZÃ - u�Ç z =

� � �98 g�k;:<�"�$#�0 � i � i ����: i 1���� # i ��� 8 gZf�k>=¡�?�

) oZp�uUp s È z Ç:o1�K� z/s Ä,{�Ç���oZÆ�Ä)Æ]p�ÇYq]ÇLu z/��� ÃÅÇLuUÃÅÇLug| s t�p�u\Ä s p>È z Ç�q�t�È�ÇLu # ��x��Kt�È�ÇLu×q]Ç Ä s p]p�o1twu,u5oZp�Ä�Ç %Xpoy ÇLu È
uf��x�Ä�t�oZÃvtwu/x�Ç��`Ä�Ç<�,ÆKt z Ç�� z xLu�Ç)p,È�Çjq s p�Ä<Æ]p � o1t�pcÇ)pÜÈ�Ç z |¶Çáq]Ç�È�Ç�|D��u
q]Ç<Ä`oZÃÅÄ)Æ]Ã,Ç)È�qCy ÇLuf��o¹Ä�Ç.|�x�| s t z Ç�p�x�Ä�ÇLu,u5o1t z Ç
� s Æ z u È s Ä%@�Ç z ÃÅÇLu z/��� ÃÅÇLu�Ä`oZÃÅÄ)Æ]Ãwx�ÇLu =



���

�Zs Æ�ui� z/s � s u s p�u\qCy§x��¹oZÃ�Æ�Ç z ÃÅÇYp s |Y� z Ç�q]Ç z/��� ÃÅÇLu��>Æ�ÇYp s Æ�u×p�Ç�uf��x�Ä�t�oZÃvtwu s p�ui��o9u\Ç)ÈD�>ÆKt z Ç�� z xLu�Ç)p,È�Ç
q s p�ÄXÆ]p � o1t�p���o z[z o1�K� s9z È 4 Ãky�o1�K� z/s Ä,{�Çi® � } ~e¯ } ~ =C� t s p Ä s p�uftÅq ��z ÇS�,Æ�Ç��dx)È5oZp,È°q s p]p�xcÆ]p Ç)p�u�Ç�|Y�]ÃÅÇ×q]Ç
z/��� ÃÅÇLu 9 ¨

1 �ZÈ s Æ]È�ÇLuBÃÅÇLu.uf��x�Ä�t�oZÃvtwu5oZÈft s p�u<q]Ç3Ä�ÇLu z/��� ÃÅÇLu s p>È<Æ]p�u�ÆK�K� s9z ÈBp s p×p>Æ]Ã�Ç)ÈBÆ]p�ÇeÄ s p � oZp�Ä�Ç�u È z tÅÄ)È�Ç�|¶Ç)p,È
u ÆK��x z tÅÇ)Æ z Ç 4�� �54 ��oZÃ s9z u�Ãky�oZÃ �+s9z t�Èf{K|¶Çg® � } ~e¯ } ~ p�Ç z x`oZÃvtwu�Ç z o¶oZÆ�Ä)Æ]p¡x)Ã�o � o � Ç =

6 y�oZÃ �+s9z t�Èf{K|¶ÇXqCy Ç��{È z o¹Ä)Èft s p	q]ÇLuO��x��Kt�È�ÇLu�q]Ç�Ä s p]p�o1twu/uVoZp�Ä�Ç°p�Ç�uf��x�Ä�t�oZÃvtwu�Ç°oZÆ�Ä)Æ]p�ÇÜq]ÇLu z/��� ÃÅÇLu�� z/s � s u/x�ÇLu
4 Ãky Ç�����Ç z È =

�ns Æ z x���oZÃ�Æ�Ç z Ãky�o1�K� s9z È�q]Ç�Ãky§x)Ã�o � o � Çcq�oZp�u3p s È z ÇcoZÃ �+s9z t�Èf{K|¶Ç��]p s Æ�u�q]Ç�� s p�u�Ä s p�u/tÅqKx z Ç z ÃÅÇN� z Ç�|DtÅÇ z Ç)p��
u�Ç�|S�]ÃÅÇeq]ÇX��x��Kt�È�ÇLu<q]Ç3Ä s p]p�o1twu/u5oZp�Ä�Ç3È z/s ÆK�+x = Â Ç)È�Ç)p�u�Ç�|S�]ÃÅÇeq]Ç z/��� ÃÅÇLu�ÇLu ÈBp s È/x 9 ¨

1 q�oZp�uBp s È z Ç�oZÃ �+s9z t�Èf{K|¶Ç��
p s È s p�u !C¨

1
C -)+ ­�� 1�9o¨1 4 =�Zs È s p�u !C¨
1
1 ¨ 4 ÃÅÇ�p s |S� z Çcq]Ç���x��Kt�È�ÇLu�q]ÇÜÄ s p]p�o1twu,u5oZp�Ä�Çco - oZp,È�Ãky�oZÈ È z tv�]Æ]È a b Ç)p§Ä s p�Ä)Ã�Æ�uft s p =

6 ÇcÄ`oZÃÅÄ)Æ]Ã
qÁÆ§p s |Y� z ÇXq]Ç z/��� ÃÅÇLu�p s p¥u/��x�Ä�t�oZÃvtwu/x�ÇLu�qKx���Ç)p�q§q]Ç�È z/s twu'��o z o1| � È z ÇLu /
!Û¬ / ÃÅÇ�p s |Y� z ÇcqCy�oZÈ È z tv�]Æ]È/u_q]Ç�Ã�oi��o9u�Ç°q]Çcq s p]p�x�ÇLu
!
7 / ÃÅÇ�p s |S� z ÇcqCy�oZÈ È z tv�]Æ]È/u_Ç)p � z x�|Dtwu/u�ÇÜq]ÇLu���x��Kt�È�ÇLu�q]Ç°Ä s p]p�o1twu,u5oZp�Ä�Ç°È z/s ÆK�+x�ÇLu
! !C¨

1
1 ¨ 4 / ÃÅÇ°p s |Y� z ÇXq]ÇN��x��Kt�È�ÇLu�È z/s ÆK�+x�ÇLu�o - oZp,È�Æ]p�oZÈ È z tv�]Æ]È_q s p]p�xÜÇ)p�Ä s p�Ä)Ã�Æ�uft s p =

0 � i � i ����:��,� � i � g
�,� f��,g �	f�k 0,g i k�f 8 1 :<�"�$# i ��� 8 g¹f�k>=�� �
6 Ç:Ä`o9u¶ÃÅÇ��]Ã�Æ�u�uftv|D�]ÃÅÇ:Ç)È\ÃÅÇ��]Ã�Æ�u � oL� s9z o1�]ÃÅÇ # Ä�y ÇLu�È?� 4 �&q�t z Ç |So��
tv|DtwuVoZp>È¶Ãky§x)Ã�o � o � Ç %¶ÇLu È\Ä�Ç)Ã�ÆKt s+* q]ÇLu

��x��Kt�È�ÇLu�q]ÇÜÄ s p]p�o1twu/u5oZp�Ä�ÇYu s p>È�È z/s ÆK�+x�ÇLu�q � ueÃ�oi� z Ç�|Dt ��z ÇYt�È/x z oZÈft s p�q]Ç°Ãky�oZÃ �+s9z t�Èf{K|¶Ç # � s Æ z 7DC / % =� �K��Ç)Ã s p�u / ¸ +	�,+
�{/ 1 ¬
� 7 2 / � ! ¨
1
4 ÃÅÇYp s |Y� z Ç�q]Ç z/��� ÃÅÇLu×p s p u/��x�Ä�t�oZÃvtwu/x�ÇLu\oZÆ©pKtv��Ç`oZÆ 7 2 / �.x)È5oZp,È

q s p]p�x�ÇLu !C¨
1 ��x��Kt�È�ÇLu�q]ÇÜÄ s p]p�o1twu/u5oZp�Ä�Ç =

^Üg 8 � gZf�0>k 0 ��� [2kVQ�
hf�] b�]VQ�Y][,Y�`a\,]VQ Y�kV[nY-[ZQ`[N]VQ�� bNl ]NmnY�]_kh\��H]h\��N[2^�� b f �2^
\�Qnf�k=f�^ �$\ \ak_`"R_f�\�acb�� / tÙ¨�t ¬��
^)]��N[2^
\a`�]_^�^<]_^
\�
hf:l f�^	Q0]_f�b �$\ \ak_`WR_f-\�]_^ Y�k [hd@`�Q5Q0]�� b�]%^)[2dSR_kV]UT4] k����2b�]VQ=^)[2^§Q,Y][ �h` �2b `�Q`[N]VQ ] Q_\e[����2b!�

/ ¸ +	�{+	�{/ 1 ¬
�#"{� ! ¨ N 1 ¨ 4 4 C ! ¨ N 1 ¨ 4 �%$ 1 ¬ Ø " 4 Ø ! ¨ N 1 ¨ 4 Ø /" &
6 oD� z Ç)ÆK��ÇÜq]ÇÜÄ�Ç)È È�Ç�� z/s � z twx)È/xÜÇLu�È�Ã�oiu ÆKtv��oZp>È�Ç /

� } ������� /
� o¹Ä/{�oZp,Èi�,Æ�Ç ÃÅÇLu !C¨ N 1 ¨ 4 ��x��Kt�È�ÇLu s p,ÈXÈ s Æ]È�ÇLuUÃ�o¢|���|¶Ç Ä s p�Ä)Ã�Æ�uft s po� acb ��u�Ç)Æ]ÃÅÇSÃ�o¥uf��x�Ä�t�oZÃvtwu5oZÈft s p q]ÇLu
� z x�|Dtwu/u�ÇLu p s Æ�u�t�p,È/x z ÇLu/u�Ç = Â ÇLu�� z x�|Dtwu/u5ÇLu¶p�Ç�Ä s p,ÈftÅÇ)p]p�Ç)p>È¢�,Æoy Æ]p u�Ç)Æ]Ã_oZÈ È z tv�]Æ]ÈYÄ,{ s twuftI��o z |Dt�ÃÅÇLu
¬ Ø / oZÈ È z tv�]Æ]È/u\q]Ç Ã�o¢��o9u�Ç¦q�t � x z Ç)p>È/u\q]Ç acb = )Ns p�Ä��l� s Æ z Æ]p�Ç�� z x�|Dtwu,u�Ç q s p]p�x�Ç��¡p s Æ�ui� s ÆK� s p�u
s �]È�Ç)pKt z ¬ Ø " uf��x�Ä�t�oZÃvtwuVoZÈft s p�uN��o z u/tv|D�]ÃÅÇ×o T s Æ]È�qCy Æ]pÕoZÈ È z tv�]Æ]ÈÜq�oZp�u�Ã�o�� z x�|Dtwu/u�Ç = � t�p�uftk��ÃÅÇLu !C¨ N 1 ¨ 4
��x��Kt�È�ÇLujÇ)p � Ç)p�q z Ç)p>È ! ¨ N 1 ¨ 4 � 1 ¬ Ø " 4 p s ÆK��Ç)Ã�ÃÅÇLu z/��� ÃÅÇLu s �]È�Ç)p,Æ�ÇLu 4 ��o z Èft z q]ÇLu<uf��x�Ä�t�oZÃvtwu5oZÈft s p�u�q]ÇeÃÅÇ)Æ z u
� z x�|Dtwu/u�ÇLu =
) Ç)Æ��¥� z x�|Dtwu/u�ÇLu�q�t � x z Ç)p>È�ÇLu # z x�qÁÆKt�È�ÇLu 4 Æ]p�u5Ç)Æ]ÃBoZÈ È z tv�]Æ]È %�� a N Ç)È a(' ��Ç)p � Ç)p�q z Ç)p>ÈÜÄ,{�o¹Ä)Æ]p�Ç ¬ Ø "
p s ÆK��Ç)Ã�ÃÅÇLuD� z x�|Dtwu/u�ÇLu\Ä s9zfz ÇLu/� s p�q�oZp,È 4 ÃÅÇ)Æ z uDuf��x�Ä�t�oZÃvtwuVoZÈft s p�u = � o z |Dt�ÃÅÇLui� z x�|Dtwu,u�ÇLu×Ç)p � Ç)p�q z x�ÇLuA�.t�Ã
Ç��
twu�È�ÇXÆ]p�Ç�� z x�|Dtwu/u�Ç\Ä s |D|cÆ]p�Ç��>ÆKt�ÇLu È a N*) a(' s �]È�Ç)p,Æ�Ç 4 ��o z Èft z q]Ç×Ã�o�uf��x�Ä�t�oZÃvtwu5oZÈft s pÛq]Ç a N Ç)È
a(' ) a N s �]È�Ç)p>Æ�Ç 4 ��o z Èft z q]Ç°Ã�oiuf��x�Ä�t�oZÃvtwu5oZÈft s p�q]Ç a(' =
�Is Æ�u�q]Ç�� s p�uZ� z Ç)p�q z Ç×Ä�ÇLu z Ç�Ä s ÆK� z Ç�|¶Ç)p,È/uÜÇ)p Ä s p�u/tÅqKx z oZÈft s p£� s Æ z Ä`oZÃÅÄ)Æ]ÃÅÇ z ÃÅÇcp s |S� z ÇUq]Çiuf��x�Ä�t�oZÃvt:�
u5oZÈft s p�u s �]È�Ç)p,Æ�ÇLu 4 ��o z Èft z q]Ç !C¨ N 1 ¨ 4 � z x�|Dtwu/u5ÇLu =
6 Ç§p s |S� z Ç·Ç��]o¹Ä)ÈYq]Ç z Ç�Ä s ÆK� z Ç�|¶Ç)p>È/u¦ÇLu È�x � oZÃ 4 ) '�,+ -½Î b Ï C � + - Î b Ï/. Î²� + - Î b Ï » N Ï' = Â Ç)È È�Ç¥�¹oZÃÅÇ)Æ z Ä s9zfz ÇLu?�
� s p�q¦oZÆ��¶p s |Y� z ÇLueq]ÇI� z x�|Dtwu/u�ÇLueo - oZp>ÈeÇ��]o¹Ä)È�Ç�|¶Ç)p,Èeq]Ç)Æ��YoZÈ È z tv�]Æ]È/uA�ÁÇ)p � Ç)p�q z x�ÇLu 4 ��o z Èft z q]Ç ! ¨ N 1 ¨ 4
� z x�|Dtwu/u�ÇLu # z x�qÁÆKt�È�ÇLu 4 Æ]p:Æ]pKtw�,Æ�ÇcoZÈ È z tv�]Æ]È % =
6 Ç°p s |S� z ÇÜq]Ç z/��� ÃÅÇLuep s p¥u/��x�Ä�t�oZÃvtwu/x�ÇLu#�Kx)È5oZp>È�q s p]p�x ! ¨ N 1 ¨ 4 z/��� ÃÅÇLu�Ä s p�Ä)Ã�Æ�oZp,ÈIu Æ z Ãky�oZÈ È z tv�]Æ]È acb �]ÇLu È
q s p�Ä��KtÅÇ)p¥x � oZÃ 4 ! ¨ N 1 ¨ 4 �10 1 ¬ Ø " 4 Ø

� + - Î b Ï » N' 2 =



���

-
6 Ç � o1t�p�q]ÇÜp s È z ÇUo1�K� z/s Ä,{�Ç���o zIz o1�K� s9z È 4 Ãky�oZÃ �+s9z t�Èf{K|¶Çg® � } ~e¯ } ~ ��q�oZp�u�Ä�ÇÜÄ`o9uA��u#y Ç��
� z tv|¶ÇXq s p�Äcq]Ç

Ã�og|SoZpKt ��z ÇYu�ÆKtv�¹oZp,È�Ç

�{+ 2"! 1���� ®�­ + 2 ­ /��c/ ¬ 2 ® / ª ¥�� ¬ ­ 2 (Z­ 2�� 7 C / � acb 4 C / ¸ +
�,+
�{/ 1 ¬
�#"{� !C¨ N 1 ¨ 4 4
) '
� » N

s+* ) '
� » N ÇLu ÈjÃÅÇ�p s |S� z Ç°q]Ç z/��� ÃÅÇLu�o - oZp>È�q]Ç)Æ��¦oZÈ È z tv�]Æ]È/u�Ç)p�� z x�|Dtwu/u�Ç s �]È�Ç)p,Æ�ÇLu 4 ��o z Èft z q]ÇLu ¬ Ø /Nz/��� ÃÅÇLu

o - oZp,È�Æ]p	oZÈ È z tv�]Æ]È�Ç)p¢� z x�|Dtwu/u�Ç =� � z/� u'uftv|D�]Ãvt � Ä`oZÈft s p�q]ÇLu�Ä`oZÃÅÄ)Æ]ÃwuA�ÁÃÅÇ � o1t�p§q]Ç�p s È z Çco1�K� z/s Ä/{�Ç���o z�z o1�K� s9z È 4 Ãky�oZÃ �+s9z t�Èf{K|¶ÇS® � } ~e¯ } ~ �
� s Æ z ÃÅÇLu z/��� ÃÅÇLu�q]Ç°Ã�o � s9z |¶Ç a\¤
	 a b � 2 mC ¨ ��ÇLu È[x � oZÃ 4

�{+ 2"! 1���� ®�­ + 2 ­ /��c/ ¬ 2 ® / ª ¥�� ¬ ­ 2 (Z­ 2�� 7 C / � acb 4 C !C¨ N 1 ¨ 4 1 "V¬ Ø !C¨ N 1 ¨ 4 Ø�� 41 ¬ Ø / 4 1 ¬ Ø " 4

 � i � i ��� �98 A�g 7�� "

) oZp�uYÃÅÇ	Ä`o9u6�]Ã�Æ�u � x)p�x z oZÃ s+* Ã�oU� z x�|Dtwu/u�Ç·q]ÇLu���x��Kt�È�ÇLu¦Ä s p,ÈftÅÇ)p>È¢�]Ã�Æ�u¦qCy Æ]p oZÈ È z tv�]Æ]ÈA�eÄ�y ÇLu È?� 4 �&q�t z Ç
Ã s9z u/�,Æ�ÇÜÃÅÇY� z Ç�|DtÅÇ z x)Ã�o � o � ÇSt�p>È�Ç z �
tÅÇ)p>ÈN� s Æ z Æ]p�ÇS�¹oZÃÅÇ)Æ z q]Ç 7 u ÆK��x z tÅÇ)Æ z Ç s Æ x � oZÃÅÇ 4 " ��ÃÅÇXÄ`oZÃÅÄ)Æ]Ã¡Ç���o¹Ä)È
qÁÆ§p s |S� z ÇÜq]Ç z/��� ÃÅÇLu�p s p¢u/��x�Ä�t�oZÃvtwu/x�ÇLu�ÇLu È��]Ã�Æ�u�q�t � Ä�t�ÃÅÇ # � s t z tv|D� s u/u/tv�]ÃÅÇ % =

Â ÇS� z/s �]Ã � |¶Ç×ÇLu È_q ­ oZÆ	p s |S� z Ç\q]Ç z Ç�Ä s ÆK� z Ç�|¶Ç)p>ÈÜÇ)p,È z ÇXÃÅÇLuNuf��x�Ä�t�oZÃvtwu5oZÈft s p�u�q]ÇLu z/��� ÃÅÇLuZu�ÆK�K� z tv|�x�ÇLu
Ã s9z uSq]Ç§Ã�o 7 ¤��� 8 � t�È/x z oZÈft s pxq]Ç:Ãky�oZÃ �+s9z t�Èf{K|¶Ç��,ÆKt�poy ÇLu È��]Ã�Æ�uYoZÆ�u/uft'uftv|D�]ÃÅÇ 4 Ä`oZÃÅÄ)Æ]ÃÅÇ z �,Æ�Ç � s Æ z ÃÅÇ§Ä`o9u
� z x�ÄLx�q]Ç)p>È =

6 o��nt � Æ z Ç '!'!' =�� � z xLu�Ç)p,È�Ç�Ãky§x)Ã�o � o � Ç_q]ÇLuOuf��x�Ä�t�oZÃvtwu5oZÈft s p�ueq]ÇLu z/��� ÃÅÇLu O ��� 	 ) � � � 	 ) � � � 	 ) ;>=
�������

�! #"$����!%& '����� #"$����(%&"$����(�)"*����(�)%+�,� �(�! '���

�("$��� �! '���

� ~�� ��'%'!' =�� ! � ��x�Ä�t�oZÃvtwu5oZÈft s p q]ÇLu z/��� ÃÅÇLu O ��� 	 ) � � � 	 ) � � � 	 ) ; x)È5oZp,È¶q s p]p�xLu×ÃÅÇLu\oZÈ È z tv�]Æ]È/u
� � � � ) �.-�� � Ç)È[� =

�Zs Æ�u.� s ÆK� s p�u.� s t z �,Æ�Ç3Ã�o z/��� ÃÅÇ �/� � 	 ) ÇLu È<Æ]p�Ç[uf��x�Ä�t�oZÃvtwuVoZÈft s pSq]ÇLu z/��� ÃÅÇLu ��� 	 ) Ç)È � � 	 )
oZÃ s9z un�>Æ�Ç<Ã�o z/��� ÃÅÇ � - � 	 ) poy ÇLu È�Ç)p � Ç)p�q z x�Ç �,Æ�Ç<��o z � � 	 ) = 6 ÇáÄ`oZÃÅÄ)Æ]ÃÁÇ��]o¹Ä)È¡q]Ç�Ä�ÇLu z Ç�Ä s ÆK� z Ç�|¶Ç)p>È/u#�
u5oZp�u�Ç)p � Ç)p�q z Ç z ÃÅÇLu z/��� ÃÅÇLu'uf��x�Ä�t�oZÃvtwu/x�ÇLuA��ÇLu ÈeÆ]p � z/s �]Ã � |¶Çcq�t � Ä�t�ÃÅÇ =

�Zs Æ�u�� z/s � s u s p�uÜq s p�Ä¶qCy ÇLu Èftv|¶Ç z ÃÅÇ×p s |Y� z Ç q]Ç z/��� ÃÅÇLu�x)Ã�o � Æ�x�ÇLu�� s Æ z ÃÅÇ×pKtv��Ç`oZÆ 7 2 / Ã s9z u/�,Æ�Ç×ÃÅÇLu!C¨
1 ��x��Kt�È�ÇLu3È z/s ÆK�+x�ÇLu�oZÆ¦pKtv��Ç`oZÆ 7 u s p>ÈeÃÅÇLuO� z Ç�|Dt ��z ÇLu���x��Kt�È�ÇLu3È z/s ÆK�+x�ÇLu���o z Ãky�oZÃ �+s9z t�Èf{K|¶Ç = Â Ç)È È�ÇZ��oZÃÅÇ)Æ z

��Ç)Æ]È'�)È z Ç�� s9z p�x�Ç���o z/0 2"!
* 1 ¬
� 7 2 / � ! ¨
1
4 Ç)È 0 ª`«>¬ 1 ¬
� 7 2 / � ! ¨

1
4 # � s t z Ã�og� z/s � z twx)È/x � % =� t�p�uftk�du5Ç)Æ]ÃÅÇLu�ÃÅÇLuI� s9z p�ÇLuIt�p � x z tÅÇ)Æ z ÇXÇ)ÈNu ÆK��x z tÅÇ)Æ z Ç�� 0 2"!
* 1 ¬
� 732 / � ! ¨

1
4 Ç)È 0 ª�«�¬ 1 ¬�� 732 / � ! ¨

1
4 �du s p,È

Ä`oZÃÅÄ)Æ]Ã�o1�]ÃÅÇLu =
6 ÇLui� s9z p�ÇLuit�p � x z tÅÇ)Æ z ÇLu\Ç)Èiu�ÆK��x z tÅÇ)Æ z ÇLu\Ä s9zfz ÇLuf� s p�q]Ç)p>ÈSoZÆ�� uft�È Æ�oZÈft s p�u\Ç��ÁÈ z ��|¶ÇLui� s ÆK��oZp>ÈD�)È z Ç s ���

u�Ç z �+x�ÇLucÃ s9z uXq]ÇSÃky§x)Ã�o � o � ÇSq]Ç !C¨
1 z/��� ÃÅÇLuUq]Ç¶È5o1t�Ã�ÃÅÇ 7 =�6 y ÇLu Èftv|SoZÈft s p qÁÆÛp s |Y� z ÇYq]Ç�u/��x�Ä�t�oZÃvtwu5oZÈft s p�ucp s p

Ç)p � Ç)p�q z x�ÇLu¶ÇLu È×Ãvtwx�Ç§oZÆ p s |Y� z Ç�q]Ç z Ç�Ä s ÆK� z Ç�|¶Ç)p>È/u�� s u,uftv�]ÃÅÇLu\Ç)p>È z Ç¦ÃÅÇLuDuf��x�Ä�t�oZÃvtwu5oZÈft s p�u¶q]ÇLu ! ¨
1
z/��� ÃÅÇLu

x)Ã�o � Æ�x�ÇLu = � t�p�uftk��q�oZp�u°ÃÅÇi|¶Ç�t�Ã�ÃÅÇ)Æ z q]ÇLucÄ`o9uA��ÃÅÇLu�uf��x�Ä�t�oZÃvtwu5oZÈft s p�uÜq]ÇLu !C¨
1 z/��� ÃÅÇLu°p�ÇDu�Ç z Ç�Ä s ÆK� z Ç)p,È T o1|So1twu



���

# qCy s+* Ãky Ç���� z ÇLu/uft s p q]ÇeÃ�oN� s9z p�Ç'u ÆK��x z tÅÇ)Æ z Ç %BÇ)Èáq�oZp�u�ÃÅÇ'�Kt z Ç�q]ÇLuáÄ`o9uA��ÃÅÇ z Ç�Ä s ÆK� z Ç�|¶Ç)p,È�q]ÇLu�uf��x�Ä�t�oZÃvtwuVoZÈft s p�u
ÇLu È�|So���tv|SoZÃ # qCy s+* Ãky Ç���� z ÇLu/uft s p�q]ÇÜÃ�og� s9z p�Ç�t�p � x z tÅÇ)Æ z Ç % =
^Üg 8 � gZf�0>k 0�/ � l [hb � � � �4]Ek�[ �2b `�Q`[=Y �$ke^�[$\akN] �2b ��[2k_`a\e�4de] ]VQ_\c[�� �2b �$f ^�[$d¶RhkV]:Tj] k ���$b ]VQ ^�[2^ Q,Y][ �h` �2b `�Q`[N]VQ
Y �2k_d `:b ] Q !C¨

1
Y][,Y�`a\,]VQUT4]��N[2^
^ �2`�Q5Q �$^�� ] [>Rh\,]h^�f�] Q b [$k5QcT4] b �07 �� 8 �@` \&[hk �$\a` [2^��

� `�[2^:Q_f0Y�Y�[ZQ ]�
hf:l �2f �hf�^·[_b � ��� �j] ^*l �¶[h\&[ k [ �2b `�Q�[ b [$k5Q°T4]VQ�`a\&[_k �$\a` [2^]Q Y)k [ �V[ T4]_^
\,] Q#� �2b [2kVQ�b�]o^�[$d¶RhkV]°Tj]
k����2b�]VQ\[_b � �2f�[N]VQ@^�[$\&[������
	���	��

�������������������W]VQh\�\,]_b 
hf�] �
0 2"!
* 1 ¬
� 7 2 / � ! ¨ 1 4 t 0 2"!
* � Í � Ê ¤ # � 1 ¬
� 732 / � ! ¨ 1 4 t / ¸ +	�,+
�{/ 1 ¬
� 7 2 / � ! ¨ 1 4 t 0 ª�«�¬ 1 ¬
� 7 2 / � ! ¨ 1 4
6 ÇLuS� z/s � z twx)È/xLu"!:Ç)È$#�qKx � pKtwu,u�Ç)p>È z ÇLuf��Ç�Ä)Èftv��Ç�|¶Ç)p>ÈUÃ�o � s9z p�Ç�u ÆK��x z tÅÇ)Æ z ÇSÇ)ÈcÃ�o � s9z p�Ç�t�p � x z tÅÇ)Æ z Ç =36 o

� s9z p�Ç 0 2"!
* � Í � Ê ¤ # � 1 ¬
� 732 / � !C¨
1
4 z Ç�� z xLu�Ç)p>È�ÇXÆ]p�Ç�� s9z p�Ç�t�p � x z tÅÇ)Æ z Ç��]Ã�Æ�u'� z x�Ä�twu5ÇY�,Æ�Ç 0 2"!
* 1 ¬
� 7 2 / � !C¨

1
4

Ç)È'u s p�Ç���� z ÇLu/uft s p§ÇLu�È�q s p]p�x�Çcq�oZp�ueÃ�oi� z/s � z twx)È/x&% =
^Üg 8 � gZf�0>k 0 .(' b�]Vm2`�Q_\,]=f�^)]×RV[2k_^)]cQnf Y][_k_` ]hfjkN]&�2f ^�[2dSR_kN]UT4]=k � �2b ] Q��N[2^�\,]_^ �2^
\ 7 2 / �$\ \ak_`WRhf�\�Q ]h^eY)k [*)
d `�QVQ ]W]h^ �4]_^�T$k [VQ��=Y �2k_\a` k¶T4] ! ¨

1
1 ¨ 4 k ���$b ]VQ��N[$^
\,]_^ �2^�\ 7 �$\ \akn`"R_f-\�QW]h^ Y�k�[_d `�QVQ ]e] \��,+��2^
\ZbNl ��\ \akn`"R_f-\Bacb

]_^ �N[2^�� b f,Qn` [2^���� ] \ \,]%i �2b ]hfjk���
hf�] ^�[2f,Q%^�[2d de]_kV[2^]Q.-0/21��3
����4�5�6�7�4����8
�9:�;���g]VQh\3[ ���2b�]��<�
0 ª�«�¬ 1 ¬�� 7 2 / � ! ¨ 1 1 ¨ 4 4 C ! ¨

1 � 1 ¬ Ø / Ø 7 4
� } ������� /

6 o qKx�| s p�u È z oZÈft s p q]ÇcÃky Ç���twu È�Ç)p�Ä�ÇUq]ÇcÃ�o�� s9z p�ÇSu ÆK��x z tÅÇ)Æ z Ç×ÇLu È � s p�qKx�Çgu Æ z Ãky s ��u5Ç z �¹oZÈft s p£u ÆKtv��oZp>È�Ç /
q�oZp�u<ÃÅÇ |¶Ç�t�Ã�ÃÅÇ)Æ z q]ÇLu<Ä`o9uA�ZÃÅÇLu ! ¨

1
1 ¨ 4 z/��� ÃÅÇLu<u�ÆK�K� z tv|�x�ÇLu<u Æ z ÃÅÇ3pKtv��Ç`oZÆ 7 qÁÆ\È z Ç�t�Ã�Ãvtwu�u s p>È<È s Æ]È�ÇLu�q]Ç)Æ��

4 q]Ç)Æ��¢u/x���o z x�ÇLu���o z u È z tÅÄ)È�Ç�|¶Ç)p,È[�]Ã�Æ�u�qCy Æ]p oZÈ È z tv�]Æ]È # � s t z �nt � Æ z Ç '!'%' = !Su Æ z Ã�o9�,Æ�Ç)Ã�ÃÅÇ°p s Æ�u�poy�oA� s p�u
� o1t�È ��� Æ z Ç z �,Æ�Ç°ÃÅÇLu'� z x�|Dtwu,u�ÇLu�q]ÇLu z/��� ÃÅÇLu�Ä s p�Ä)Ã�Æ�oZp,È_È s Æ]È�ÇLuIu Æ z Ãky�oZÈ È z tv�]Æ]È acb % =>= o1�K��Ç)Ã s p�u[�,Æ�Ç°ÃÅÇLu
7 oZÈ È z tv�]Æ]È/u�q]ÇLu�� z x�|Dtwu/u5ÇLu�q]Ç°Ä�ÇLu z/��� ÃÅÇLuIu s p>È�Ä,{ s twuftwu'��o z |Dtwu ¬ Ø / oZÈ È z tv�]Æ]È/u�q�t � x z Ç)p,È/u�q]Ç acb =

ABG ACG ADG AEG AFG AGH

AG BH

ABH BCH BDH BEH BFH BGH

ACE BCE CDE CEF CEG CEH

CE

ADF BDF CDF DEF DFG DFH

DF

� ~�� � '!'!' = ! ! � Æ�Ä)Æ]p z Ç�Ä s ÆK� z Ç�|¶Ç)p>È<Ç)p>È z ÇáÃÅÇLuo� z x�|Dtwu/u�ÇLu�q]ÇLu�uf��x�Ä�t�oZÃvtwu5oZÈft s p�u¡q]ÇLu z/��� ÃÅÇLu O �@? 	 acb�� �"A 	
acb�� ) � 	 acb��.- � 	 acb ;>=

� t�p�u/t{Ä,{�o9�>Æ�Ç z/��� ÃÅÇ�u ÆK�K� z tv|�x�Ç3Ç)p � Ç)p�q z Ç 1 ¬ Ø / Ø 7 4 z/��� ÃÅÇLu<Ä s p>È�Ç)p�oZp,È 7 2 / oZÈ È z tv�]Æ]È/u<Ç)pg� z x�|Dtwu,u�Ç =
Â ÇLu z/��� ÃÅÇLu.u s p>È s �]È�Ç)p,Æ�ÇLu.��o z o T s Æ]È<qCy Æ]p¶oZÈ È z tv�]Æ]È�q�oZp�uBÃ�oI� z x�|Dtwu/u�Ç3q]Ç�Ã�o z/��� ÃÅÇeÄ s Æ z oZp,È�Ç��¹Ãky�oZÈ È z tv�]Æ]È
o T s Æ]È/x6x)È5oZp>È\Ä,{ s twuftX��o z |Dt3ÃÅÇLu×oZÈ È z tv�]Æ]È/u\q�twuf� s pKtv�]ÃÅÇLuXp s p©� z xLu�Ç)p,È/uUq�oZp�uUÃ�o¥� z x�|Dtwu/u�ÇYq]Ç¶Ã�o z/��� ÃÅÇ
Ä s Æ z oZp>È�Ç =d� t�ÃÅÇ�p s |S� z Ç�qCy�oZÈ È z tv�]Æ]È3q]Ç�Ã�oY� z x�|Dtwu/u�Ç_ÇLu È x � oZÃ 4 7 Ç)ÈjÃÅÇ�p s |Y� z Ç�È s È5oZÃ�qCy�oZÈ È z tv�]Æ]È�x � oZÃ
4 ¬ �.oZÃ s9z u°Ä/{�o9�,Æ�Ç z/��� ÃÅÇ\q�twuf� s u�Ç×q]Ç ¬ Ø / Ø 7 oZÈ È z tv�]Æ]È/ucp s p Æ]Èft�Ãvtwu,xLu�� s Æ z Ä s p�u�È z ÆKt z Ç\q]ÇLu z/��� ÃÅÇLu
Ä s p>È�Ç)p�oZp,È 7 2 / oZÈ È z tv�]Æ]È/u�Ç)p¢� z x�|Dtwu/u�Ç =
) y s+* Ãky Ç��
twu�È�Ç)p�Ä�ÇÜq]Ç�Ã�oi� s9z p�Ç�u ÆK��x z tÅÇ)Æ z Ç / ! ¨ 1 1 ¨ 4 � 1 ¬ Ø / Ø 7 4 =

-



���

^Üg 8 � gZf�0>k 0 � ' b-]Vm2`�Q_\,]gf�^)]eRV[2k_^)]S` ^��`[_kn`�]_f�kV] �2f ^�[$d¶RhkV]3T4]Sk����2b�]VQ��N[2^
\,]h^ �2^
\ 7 2 / �$\ \ak_`WRhf�\�QZ]h^&Y)k [_d `�Q5Q0]
]_^ �j]_^�T2k�[N]VQ � Y �2kh\a`ck§T4] !C¨

1
1 ¨ 4 k����2b�]VQ �N[$^
\,]_^ �2^�\�7 �$\ \ak_`WRhf�\�Q ]_^ Y�k [hd@`�Q5Q0] ]h\(�,+��2^
\ bNl �$\ \akn`"R_f-\eacb ]_^�N[2^ �hb f,Qn` [2^��

� ]h\ \,] i �$b ]_f�k�� 
hf�]=^�[2f,Qo^)[2d dW]hkH[2^�Q�-�� ���.
����������������� 
�9:�;���g]VQ_\e[����2b�]�� �
0 2"!
* 1 ¬�� 7 2 / � ! ¨ 1 1 ¨ 4 4 C ) 1 º N

� 
��	� Î � + Ñ Î b Ï�
 1 Ï
[
�

) 1� 
��	� Î²� + Ñ Î b Ï�
 1 Ï C ! ¨
1
1 ¨ 4

� } ������� /
�ls Æ z � z/s ÆK��Ç z Ãky Ç��
twu È�Ç)p�Ä�Ç°q]Ç�Ã�oS� s9z p�ÇNt�p � x z tÅÇ)Æ z Ç°Ç)ÈO� s Æ z Ä`oZÃÅÄ)Æ]ÃÅÇ z u5oS�¹oZÃÅÇ)Æ z ���]Ã�o � s p�uf�"p s Æ�u�q�oZp�ueÃÅÇ
�Kt z Çeq]ÇLu<Ä`o9u / È s Æ]È�ÇLu<ÃÅÇLu z/��� ÃÅÇLu<u ÆK�K� z tv|�x�ÇLu�u s p>È�q]Ç)Æ�� 4 q]Ç)Æ��iu/x���o z x�ÇLu<��o z Ç��]o¹Ä)È�Ç�|¶Ç)p,È�Æ]pSoZÈ È z tv�]Æ]È
# � s t z �nt � Æ z Ç '!'!' = # s+* u�Ç)Æ]ÃÅÇLueÃÅÇLu�� z x�|Dtwu,u�ÇLu�q]ÇLu z/��� ÃÅÇLu�o - oZp>È�Ã�oi|���|¶ÇÜÄ s p�Ä)Ã�Æ�uft s p¡u s p>È't�p�q�tw�,Æ�x�ÇLu % =

ABC  ABD  ABE  ACD  ACE  ADE 

AB  AC  AD  AE  BC  BD  BE

BCD  BCE  BDE

� ~�� ��'!'!' = # ! = Ç�Ä s ÆK� z Ç�|¶Ç)p,È[|So���tv|SoZÃ
q�oZp�u�ÃÅÇLu z/��� ÃÅÇLu'uf��x�Ä�t�oZÃvtwu/x�ÇLu =� t�p�u/tk�]ÃÅÇ°p s |Y� z ÇXq]Ç z/��� ÃÅÇLu_Ä s p>È�Ç)p�oZp>È 7 2 / oZÈ È z tv�]Æ]È/u_Ç)p¢� z x�|Dtwu/u5Ç s �]È�Ç)p>Æ�ÇLu 4 ��o z Èft z q]ÇLu ! ¨
1
1 ¨ 4

z/��� ÃÅÇLu[u ÆK�K� z tv|�x�ÇLu�ÇLu È�|Dt�pKtv|SoZÃ =
�ls Æ z qKx)È�Ç z |Dt�p�Ç z Ã�o6� s9z p�Çgt�p � x z tÅÇ)Æ z Ç��.Ä s |D|¶Ç)p�Ä s p�u���o z Ä`oZÃÅÄ)Æ]ÃÅÇ z ÃÅÇUp s |Y� z ÇD|Dt�pKtv|SoZÃjqCy�oZÈ È z tv�]Æ]È/u
p�x�Ä�ÇLu/u5o1t z ÇLuI� s Æ zZs �]È�Ç)pKt z !C¨

1 z/��� ÃÅÇLu_Ä s p>È�Ç)p�oZp,È 7 oZÈ È z tv�]Æ]È/u�Ç)p¢� z x�|Dtwu,u�Ç = Â Ç)È È�ÇY�¹oZÃÅÇ)Æ z ���>Æ�Çcp s Æ�u
p s |D|¶Ç z/s p�u ¬ 8 ¤ � 1�!C¨ 1 1 ¨ 4 � 7 4 ��p�Ç���Ç)Æ]È'�)È z ÇÜqKx)È�Ç z |Dt�p�x�ÇXq]Ç�|SoZpKt ��z ÇÜÇ���o¹Ä)È�Ç =�� p�Ç � Ç)ÈA�]Ä�Ç)È È�Ç���oZÃÅÇ)Æ z
ÇLu È.È�Ç)Ã�ÃÅÇ<�,Æ�Ç ) 1� 
��	� Î²�,+ Ñ Î b Ï�
 1 Ï C ! ¨

1
1 ¨ 4 Ç)Èot�Ã�poy ÇLu�Èo��o9uo� s u/uftv�]ÃÅÇ<qCy s �]È�Ç)pKt z Ã�oO��oZÃÅÇ)Æ z q]Ç ¬ 8 ¤ � 1�! ¨

1
1 ¨ 4 � 7 4

oZÆ]È z Ç�|¶Ç)p>ÈZ�>Æ�Ç���o z o1�K� z/s �
tv|SoZÈft s p =
� t�p s Æ�u�u ÆK�K� s u s p�uSÄ�Ç)È È�Ç¢��oZÃÅÇ)Æ z Ä s p]p,Æ�Ç��áp s Æ�u�� s ÆK� s p�u¦oZÃ s9z uSqKx)È�Ç z |Dt�p�Ç z ÃÅÇ§p s |S� z Ç	q]Ç z/��� ÃÅÇLu
o - oZp,È 7 2 / oZÈ È z tv�]Æ]È/u3Ç)p�� z x�|Dtwu/u5Ç s �]È�Ç)p,Æ�ÇLu 4 ��o z Èft z q]ÇLu !C¨

1
1 ¨ 4 z/��� ÃÅÇLuOx)È Æ�q�twx�ÇLu = Â Ç)È È�ÇI�¹oZÃÅÇ)Æ z ÇLu È

uftv|D�]ÃÅÇ�|¶Ç)p>È�x � oZÃÅÇ 4 ) 1 º N
� 
���� Î²� + Ñ Î b Ï�
 1 Ï ��Ä�y ÇLu È?� 4 �&q�t z Ç×ÃÅÇcp s |S� z Ç\q]Ç z/��� ÃÅÇLu�Ä s p,È�Ç)p�oZp>È 7 2 / oZÈ È z tv�]Æ]È/u

Ç)p¢� z x�|Dtwu/u�Ç��ÁÃÅÇLu�oZÈ È z tv�]Æ]È/uIx)È5oZp,È�Ä/{ s twuft���o z |Dt.Æ]p�Ç)p�u�Ç�|S�]ÃÅÇcq]Ç ¬ 8 ¤ � 1�!C¨ 1 1 ¨ 4 � 7 4 oZÈ È z tv�]Æ]È/u =
-
6 o�� s9z p�ÇSt�p � x z tÅÇ)Æ z Çg�>Æ�ÇXp s Æ�u°oL� s p�u s �]È�Ç)p>Æ�Ç\Ç)ÈN�>ÆKtn��Ç z |¶Ç)È_qCy�o1�K� z x�Ä�tÅÇ z ÃÅÇ � o1t�p z x`oZÃvtwu,xY��o z p s È z Ç

oZÃ �+s9z t�Èf{K|¶Ç6��o zYz o1�K� s9z È 4 Ãky�oZÃ �+s9z t�Èf{K|¶Ç�® � } ~e¯ } ~ u s Æ�u?�&ÇLu Èftv|¶ÇSÈ z/� uSu s ÆK��Ç)p,ÈXÃÅÇSp s |Y� z Ç z x�Ç)Ãjq]Ç z/��� ÃÅÇLu
x)Ã�o � Æ�x�ÇLu'��o z p s È z Çco1�K� z/s Ä,{�Ç =

�Zs Æ�uO� s ÆK� s p�u�Ä`oZÃÅÄ)Æ]ÃÅÇ z Æ]p�ÇN� s9z p�ÇNt�p � x z tÅÇ)Æ z ÇN��Ç`oZÆ�Ä s ÆK�¥�]Ã�Æ�uO� z x�Ä�twu�Ç��>Æ�Ç 0 2"!
* 1 ¬
� 7 2 / � !C¨ 1 1 ¨ 4 4 Ç)p
Æ]Èft�Ãvtwu5oZp,ÈeÃÅÇ ��z o1�K{�Ç°q]ÇLu !C¨

1
1 ¨ 4 z/��� ÃÅÇLu�u�ÆK�K� z tv|�x�ÇLu = ) oZp�u�Ä�Ç ��z o1�K{�Ç��]q]Ç)Æ�� z/��� ÃÅÇLu�u s p>È z Ç)Ãvtwx�ÇLuO��o z Æ]p§o z Ä

uft.Ç)È'u�Ç)Æ]ÃÅÇ�|¶Ç)p,ÈIuft�ÃÅÇLu�q]Ç)Æ�� z/��� ÃÅÇLu�q�t � ��z Ç)p,È�Ç���o¹Ä)È�Ç�|¶Ç)p>È�qCy Æ]p oZÈ È z tv�]Æ]È =
6 o �lt � Æ z Ç '!'!' = %�� z xLu�Ç)p,È�ÇÜÆ]p:È�Ç)Ã ��z o1�K{�Ç =
X p uftv|D�]ÃÅÇ¥��o z Ä s Æ z u¦q]Ç�Ä�Ç ��z o1�K{�Ç¢��Ç z |¶Ç)ÈYqCy s �]È�Ç)pKt z Æ]p�Ç¥� s9z p�Ç¢t�p � x z tÅÇ)Æ z Ç	È z/� u�� z x�Ä�twu�Ç¡� s Æ z ÃÅÇ

p s |Y� z ÇXq]Ç z/��� ÃÅÇLu�o - oZp>È 7 2 / oZÈ È z tv�]Æ]È/u�Ç)p � z x�|Dtwu/u�ÇÜÇ)È�� s ÆK��oZp>È[�)È z Ç s �]È�Ç)p,Æ�u 4 ��o z Èft z q]Ç°Ä�Ç ��z o1�K{�Ç =

^Üg 8 � gZf�0>k 0�� �:[$^]Qn`WT>[_kV[2^]Q f�^ ]_^]Q0]_dSR_b ]�T4] !C¨
1
1 ¨ 4 Y�k�[_d `�QVQ ]VQeT4]g\6�2` bcb�] 7 ]h\)f�^ ]_^]Q0]_dSR_b ]�T4]�¬ �$\ \ak_`WR_f-\�Q �



���

AN

NV

1

BO

GO

1

OP

1

1

FQ

QR

1

GK

1

SW

� ~�� � '!'!' = % !�� z o1�K{�Ç\q]Ç�� z/��� ÃÅÇLu # q]ÇUÃ�o � s9z |¶Ç a ¤ 	�� %�q s p>È°ÃÅÇLuN� z x�|Dtwu/u5ÇLu°Ä s p>ÈftÅÇ)p]p�Ç)p>È " oZÈ È z tv�]Æ]È/u =
# u�Ç)Æ]ÃÅÇLueÃÅÇLu'� z x�|Dtwu/u�ÇLu #�a\¤ %Ou s p,È'� z xLu�Ç)p,È/x�ÇLu % =

� [$` \ 0 N � ����� � 0 � + Ñ Î b Ï b�]VQ ! ¨
1
1 ¨ 4 Y�k�[_d `�QVQ ]VQ_T$f �2k �nYd�-] ]h\�� �,+ Ñ Î b ÏN f�^)]:Y�]_k_d f�\6��\a`a[2^�Tj]VQ&^��gf]TZQ �N[2k_kN]VQ )

Y-[2^�T��2^
\ � bNl [2k½T$kV]cT4]VQo^��gfÁT¹Q&kV]h^��N[2^
\ak�[VQ b [2k5Q°T�l fj^ Y �2k � [2fjkVQXT2f �2k �nYd�-]@]_^ Y�kV[ � [2^�T4]hfjk � [$f ]_^ b �2k��4]_f�k � �� [2k5QXTj]�� ]&Y �2k �N[2f�kVQ#�M[
� ��� �	
hf�]@^��gf]TE^<l ]VQ_\�i0`�Q_` \&[�
 f:l fj^<] ]h\gfj^)]cQ0]_f�b ] � [2`�Q#� ` b�Qnf
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1 � z x�|Dtwu/u5ÇLu���Ç)ÆK��Ç)p>È6�)È z Ç z Ç�� z xLu�Ç)p,È/x�ÇLu���o z Æ]pxÇ)p�u�Ç�|S�]ÃÅÇ�q]Ç ��z o1�K{�ÇLuYÄ s p]p�Ç��]ÇLu s+* q]Ç)Æ��
� z x�|Dtwu/u�ÇLu'u s p>È z Ç)Ãvtwx�ÇLu���o z Æ]p�o z Ä�uft�Ç)Ã�ÃÅÇLu�q�t � ��z Ç)p>È�Ç���o¹Ä)È�Ç�|¶Ç)p>È_qCy Æ]p	oZÈ È z tv�]Æ]È # � s t z �nt � Æ z Ç '%'!' = %�% =
� È5oZp>È�q s p]p�x�Æ]p�ÇZ� z x�|Dtwu/u5Ç � q]Ç�È5o1t�Ã�ÃÅÇ 7 �{ÃÅÇ z Ç�|D�]Ã�o¹Ä�Ç�|¶Ç)p,È�q]Ç�Ä/{�o¹Ä)Æ]p§q]ÇLu 7 oZÈ È z tv�]Æ]È/u�q]Ç � ��o z
Æ]p\q]ÇLu 1 ¬ Ø / Ø 7 4 oZÈ È z tv�]Æ]È/uBp s pi� z xLu�Ç)p,È/u<q�oZp�u¡Ã�o[� z x�|Dtwu,u�ÇjÇ)p � Ç)p�q z Ç3Æ]p�Ç � z x�|Dtwu/u5Çjq]Ç |���|¶Ç�È5o1t�Ã�ÃÅÇ
Ç)Èápoy�o - oZp>ÈO�>Æoy Æ]p¦oZÈ È z tv�]Æ]È�q]Ç�q�t � x z Ç)p�Ä�Ç_oL��Ç�Ä � = � s Æ]È�ÇLu3Ä�ÇLu<� z x�|Dtwu/u�ÇLu z Ç�� z xLu�Ç)p,È�Ç)p>Èeq]ÇLu<� s twuft�p�u�q]Ç
� q�oZp�u�ÃÅÇ ��z o1�K{�Ç�x)È Æ�q�twx =�6 Ç°p s |Y� z ÇXq]ÇN� s twuft�p�u�q]Ç � ÇLu È�q s p�ÄcoZÆ¢�]Ã�Æ�u[x � oZÃ 4 7 � 1 ¬ Ø / Ø 7 4 =6 s9z u/�,Æ�ÇSÃÅÇ ��z o1�K{�Ç¦ÇLu È×Ä s p]p�Ç��ÁÇ��nt�ÃjÇ���twu È�Ç Æ]p Ä,{�Ç�|Dt�p ��Ç z |¶Ç)È È5oZp,È\q]Ç��
twuft�È�Ç z È s Æ]ÈUÃÅÇLuXp���Æ�qKu\qÁÆ
��z o1�K{�Ç���Æ]p�ÇUÇ)È�Æ]p�Çiu�Ç)Æ]ÃÅÇ � s twu#��Ç)È�u Æ z Ä�Ç×Ä/{�Ç�|Dt�po��q]Ç)Æ���p���Æ�qKu°Ä s p�u/x�Ä)Æ]Èft � u�p�ÇUq�t � ��z Ç)p,È��>Æ�ÇUqCy Æ]p
oZÈ È z tv�]Æ]È = Â s p�uftÅqKx z/s p�ucÆ]pÕÈ�Ç)ÃáÄ/{�Ç�|Dt�p / � N � � ' � =�=�= � � � � + Ñ � ��� ��Ã�o6� z x�|Dtwu/u�Ç � N Ç)p � Ç)p�q z Ç ) N

� » 1 C
¬ Ø 7 � z x�|Dtwu,u�ÇLu�q]Ç�È5o1t�Ã�ÃÅÇ 7 2 / ��o z o T s Æ]È�qCy Æ]p oZÈ È z tv�]Æ]È�Ä/{ s twuft���o z |Dt�ÃÅÇLu 1 ¬ Ø 7 Ø / 4 oZÈ È z tv�]Æ]È/u
p s p¢� z xLu�Ç)p,È/u�q�oZp�u � N =
6 oi� z x�|Dtwu/u5Ç � ' o - oZp,È�Æ]p	oZÈ È z tv�]Æ]È�Ä s |D|cÆ]p oA��Ç�Ä � N �]Ç)p � Ç)p�q z ÇXÇ)Ã�ÃÅÇÜoZÆ�u/uft 1 ¬ Ø / Ø 7 4 � z x�|Dtwu,u�ÇLuq]ÇYÈ5o1t�Ã�ÃÅÇ 7 2 / q s p>È\Æ]p�Ç6� z x�|Dtwu/u�Ç # Ä�Ç)Ã�ÃÅÇ:Ä s p,È�Ç)p�oZp>È¶Ãky�oZÈ È z tv�]Æ]È���o z È5o � x§oA��Ç�Ä � N %Uo qKx T 4 x)È5oZp,È
Ç)p � Ç)p�q z x�Ç =�6 ÇÜp s |Y� z ÇUq]ÇÜp s ÆK��Ç)Ã�ÃÅÇLuI� z x�|Dtwu/u�ÇLu�q]ÇÜÈ5o1t�Ã�ÃÅÇ 732 / Ç)p � Ç)p�q z x�ÇLuI��o z � ' ÇLu È�q s p�ÄSx � oZÃ
4 1 ¬ Ø 7 Ø " 4 =
6 oS� z x�|Dtwu/u�Ç � ¤ Ç)p � Ç)p�q z Ç 1 ¬ Ø 7 Ø 254 p s ÆK��Ç)Ã�ÃÅÇLuO� z x�|Dtwu/u5ÇLu�q]Ç�È5o1t�Ã�ÃÅÇ 7 2 / Ç)Èjp s p¦Ç)p � Ç)p�q z x�ÇLuO��o z
ÃÅÇLu 2 Ø / � z Ç�|Dt ��z ÇLu'� z x�|Dtwu/u�ÇLu z Ç)p�Ä s p>È z x�ÇLuZu Æ z ÃÅÇ°Ä/{�Ç�|Dt�p =
� pÕÇ � Ç)ÈA��uftBÃky s pÕÄ s p�uftÅq ��z Ç×Æ]p�Çg� z x�|Dtwu/u�Ç×q]ÇUÈ5o1t�Ã�ÃÅÇ 7 o1�K��o z È�Ç)p�oZp,ÈXoZÆ ��z o1�K{�Ç\Ç)ÈÜo - oZp>È 2 � s twuft�p�uA�
Ä�Ç)È È�Ç[� z x�|Dtwu,u�Ç�Ç)p � Ç)p�q z Ç z o 1 ¬ Ø / Ø 7 4 � z x�|Dtwu/u�ÇLu3q s p,È 2 u�Ç z/s p,ÈeoZÆ�u,uft�Ç)p � Ç)p�q z x�ÇLuO��o z Ä�ÇLu � s twuft�p�u =� t�p�u/tk� u/t_ÃÅÇLu�� z x�|Dtwu,u�ÇLu u s p>È s9z q s p]p�x�ÇLu¥u�Ç)Ã s p Ãky s9z q z ÇÕq�oZp�u¦ÃÅÇL�>Æ�Ç)ÃÜÇ)Ã�ÃÅÇLu u s p>È z Ç)p�Ä s p>È z x�ÇLu	q�oZp�u
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ÃÅÇ ��z o1�K{�Ç¦Ã s9z u¶qCy Æ]p ��o z Ä s Æ z uSÇ)p � z/s � s p�q]Ç)Æ z # s Æ Ç)p©Ã�o zf� Ç)Æ z %\oZÃ s9z u×Ã�o ¨ �� 8 � � z x�|Dtwu/u5Ç:Ç)p � Ç)p�q z Ç
¬ Ø / Ø 7 Ø � ( 2 ª 2"! ª�
 ¤ # ¤ Ì � 1 � b 4 p s ÆK��Ç)Ã�ÃÅÇLu<� z x�|Dtwu,u�ÇLu =�� Ç)Æ]ÃwuáÃÅÇLu.� s twuft�p�uáq]Ç�Ã�oN� z x�|Dtwu/u�Ç � b qKx T 4 �
twuft�È/xLu
Ã s9z u�qÁÆ¢��o z Ä s Æ z u s p>È�Ç)p � Ç)p�q z xXÄ/{�o¹Ä)Æ]p�Æ]p�ÇN� z x�|Dtwu,u�Ç��,ÆKt.ÇLu È�oZÆ�u/uft.Ç)p � Ç)p�q z x�ÇY��o z � b =
�Is È s p�u � � + ÑN Ã�oI��Ç z |XÆ]È5oZÈft s pSq]ÇLu4� z x�|Dtwu/u�ÇLuáq]ÇjÃky Ç)p�u5Ç�|Y�]ÃÅÇ�q]ÇLu ��z o1�K{�ÇLu�Ä s9zfz ÇLu/� s p�q�oZp,ÈjoZÆi��o z Ä s Æ z u
Ç � Ç�Ä)È Æ�x = � ��Ç�ÄeÄ�Ç)È È�Ç3p s È5oZÈft s po� � �,+ ÑN 13254 Ä s9zfz ÇLuf� s p�q 4 Ã�o 2 �� 8 � � z x�|Dtwu/u5Ç z Ç)p�Ä s p>È z x�Ç�Ã s9z uáqÁÆD��o z Ä s Æ z u =
6 Ç�p s |Y� z Ç_q]Ç[� z x�|Dtwu/u5ÇLujÇ)p � Ç)p�q z xI��o z u/��x�Ä�t�oZÃvtwu5oZÈft s p¦q]ÇLu !C¨

1 � z x�|Dtwu/u�ÇLu�q]Ç�È5o1t�Ã�ÃÅÇ 7 ÇLu Èjq s p�ÄIx � oZÃ
4 0 ª`«>¬ 1 ¬
� 7 2 / � !C¨
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¤�� � � + Ñ-ÉÎ N Ï � ( 2 ª 2"! ª�
 ¤ # ¤ Ì � 1 � ¤ 4 =
-
Â Ç)È È�Ç�� s9z p�Ç��l�KtÅÇ)p �>Æ�Ç È z/� uY� z x�Ä�twu5Ç��
p�x�Ä�ÇLu/u/t�È�ÇSÃ�o�Ä s p�u È z Æ�Ä)Èft s p©Ç)ÈXÃÅÇ���o z Ä s Æ z u\qÁÆ ��z o1�K{�Ç¦q]ÇLu !C¨

1
� z x�|Dtwu/u�ÇLu =

Â ÇLuD� z Ç�|DtÅÇ z uSÈ z oL��oZÆ�� Ä s p�Ä�Ç z p�oZp,È Ãky ÇLu�Èftv|SoZÈft s pJq]Ç¦Ã�o·Ä s |D�]ÃÅÇ��
t�È/x�q]Ç:p s È z Ç§oZÃ �+s9z t�Èf{K|¶Ç§p s Æ�u s p,È
��Ç z |Dtwu�q]Ç�qKx)È�Ç z |Dt�p�Ç z Ä�Ç)È È�Ç�� s9z p�ÇX�,ÆKt�u#y�oL� ��z Ç�Ç��
��x z tv|¶Ç)p>È5oZÃÅÇ�|¶Ç)p,È�È z/� u�� z x�Ä�twu5Ç = Â Ç���Ç)p�q�oZp>ÈA�ZÃ�oep�x�Ä�ÇLu,uft�È/x
q]Ç�Ä s p�u È z ÆKt z Ç_ÃÅÇ ��z o1�K{�Ç_q]ÇLu � z x�|Dtwu/u5ÇLuX|Dt�pKtv|Dtwu5Ç�Ãky t�p>È/x z �)È�Ç)È�Ãky Æ]Èft�Ãvtwu5oZÈft s p§q]Ç�Ä�Ç)È È�ÇI� s9z p�ÇIt�p � x z tÅÇ)Æ z Ç = ) Ç
p s ÆK��Ç`oZÆ�� È z oA�¹oZÆ��6u s p>È3q s p�Ä�p�x�Ä�ÇLu,u5o1t z ÇLu � s Æ z o1�K� z/s � s p�q�t z Ãky§x)È Æ�q]Ç�q]Ç�Ã�ocÄ s |D�]ÃÅÇ���t�È/x = 6 ocÄ s p]p�o1twu,u5oZp�Ä�Ç
s Æ\Ãky Ç)p�Ä`o¹q z Ç�|¶Ç)p>ÈX� z x�Ä�twu<qÁÆ\p s |Y� z Ç�q]Ç z/��� ÃÅÇLu<x)Ã�o � Æ�x�ÇLu<� s Æ zfz o1t�È.��Ç z |¶Ç)È È z ÇeÆ]p�Ç t�p>È�Ç z o¹Ä)Èft s p��]Ã�Æ�u.u s ÆK�]ÃÅÇ
oL��Ç�Ä§Ãky Æ]Èft�Ãvtwu5oZÈ�Ç)Æ z Ç)p©Ã�ÆKt�t�p�q�tw�,Æ�oZp>È��,Æ�Ç¦Ã�o z Ç�Ä/{�Ç z Ä,{�Ç�q]Ç:Ä�Ç z È5o1t�p�ÇLu���x��Kt�È�ÇLu¶q]Ç:Ä s p]p�o1twu/uVoZp�Ä�Ç ��Ç)ÆK��Ç)p,È
uAy�oA�+x z Ç z �]Ã�Æ�u z o1�KtÅq]Ç��,Æ�Ç°qCy�oZÆ]È z ÇLu =

� ����� F > � G)FNJML >�� �	�
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);��

�ns Æ z ��oZÃvtÅq]Ç z p s È z Ç�oZÃ �+s9z t�Èf{K|¶Ç���p s Æ�uáoA� s p�u�x)È Æ�q�twx�q]Ç)Æ��×È - ��ÇLu�q]Çeq s p]p�x�ÇLu�q�t � x z Ç)p>È�ÇLu / q]ÇLuáq s p]p�x�ÇLu

 o¹Ä`o¹qKx�|Dtw�,Æ�ÇLu � Ç)È�q]ÇLu�q s p]p�x�ÇLu�oZp�Ä z x�ÇLu�q�oZp�u�Ã�og��tÅÇ z x�Ç)Ã�ÃÅÇ =

) oZp�uXÃ�o¥u ÆKt�È�Ç q]ÇSÄ�Ç)È È�Ç Èf{ � u�Ç���p s Æ�uXÄ s p�uftÅqKx z/s p�ui�,Æ�Ç q]ÇLu : 8 1<1�02�>� i 1���g
0 �,� # q�oZp�ucÃ�o¥��tÅÇ z x�Ç)Ã�ÃÅÇ %
u s p,Èáq]ÇLuáq s p]p�x�ÇLuXtwu/u Æ�ÇLu�q]Ç�q s p]p�x�ÇLu z x�Ç)Ã�ÃÅÇLujÇ)È��>ÆKtdt�p>È/x z ÇLu/u�Ç)p,ÈjÆ]p s Æ��]Ã�Æ�uftÅÇ)Æ z uáÇ�����Ç z È/u = � o zXs �K� s uft�Èft s po�
:<�>� : 8 13130 �,� 1 8 1 i 1���g
0 �,� u s p>Èeq]ÇLueq s p]p�x�ÇLuA��u s t�È3È s È5oZÃÅÇ�|¶Ç)p>È_o z Èft � Ä�tÅÇ)Ã�ÃÅÇLuA��u s t�È3poy t�p>È/x z ÇLu/u5oZp,È'��o9u�ÃÅÇLu
Ç�����Ç z È/u =

6 ÇLuSq s p]p�x�ÇLuSo¹Ä`o¹qKx�|Dtw�>Æ�ÇLu�� z xLu�Ç)p>È�Ç)p,È¶Ãky�oL��oZp>È5o � Ç¥|So T Ç)Æ z qCy�oA� s t z x)È/x:qKx T 4 È z/� u�x)È Æ�q�twx�ÇLu¶Ç)È\p s Æ�u
� s ÆK� s p�ucq s p�ÄSq�twu/� s u�Ç z qCy t�p � s9z |SoZÈft s p�uUÃÅÇLucÄ s p�Ä�Ç z p�oZp,È = Â ÇLucq s p]p�x�ÇLugu s p>Ècq�twu/� s pKtv�]ÃÅÇLuA��t�ÃáÇLu ÈXo1twu,xSq]Ç
z Ç�� z/s qÁÆKt z Ç�ÃÅÇLujÇ��
��x z tv|¶Ç)p>È5oZÈft s p�u��,Æ�Ç�p s Æ�u3oL� s p�u z x`oZÃvtwu/x�ÇLu =26 Ç�qKxLu5oA�¹oZp,È5o � ÇNx���tÅq]Ç)p,È�q]Ç�Ä�ÇLujq s p]p�x�ÇLu�ÇLu È
q]Ç�p�ÇZ��o9u'�)È z Ç°oZp�Ä z x�ÇLu�q�oZp�u3Ã�og�
tÅÇ z x�Ç)Ã�ÃÅÇ°Ç)È�t�Ã�ÇLu�È3q s p�Ä°q�t � Ä�t�ÃÅÇcq]Ç�È z/s ÆK��Ç z q]ÇLueÇ��
��Ç z È/u�uAy - t�p,È/x z ÇLu/u5oZp,È
� z o1tv|¶Ç)p>È = Â ÇLujq s p]p�x�ÇLujp�Ç�p s Æ�u s p>È ��Ç z |Dtwu#�>q�oZp�u�Æ]p�� z Ç�|DtÅÇ z È�Ç�|D��u#�!�,Æ�Ç�q]Ç�È�ÇLu�È�Ç z Ç)Èjq]Ç[�¹oZÃvtÅq]Ç z p s È z Ç
o1�K� z/s Ä/{�ÇcqCy Æ]p¥� s t�p,È�q]ÇN�,Æ�Ç � s p�Ä)Èft s p]p�Ç)Ã =

�ns Æ zYs �]È�Ç)pKt z Æ]p�Çi��oZÃvtÅq�oZÈft s p£�]Ã�Æ�u�uft � pKt � Ä`oZÈftv��Ç¶q]Ç×p s u z xLu�Æ]Ã�È5oZÈ/uA��p s Æ�uÜq]Ç�� s p�ucoA� s t z�z Ç�Ä s Æ z u 4 Æ]p
Ç�����Ç z È��,ÆKt�oZp�oZÃ - u�Ç z oÕÃÅÇLu Ä s p]p�o1twu/u5oZp�Ä�ÇLu s �]È�Ç)p>Æ�ÇLu6��o z p s È z Ç¥u - u È � |¶Ç = ' Ã�ÇLu�ÈSq�t � Ä�t�ÃÅÇ�q]Ç:È z/s ÆK��Ç z Æ]p
Ç�����Ç z ÈáÄ`o1��o1�]ÃÅÇ_q]Ç'�KtÅÇ)p6x��¹oZÃ�Æ�Ç z Ãky t�p>È/x z �)È3q]ÇLuáÄ s p]p�o1twu/uVoZp�Ä�ÇLu s �]È�Ç)p,Æ�ÇLu 4 ��o z Èft z q]Ç�q s p]p�x�ÇLuáp s p¦oZp�Ä z x�ÇLu =
�Zs Æ�uÜoL� s p�uÜq s p�Ä���Ç)p Ä s Ã�Ã�o1� s9z oZÈft s pÛoL��Ç�Ä×Æ]p Ç�����Ç z ÈA��x)È Æ�q�twx\q]ÇLu°q s p]p�x�ÇLuÜoZp�Ä z x�ÇLuA��twu/u�Æ�ÇLu_q]Ç×È�Ç��ÁÈ�ÇLu°Ç)È
�,ÆKtX� z xLu�Ç)p,È�Ç)p>È×ÃÅÇ È z/� uXp�Ç)È\oL��oZp>È5o � Ç¦qCy t�p,È/x z ÇLu/u�Ç z p s È z Ç¦Ç��
��Ç z È = Â ÇLuUq s p]p�x�ÇLuA�<o1t�p�uft �>Æ�Ç ÃÅÇLu z xLu�Æ]Ã�È5oZÈ/u
s �]È�Ç)p>Æ�u#�du s p,È�� z xLu�Ç)p>È/x�ÇLu_q�oZp�ueÃÅÇÜÄ,{�o1�Kt�È z Ç�� =

�Zs Æ�uSp�Ç¡� z xLu�Ç)p,È�Ç z/s p�uYq s p�Ä q�oZp�u¦Ä�Ç�Ä,{�o1�Kt�È z Ç��,Æ�Ç	ÃÅÇLu z xLu Æ]Ã�È5oZÈ/u s �]È�Ç)p>Æ�u�� s Æ z ÃÅÇLuYq s p]p�x�ÇLuYp s p
oZp�Ä z x�ÇLu =

«��,O ��� ����������� �"!$#��&%'���(%'#��'� �)���� �¹oZp,ÈÜqCy Æ]Èft�Ãvtwu�Ç z p s È z Çi|�x)Èf{ s q]Ç�u Æ z q]ÇLuN��o9u�ÇLu°q]Ç\q s p]p�x�ÇLu z x�Ç)Ã�ÃÅÇLuA��p s Æ�uXoL� s p�uÜÄ,{ s twuft�q]Ç×Ã�oYÈ�ÇLu È�Ç z
u Æ z {,ÆKt�È<��o9u�ÇLu�q]Ç�q s p]p�x�ÇLuáq]ÇeÃky X Â '+*-, Ã�o
@�ÇÜÇ)È � Ç z/.��1020 �43 = �Zs Æ�u�Ä s p�uftÅqKx z/s p�u��,Æ�ÇeÄ�ÇLu.��o9u�ÇLuáq]Çeq s p]p�x�ÇLu
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q �nr ��'!'!' =�� ! � Æ�Ç)Ãw�>Æ�ÇLu[��o9u�ÇLu�q]Ç°q s p]p�x�ÇLuIx)È Æ�q�twx�ÇLu =

u s p,È 
 o z Èft � Ä�tÅÇ)Ã�ÃÅÇLu � Ä`o z �KtÅÇ)p��>Æ�ÇcÈ z/� u�Æ]Èft�Ãvtwu/x�ÇLuI� s Æ z x���oZÃ�Æ�Ç z q]Çcp s |Y� z Ç)Æ��¡u - u È � |¶ÇLu�qCy Ç��{È z o¹Ä)Èft s pÕq]Ç
Ä s p]p�o1twu/u5oZp�Ä�ÇLu#��Ç)Ã�ÃÅÇLu_poy Ç)p u s p>ÈZ��o9u[| s t�p�u z Ç)Ã�oZÈftv��Ç�|¶Ç)p,È�x)Ã s t � p�x�ÇLu_q]ÇLu_Ä�Ç)p>È z ÇLu°qCy t�p,È/x z �)È/u°q]ÇÜÃ�o��]Ã�ÆK��o z È
q]ÇLu�Ç�����Ç z È/u =

6 ÇLuX��o9u�ÇLu�q]Ç�Ãky"! Â ' u s p,È�t�pKt�Èft�oZÃÅÇ�|¶Ç)p>È�� z x��{Æ�ÇLuX� s Æ z x��¹oZÃ�Æ�Ç z q]ÇLuXu - u È � |¶ÇLu�qCy�o1�K� z Ç)p>Èftwu,u5o � ÇNu ÆK��Ç z �
t:�
u/xLu = �Zs È z Çco1�K� z/s Ä/{�Ç�x)È5oZp,È�p s p¢u ÆK��Ç z ��twu/x�Ç��Áp s Æ�u�o9u/uftv|Dt�Ã s p�ueÃÅÇLu�Ä)Ã�o9u,u�ÇLueÄ s p>È�Ç)p,Æ�ÇLu�q�oZp�u�Ä�ÇLu'��o9u�ÇLu 4 q]Ç
uftv|D�]ÃÅÇLuÜoZÈ È z tv�]Æ]È/u = � t�p�uftk��ÃÅÇLu°Ä s p�Ä)Ã�Æ�uft s p�u°q]ÇLu z/��� ÃÅÇLuÜqCy�o9u,u s Ä�t�oZÈft s p s �]È�Ç)p,Æ�ÇLuÜp�Çiu s p>ÈN��o9u�Ãvtv|Dt�È/x�ÇLucoZÆ��
Ä)Ã�o9u/u�ÇLu�qKx � pKtÅÇLu�q�oZp�ueÃÅÇLu�q s p]p�x�ÇLu =

) oZp�u�Ä�Ç)È È�Ç�u/x z tÅÇ3qCy Ç�����x z tÅÇ)p�Ä�ÇLu#��p s Æ�uBpoy�oL� s p�u z Ç)È�Ç)p>Æ��,Æ�Ç3q]ÇLu.��o9u�ÇLu<q]Çeq s p]p�x�ÇLu�q�twu�Ä z/� È�ÇLu#�9�]ÆKtwu<p s Æ�u
oL� s p�u�È z oZp�u � s9z |�x�È s Æ]È�ÇLu�Ä�ÇLuO��o9u�ÇLueÇ)p ��o9u�ÇLueq]Ç�q s p]p�x�ÇLu�� s�s Ãwx�Ç)p]p�ÇLu = 6 oUÈ z oZp�u � s9z |SoZÈft s p	q]ÇLu�oZÈ È z tv�]Æ]È/u
q�twu�Ä z Ç)È/u�Ç)p¦oZÈ È z tv�]Æ]È/u � s�s Ãwx�Ç)p�u�Ä s p�uftwu È�ÇZuftv|D�]ÃÅÇ�|¶Ç)p,È 4 Ä z x�Ç z � s Æ z Ä/{�o9�,Æ�Ç[��oZÃÅÇ)Æ z q�twu5Ä z/� È�Ç�qCy Æ]p:oZÈ È z tv�]Æ]È
Æ]p§p s ÆK��Ç)Ã�oZÈ È z tv�]Æ]È[� s
s Ãwx�Ç)p =

6 Ç � o1�]ÃÅÇ`oZÆ '%'!' =�� � z xLu�Ç)p,È�ÇÜÃÅÇ°qKx)È5o1t�Ã
q]ÇLu[{>ÆKt�È'��o9u�ÇLu[x)È Æ�q�twx�ÇLu =
�Zs Æ�uN� s ÆK� s p�uN� s t z �,Æ�ÇUÃ�o6�]Ã�ÆK��o z ÈÜq]ÇLuN��o9u�ÇLu�poy s p>ÈcoZÆ�Ä)Æ]p�Ç��¹oZÃÅÇ)Æ z |SoZp��,Æ�oZp>È�Ç�� 4 Ãky Ç��]Ä�Ç��]Èft s p q]ÇLu

��o9u�ÇLu 
 |XÆ�uf{ z/s
s |�u � Ç)È 
 � s È�ÇLu � =
) oZp�u.Ã�o ��o9u5Ç 
 |cÆ�uf{ z/s
s |�u �,# �>ÆKt>ÇLu�È�Æ]p�Ç.��o9u�Ç<p s p�� z ÆKt�È/x�Ç %���ÃÅÇLuo��oZÃÅÇ)Æ z uC|SoZp��>Æ�oZp,È�ÇLu�Ä s9zfz ÇLu/� s p�q]Ç)p,È

4 Æ]p�Ç¥|¶ÇLu Æ z Ç	p s p Ç � Ç�Ä)È Æ�x�Ç = �Is Æ�uYÃÅÇLu z Ç�|D�]Ã�o � s p�u���o z Ã�o �¹oZÃÅÇ)Æ z � + « � � z Ç)p�q�oZp,È:o1t�p�u/t_Ä s |D�]È�Ç·q]Ç
Ãky�o1��u�Ç)p�Ä�Ç�È s È5oZÃÅÇ°qCy t�p � s9z |SoZÈft s p¥� s Æ z Ãky t�p�q�tv��tÅqÁÆ§Ä s p�Ä�Ç z p�x = Â Ç°Ä,{ s t:�6| s q�t � Ç�Ãwx �+��z Ç�|¶Ç)p>È�ÃÅÇLu�q s p]p�x�ÇLu�Ç)È
� z xLu�Ç)p,È�ÇÜÃÅÇ�u�Ç)Æ]Ã.qKx � oZÆ]È�qCy�oZÆ � |¶Ç)p>È�Ç z o z Èft � Ä�tÅÇ)Ã�ÃÅÇ�|¶Ç)p>È_Ã�o\Ä s p,È z o¹q�tÅÄ)Èft s p q]ÇLu z/��� ÃÅÇLu =

) oZp�u¦Ã�o ��o9u�Ç 
 � s È�ÇLu � # �,ÆKt z Ç�� z xLu�Ç)p>È�Ç·ÃÅÇLu�� s È�ÇLu:q]Ç Ã�o Ä/{�o1|S� z Ç q]ÇLu¦Ä s p ��z/� u§q]ÇLu � È5oZÈ/u?�#!�pKtwu
qCy � |�x z tw�>Æ�ÇY� s Æ z Ãky�oZp]p�x�Ç /�$ ��% %���ÃÅÇLu'��oZÃÅÇ)Æ z u'|SoZp��,Æ�oZp>È�ÇLu�Ä s9zfz ÇLuf� s p�q]Ç)p>È 4 Æ]p¢� s È�ÇÜp s p Ç��
� z tv|�x = Â ÇLu
��oZÃÅÇ)Æ z u s p>È�x)È/x z Ç�|D�]Ã�o¹ÄLx�ÇLuX��o z Ã�oZ��oZÃÅÇ)Æ z 
 p s p¶Ç��
� z tv|�x � �>ÆKt�uAy�o�& s Æ]È�Ç�oZÆ��i�¹oZÃÅÇ)Æ z u�q�twu5Ä z/� È�ÇLu.� s u,uftv�]ÃÅÇLu =

«��(' )+*��-,/.$��� �"� #10'�2���2,'�
6 s9z uXq]Ç×Ã�o���oZÃvtÅq�oZÈft s pÛq]Ç×p s È z ÇSo1�K� z/s Ä/{�Ç��.p s Æ�uXoL� s p�u�� s Æ]Ã�ÆU|¶Ç)È È z ÇSÇ)p x��
tÅq]Ç)p�Ä�Ç\ÃÅÇLuÜq]Ç)Æ�� � s t�p,È/u

u ÆKtv��oZp>È/u /
� = | s p,È z Ç z �,Æ�Ç<ÃÅÇ.� s Ã�ÆK|¶Çjq]Ç z/��� ÃÅÇLu�Ç)p � Ç)p�q z x�ÇLu���o z p s È z Çjo1�K� z/s Ä/{�ÇáÇLu�Èot�p � x z tÅÇ)Æ z oZÆ�� s Ã�ÆK|¶Çáq]Ç z/��� ÃÅÇLu

Ç)p � Ç)p�q z x�ÇLu���o z ® � } ~e¯ } ~ ��oL��Ç�Ä×ÃÅÇLuN|���|¶ÇLu°Ä s p,È z o1t�p>È�ÇLuYt�pKt�Èft�oZÃÅÇLu /�ª`«>¬�¬ (Z­¹® 2 � Ç)È - ( !
* 2&+>!.-�/ 2� �5443
�Á= | s p,È z Ç z �,Æ�ÇÕÃky Ç)p�u�Ç�|S�]ÃÅÇ q]ÇLu z/��� ÃÅÇLu s �]È�Ç)p,Æ�ÇLu���o z p s È z Ç o1�K� z/s Ä/{�Ç z Ç�� z xLu�Ç)p>È�Ç Æ]p�ÇUu s Æ z Ä�ÇÛq]Ç

Ä s p]p�o1twu,u5oZp�Ä�ÇLu't�p,È/x z ÇLu/u5oZp>È�ÇLuI� s Æ z Ãky Ç��
��Ç z È�qÁÆ�q s |So1t�p�Ç 3
6 s9z u�q]Ç�Ã�o�� z Ç�|Dt ��z Ç[�K{�o9u�Ç�q]ÇeÃ�o���oZÃvtÅq�oZÈft s po�,ÃÅÇ�� s Ã�ÆK|¶Ç�q]Ç z/��� ÃÅÇLujÇ��ÁÈ z o1t�È�ÇLu���o z p s È z Ç�oZÃ �+s9z t�Èf{K|¶Ç_ÇLu È

Ä s |D��o z xXoA��Ç�Ä°ÃÅÇLu z/��� ÃÅÇLu�Ç��{È z o1t�È�ÇLu[��o z Ãky�oZÃ �+s9z t�Èf{K|¶ÇS® � } ~e¯ } ~ = 6 ÇLu�Ä s p>È z o1t�p>È�ÇLuNu ÆKtv��oZp>È�ÇLuIu s p>È�Æ]Èft�Ãvtwu/x�ÇLu
� s Æ z Ç � Ç�Ä)È Æ�Ç z Ãky Ç��{È z o¹Ä)Èft s p /

! ª�«�¬>¬ (Z­Z® 8 ¤ � ¤ C �



���

, o9u�Ç ® � } ~e¯ } ~ p s È z ÇXo1�K� z/s Ä,{�Ç
Ä`o z ������� %

| s p @�u?� � �10 ! % ���
| s p @�u?� � ����0�� ���
| s p @�u?� ! �10 � � ���

|XÆ�uf{ z/s�s |�u � � ��� ��� ! � �
p>Æ z u�Ç z - ! ! �10 �

ÈftÅÄ��"È5o¹Ä��"È s Ç � � 0 # ! �
� s È�ÇLu ����� � � � ! �

q �lr ��'!'!' = ! ! � o1t�Ã�ÃÅÇcq]ÇLu�Ç)p�u�Ç�|S�]ÃÅÇLu�q]Ç z/��� ÃÅÇLu s �]È�Ç)p>Æ�ÇLu =

, o9u�ÇLu ® � } ~�¯ } ~ p s È z Çco1�K� z/s Ä,{�Ç
7�C / 7�C%" 7DC � 7DC / 7DC�" 7DC �Ä`o z ! � � � � � ! � � � ! �

| s p @�u?� � # � ! ��� � % � ! 0 � �
| s p @�u?� � % � !4#2! � # � ! � � � � �
| s p @�u?� ! # � ! � � � % �20 0 � �

|XÆ�uf{ z/s�s |�u ��� � � # � ! ��� � ! ��� #2% � � % � � � �
p>Æ z u�Ç z - � � ! � � � 0��10 # ! �

ÈftÅÄ��"È5o¹Ä��"È s Ç � � � � � � � � # � ! � �
� s È�ÇLu � � � � #2! ! � �����10 � % ��� # ��� � �

q �lr ��'%'!' = # ! ) x)È5o1t�Ã
q]ÇLu�Ç)p�u5Ç�|Y�]ÃÅÇLu�q]Ç z/��� ÃÅÇLu s �]È�Ç)p>Æ�u =

! - ( !
* 2&+,!.-�/ 8 ¤ � ¤ C � �54
!
7 8:9<;XC �6 ÇLu z xLu Æ]Ã�È5oZÈ/u s �]È�Ç)p,Æ�uIu s p,È'� z xLu�Ç)p,È/xLu�q�oZp�ueÃÅÇ°È5o1�]ÃÅÇ`oZÆ '!'!' = ! =
�Zs Æ�uO� s ÆK� s p�uO� s t z �,Æ�Ç_ÃÅÇZ� s Ã�ÆK|¶Ç°q]Ç z/��� ÃÅÇLu�Ç)p � Ç)p�q z xN��o z p s È z ÇÜo1�K� z/s Ä,{�Ç°ÇLu È3p�Ç)È È�Ç�|¶Ç)p>È't�p � x z tÅÇ)Æ z

4 Ä�Ç)Ã�ÆKt s �]È�Ç)p,Æ ��o z Æ]p�Ç·o1�K� z/s Ä,{�Ç q]Ç z Ç�Ä/{�Ç z Ä,{�ÇÕÇ��
{�oZÆ�u�Èftv��Ç	q]ÇLu z/��� ÃÅÇLu¦qCy�o9u/u s Ä�t�oZÈft s p = 6 y�o1�K�]ÃvtÅÄ`oZÈft s p
qCy Æ]p¥� s u È?�"È z o1t�È�Ç�|¶Ç)p,ÈA� z Ç�� z/s qÁÆKtwu5oZp>È�ÃÅÇÜÄ s |D� s9z È�Ç�|¶Ç)p>È°q]Ç°p s È z ÇcoZÃ �+s9z t�Èf{K|¶Ç���u Æ z Ãky Ç)p�u�Ç�|S�]ÃÅÇXq]ÇLu z/��� ÃÅÇLu
Ç)p � Ç)p�q z x�ÇLu'��o z ® � } ~e¯ } ~ �]Ç)p�o1�K�]Ãvtw�>Æ�oZp,È�ÃÅÇLueÄ s p>È z o1t�p,È�ÇLuIu�ÆKtv�¹oZp,È�ÇLu /�ª`«>¬�¬ (Z­¹® 2 � Ç)È - ( !
* 2&+>!.-�/c2 �
	 4 �
q s t�È[� z/s qÁÆKt z ÇÜÃÅÇLu[|���|¶ÇLu z/��� ÃÅÇLuZ�>Æ�ÇcÄ�Ç)Ã�ÃÅÇ s �]È�Ç)p>Æ�ÇLuI��o z p s È z ÇUo1�K� z/s Ä,{�Ç =�6 y Æ]p	q]ÇLu�oA�¹oZp,È5o � ÇLu�q]Ç°p s È z Ç
o1�K� z/s Ä/{�Ç z xLuftÅq]Çcq�oZp�u�ÃÅÇ � o1t�ÈI�,Æ�ÇÜp s Æ�u�p�ÇYu s |D|¶ÇLuI��o9u_Ä s p>È z o1t�p>È/u°q]ÇY� z/s qÁÆKt z ÇXÃky t�p>È/x ��z oZÃvt�È/x×q]ÇLu z/��� ÃÅÇLu
� s Æ z Ç)p�u ÆKt�È�Çeq]Ç�� s t z ÃÅÇLu.x)Ã�o � Æ�Ç z 4 Ãky�o1tÅq]ÇeqCy {�Ç)Æ z twu Èftw�,Æ�ÇLu = � t�p�uftk�ZÃÅÇLu<uf��x�Ä�t�oZÃvtwu5oZÈft s p�u�q]ÇLu z/��� ÃÅÇLu�ÃÅÇLu 
 | s t�p�u
Ä s p>È z o¹q�tÅÄ)È s t z ÇLu � p�Ç�u s p>È���o9u�Ç)p � Ç)p�q z x�ÇLu =

6 ÇLu z xLu Æ]Ã�È5oZÈ/u s �]È�Ç)p,Æ�uIu s p,È�qKx)È5o1t�Ã�ÃwxLu�q�oZp�u�ÃÅÇ°È5o1�]ÃÅÇ`oZÆ '!'!' = # =
6 o q]Ç)Æ���t � |¶Ç �K{�o9u�Ç·q]Ç Ã�o �¹oZÃvtÅq�oZÈft s p p�x�Ä�ÇLu/u/t�È�Ç·Ãky Ç��
��Ç z Èftwu�Ç·qCy Æ]p uf��x�Ä�t�oZÃvtwu È�Ç·qÁÆ q s |So1t�p�Ç = ' Ã°ÇLu È

t�p�q�twuf��Ç)p�u5o1�]ÃÅÇ¶q]Ç � o1t z Çi�¹oZÃvtÅq]Ç z ÃÅÇLucÇ)p�u�Ç�|Y�]ÃÅÇLuXq]Ç z/��� ÃÅÇLu s �]È�Ç)p>Æ�uS��o z Æ]p Ç��
��Ç z ÈA��q]Çi|SoZpKt ��z Ç 4 ��oZÃvtÅq]Ç z
Ãky�o1�K� z/s Ä/{�Ç � Ã s ��oZÃÅÇ = 6 Ç � o1tv�]ÃÅÇUp s |Y� z ÇSq]Ç z/��� ÃÅÇLu s �]È�Ç)p>Æ�ÇLu°poy ÇLu�È���o9u � o z oZp>Ècq]Ç×Ã�o6�,Æ�oZÃvt�È/x\q]Ç\Ä�Ç)Ã�ÃÅÇLu?�&Ä�tk�
u�Ç)Æ]Ã�Æ]p�Ç�����Ç z È���Ç)Æ�o1�K� z x�Ä�tÅÇ z Ã�oD�>Æ�oZÃvt�È/x°q]ÇLu z/��� ÃÅÇLu =

� oZÃv{�Ç)Æ z Ç)Æ�u�Ç�|¶Ç)p>ÈA�¹ÃÅÇLu¡Ç�����Ç z È/u4u s p,È z o z ÇLu¡Ç)È�p s Æ�u¡p�Ç�q�twuf� s u s p�u���o9u¡q]Ç uf��x�Ä�t�oZÃvtwu�È�ÇLu�� s Æ z ÃÅÇLul��o9u�ÇLuBq]Ç
q s p]p�x�ÇLu[x)È Æ�q�twx�ÇLu = Â Ç���Ç)p�q�oZp>ÈA��Ç)p�Æ]Èft�Ãvtwu5oZp>È�p s u�Ä s p]p�o1twu/u5oZp�Ä�ÇLu � x)p�x z oZÃvtwu È�ÇLuA��p s Æ�u�oL� s p�u[�]Æ¢��oZÃvtÅq]Ç z ÃÅÇLu
z/��� ÃÅÇLu s �]È�Ç)p>Æ�ÇLu 4 ��o z Èft z q]ÇLul��o9u�ÇLu �
��� ����� �5Q���� + Ç)È���� � ) � �
� ) ��� � = Â ÇLu z/��� ÃÅÇLuA����Ç)ÆXp s |Y� z Ç)Æ�u�ÇLuBÇ)È � o¹Ä�t�ÃÅÇ�|¶Ç)p,È
t�p>È�Ç z � z x)È5o1�]ÃÅÇLuI� s Æ z Æ]p:p�x s �K{ - È�Ç�� z Ç�� z xLu�Ç)p>È�Ç)p,È�q]ÇLueÄ s p]p�o1twu/uVoZp�Ä�ÇLu'��oZÃvtÅq]ÇLu # � s Æ z �
��� Ç)È���� �VQ����*+ %X|So1twu
p s p\p s ÆK��Ç)Ã�ÃÅÇLuA��Ä s |D�]È�Ç�È�Ç)p>ÆSq]Çep s u<Ä s p]p�o1twu,u5oZp�Ä�ÇLu = �Zs È z Ç�|SoZp��,Æ�ÇeqCy Ç��
��Ç z Èftwu�Ç�u Æ z Ä�ÇLu�q s p]p�x�ÇLuáp�Ç3p s Æ�u



� � �

��Ç z |¶Ç)Èo��o9u
q]Ç�Ä s p�Ä)Ã�Æ z Ç�u Æ z Ã�o��,Æ�oZÃvt�È/x�q]ÇLu z/��� ÃÅÇLu s �]È�Ç)p>Æ�ÇLul��o zoz o1�K� s9z ÈBoZÆ���Ä s p]p�o1twu,u5oZp�Ä�ÇLu 
 oZÈ È�Ç)p�qÁÆ�ÇLu �
q]ÇÜÄ�ÇLu���o9u5ÇLu = 6 ÇLu z/��� ÃÅÇLu s �]È�Ç)p>Æ�ÇLu 4 ��o z Èft z q]Ç ��� � ) � �	� ) ��� � p�Ç�u s p,È���o9u�È z/� u�t�p � s9z |SoZÈftv��ÇLu =

Â ÇLu z xLu Æ]Ã�È5oZÈ/u�p�Ç���Ç z |¶Ç)È È�Ç)p>ÈZ��o9u�qCy§x���oZÃ�Æ�Ç z Ã�o\Ä`o1��o¹Ä�t�È/xXq]Ç°p s È z ÇcoZÃ �+s9z t�Èf{K|¶Ç 4 Ç��ÁÈ z o1t z Ç°ÃÅÇLu'��x��Kt�È�ÇLu
q]Ç¦Ä s p]p�o1twu/u5oZp�Ä�ÇLu =<� Ç)Æ]Ãwu×q]ÇLu z xLu Æ]Ã�È5oZÈ/ug��oZÃvtÅqKxLui��o z q]ÇLu\Ç�����Ç z È/ug��Ç)ÆK��Ç)p>ÈD�)È z Ç¦Ä s p�uftÅqKx z xLu\Ä s |D|¶ÇYÆ]p�Ç
��oZÃvtÅq�oZÈft s p¢� s u/t�Èftv��Ç�� s Æ z p s È z ÇXo1�K� z/s Ä,{�Ç =

�Zs Æ�ui��Ç zfz/s p�u\q�oZp�u×ÃÅÇ¦Ä/{�o1�Kt�È z Ç � �,Æ�ÇYp s Æ�u¶oL� s p�u s �]È�Ç)p>ÆJÆ]p�Ç È�Ç)Ã�ÃÅÇ6��oZÃvtÅq�oZÈft s p u Æ z q]ÇLu×q s p]p�x�ÇLu
twu/u Æ�ÇLu�q]Ç�È�Ç��{È�ÇLu =

� ����� � � 
��	��

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

) oZp�u�Ä�Ç)È È�Ç�u�Ç�Ä)Èft s po�¹p s Æ�u4� z/s � s u s p�u<Æ]p�Ç�u s Ã�Æ]Èft s pD��Ç z |¶Ç)È È5oZp,ÈáqCy Ç��{È z o1t z Ç�ÃÅÇLu z/��� ÃÅÇLu�qCy�o9u/u s Ä�t�oZÈft s p\ÃÅÇLu
�]Ã�Æ�uou Æ z � z Ç)p�oZp,È�ÇLuA�#x)È5oZp,È�q s p]p�x<Æ]pÜÇ)p�u5Ç�|Y�]ÃÅÇáq]Ç z/��� ÃÅÇLu = Â Ç)È È�Ç<u s Ã�Æ]Èft s p�� z xLu5Ç)p>È/x�Çáq�oZp�u * 6 Ç z |SoZp�Ç)È � . x ����� ! 3
oL��o1t�ÈeqKx & 4 x)È/x�Ç��
� z tv|�x�Ç_q�oZp�u * 6 Ç z |SoZp	Ç)È�oZÃ = �10 � � 3 |So1twuOu s Æ�ujÆ]p�Ç � s9z |¶ÇNu�Ç)p�uftv�]ÃÅÇ�|¶Ç)p,È | s t�p�uOx)Ã�o1� s9z x�Ç
Ç)È�| s t�p�u &½Æ�u Èft � x�Ç =

�ns Æ zZs �]È�Ç)pKt z ÃÅÇLu z/��� ÃÅÇLu�ÃÅÇLu'�]Ã�Æ�uZu Æ z � z Ç)p�oZp>È�ÇLu#��p s Æ�u[� z/s � s u s p�u_qCy Æ]Èft�Ãvtwu�Ç z Æ]p�Ç�|¶ÇLu Æ z Ç�� z/s ��o1�Kt�Ãvtwu�È�Ç
� s p�qKx�Ç�u Æ z Ãky ' p>È�Ç)p�uft�È/xÜqCy ' |D�]ÃvtÅÄ`oZÈft s p Â Ã�o9u,uftw�>Æ�Ç�� z xLu�Ç)p>È/x�ÇÜq�oZp�u�ÃÅÇ°Ä/{�o1�Kt�È z Ç '!' =
= o1�K��Ç)Ã s p�u��,Æ�Ç�Ãky t�p>È�Ç)p�uft�È/xcqCy tv|D�]ÃvtÅÄ`oZÈft s p¢� s u,u � q]Ç_ÃÅÇ°qKx � oZÆ]È�q]Ç_È�Ç)p�q z Ç z o1�KtÅq]Ç�|¶Ç)p,È'��Ç z u �is Æ ��Ç z u /

q � u'�,Æ�Ç�Ã�o×È5o1t�Ã�ÃÅÇÜq]ÇLu�q s p]p�x�ÇLu�q]Ç���tÅÇ)p,È�È z/s � tv|D� s9z È5oZp>È�Ç =
* 6 Ç z |SoZp Ç)È � . x ����� ! 3 � z xLu�Ç)p,È�Ç)p>È<Æ]p�ÇOu s Ã�Æ]Èft s pi��Ç z |¶Ç)È È5oZp>È<qCy�o zfz tv��Ç z 4 Æ]pgt�p�q�tÅÄ�Ç � z/s ��o1�Kt�Ãvtwu È�Ç3qCy tv|i�

�]ÃvtÅÄ`oZÈft s p q�twu�Ä z tv|Dt�p�oZp>È �,Æ�Ç)Ã�ÃÅÇ¥�,Æ�Ç¢u s t�ÈSÃ�o È5o1t�Ã�ÃÅÇ�q]ÇLuYq s p]p�x�ÇLu # ! % = Â Ç)È È�Ç¥u s Ã�Æ]Èft s p ÇLu È � s p�qKx�Ç¥u�Æ z Ã�o
z x�qÁÆ�Ä)Èft s p � Ã s ��oZÃÅÇcq]ÇLu'uftv|Dt�Ã�o z t�È/xLu'tv|D�]ÃvtÅÄ`oZÈftv��ÇLu_q]Ç°Ã�o � s9z |¶Ç���� 1 � � � 4 # ÇL�>Æ�oZÈft s p '%' = � #��
��o � Ç$! � % =

�Zs Æ�u.� z xLu�Ç)p,È s p�uáÃÅÇ�� z t�p�Ä�tv��Ç�q]Ç3Ã�oN|�x)Èf{ s q]Ç�q�oZp�uáÃ�o�u�Ç�Ä)Èft s p�u ÆKtv��oZp>È�Ç��+�]ÆKtwu<p s Æ�u<| s p,È z/s p�uáÆ]p�Ç'x���o��
Ã�Æ�oZÈft s p\qÁÆ\Ä s |D� s9z È�Ç�|¶Ç)p,È�qÁÆXp s ÆK��Ç)ÃKt�p�q�tÅÄ�Ç � z/s � s u/x���o znz o1�K� s9z È 4 Ã�o�È5o1t�Ã�ÃÅÇ3q]Ç !�=
6 ÇLuBÇ��
��x z tv|¶Ç)p>È5oZÈft s p�u
z x`oZÃvtwu/x�ÇLuA��o1t�p�ufto�>Æ�Ç�ÃÅÇLu z xLu Æ]Ã�oZÈ/u s �]È�Ç)p,Æ�uA�du s p,È�� z xLu�Ç)p>È/xLu_q�oZp�ueÃ�oDu5Ç�Ä)Èft s p % =��Á=

� �! " !$# !#.$� � !$� * !!#&% . !!' � �"!)(�� %��*( �"� !
���+# 0 .$� �,' � %/, . !$���&%�� � � .
�-' #����2�/. �2�
� È5oZp,È¡q s p]p�xjÆ]pXÄ s ÆK�]ÃÅÇ�qCy�oZÈ È z tv�]Æ]È/u 1 � � � 4 ��p s Æ�u�� z/s � s u s p�u¡qCy§x��¹oZÃ�Æ�Ç z Ãky t�p>È/x z �)È<q]Ç�Ã�o z/��� ÃÅÇ�qCy�o9u/u s Ä�t�o��

Èft s p � 	 � ��o zXz o1�K� s9z È 4 Æ]p Ç)p�u�Ç�|S�]ÃÅÇ�q]Ç z/��� ÃÅÇLu �+x z t � oZp>È3ÃÅÇLuX|���|¶ÇLuX� z/s � z twx)È/xLuO�,Æ�Ç�Ã�o z/��� ÃÅÇ � 	 � =
Â Ç)È È�Ç'|�x)Èf{ s q]Ç��+� z/s Ä/{�Ç�q]Ç�Ä�Ç)Ã�ÃÅÇ�Æ]Èft�Ãvtwu,x�Ç�� s Æ z Ç��{È z o1t z Ç�ÃÅÇLu z/��� ÃÅÇLuáqCy�o9u,u s Ä�t�oZÈft s po�!��Ç z |¶Ç)ÈXx)È5oZp>È3q s p]p�x�Æ]p
Ç)p�u�Ç�|S�]ÃÅÇÜq]Ç z/��� ÃÅÇLueqCy�o9u/u s Ä�t�oZÈft s p¢{ s | s9�+� p�Ç # Ä�y ÇLu È?� 4 �&q�t z ÇY�>Æ�Ç_ÃÅÇLu z/��� ÃÅÇLu�q]Ç�Ãky Ç)p�u�Ç�|S�]ÃÅÇ��+x z t � Ç)p>È�È s Æ]È�ÇLu
ÃÅÇLu�|���|¶ÇLu[� z/s � z twx)È/xLu %3qCy§x���oZÃ�Æ�Ç z ÃÅÇLu z/��� ÃÅÇLu�qCy�o9u,u s Ä�t�oZÈft s p�ÃÅÇLu��]Ã�Æ�u't�p,È/x z ÇLu/u5oZp>È�ÇLu =
!�p�q]ÇLu�� z/s �]Ã � |¶ÇLuI� s u,xLu�Ä s p�uftwu È�ÇÜq�oZp�u�ÃÅÇÜÄ/{ s t:�§q]Ç°Ã�oD��o9u�Ç � s9z |�x�Ç���o z ÃÅÇLu�Ä s ÆK�]ÃÅÇLu�qCy�oZÈ È z tv�]Æ]È/uI�,ÆKt

��o�u�Ç z �
t z 4 Ã�o\p s9z |SoZÃvtwu5oZÈft s p � Ã s ��oZÃÅÇ = Â Ç)Ã�ÆKt4�>ÆKtBo�x)È/x z Ç)È�Ç)p>ÆÕq�oZp�u�Ãky�oZp�oZÃ - u�ÇUÇ��
��x z tv|¶Ç)p>È5oZÃÅÇi�,ÆKtlu ÆKt�È°o
Ä s p�uftwu È/x���x)È5oZp,È�q s p]p�x�Ç�Æ]p�ÇI��o9u5Ç_q]Ç�q s p]p�x�ÇLueq]Ç ! t�p�q�tv��tÅqÁÆ�ueqKx�Ä z t�È/uO��o z Æ]p:Ç)p�u�Ç�|S�]ÃÅÇ10 qCy�oZÈ È z tv�]Æ]È/uA� 4
Ä s p�uftÅqKx z Ç z È s Æ�u�ÃÅÇLu�Ä s ÆK�]ÃÅÇLu�q�twu�Èft�p�Ä)È/u�qCy�oZÈ È z tv�]Æ]È/u 1 � � � 4 oL��Ç�Ä � 7 0nÇ)È � 7 0 =

) oZp�u * 6 Ç z |SoZp Ç)È�oZÃ = �10 � � 3 Æ]p Ä/{ s t:� �]Ã�Æ�u�u/x)ÃÅÇ�Ä)Èft � o�x)È/xg� z x�Ä s pKtwu/x =�6 o¦Ä s p>È z o1t�p>È�Ç ! 1 � 4 r ! 1 � 4 o
x)È/xDtv|D� s u/x�Ç�u�Æ z ÃÅÇLucÄ s ÆK�]ÃÅÇLuUqCy�oZÈ È z tv�]Æ]È/u z Ç)È�Ç)p,Æ�uXq]Ç�u s9z È�Ç��,Æ�Ç\Ãky�o1��u s9z Èft s pÛÈ s È5oZÃÅÇ q]Ç3254 �76 ��o z 254 �86
�]ÆKtwu/u�Ç�u5Ç z x`oZÃvtwu�Ç z =

6 y Æ�uVo � ÇD��Ç)Æ]È��>Æoy s pÕp�Çi�]ÆKtwu,u�Ç¶oL� s t z 4 Ä s p�u/tÅqKx z Ç z Æ]p�Çitv|D�]ÃvtÅÄ`oZÈft s p q]Ç×Ã�o39 s9z |¶Ç � 	 � �C�,Æ�Çiuft<ÃÅÇ
u ÆK�K� s9z È�Ç)È_Ã�o¶Ä s p � oZp�Ä�ÇUq]ÇcÃ�o z/��� ÃÅÇ � 	 � u s p>È z ÇLuf��Ç�Ä)Èftv��Ç�|¶Ç)p>È�u ÆK��x z tÅÇ)Æ z u 4 q]ÇLuIu�Ç)ÆKt�Ãwu ª I Ç)È - I �,Æ�Ç
Ãky Ç�����Ç z È���Ç)Æ]È � �]Ç z * � ��z o�:�oZÃ�Ç)È_oZÃ = �1020 !�� � ÆKt�Ã�Ã�oZÆK|¶Ç ������� � , o9u�ÈftÅq]ÇÜÇ)È�oZÃ = ����� � 3 =� t�p�uftk�Áp s Æ�u�p�Ç z Ç)È�Ç)p s p�uI�>Æ�ÇÜÃÅÇLu�Ä s ÆK�]ÃÅÇLu�qCy�oZÈ È z tv�]Æ]È/u;4 �=<.�86 �+x z t � oZp,È�ÃÅÇLu�Ä s p,È z o1t�p>È�ÇLuNu ÆKtv��oZp>È�ÇLu=>

?A@ 4 �76 r @ 4 �86
? ª�«�¬>¬	B ­Z® 4 � 	 �C6 �xª I
? - B @ *�D&+ @ -�/ 4 � 	 �86 � - I



���

�Zs È s p�u�� Ãky Ç)p�u�Ç�|S�]ÃÅÇcq]ÇLu�Ä s ÆK�]ÃÅÇLu�qCy�oZÈ È z tv�]Æ]È/u[�+x z t � oZp,È�ÃÅÇLu�Ä s p,È z o1t�p>È�ÇLu_Ä�t:�&q]ÇLu/u Æ�u =
� C O 4 �=<.�86 � � mC � < @ 4 �76 r @ 4 �86 < ª�«�¬�¬	B ­¹® 4 � 	 �86 �Jª I < - B @ *�D~+ @ -�/ 4 � 	 �86 � - I ;

�Zs Æ�un� z/s � s u s p�uBq s p�Ä�q]Ç3Ä`oZÃÅÄ)Æ]ÃÅÇ z ��� s Æ z Ä/{�o¹Ä)Æ]p\q]ÇLuBÄ s ÆK�]ÃÅÇLu<qCy�oZÈ È z tv�]Æ]È/u<q]Ç�� �ZÃky t�p�q�tÅÄ�Ç3qCy tv|D�]ÃvtÅÄ`oZÈft s p
��� 4 � < �C6 �d�]ÆKtwu�q]Ç°p s9z |SoZÃvtwu5Ç z ÃÅÇLu���oZÃÅÇ)Æ z u s �]È�Ç)p,Æ�ÇLu[��o zIz o1�K� s9z È 4 Ã�oi�¹oZÃÅÇ)Æ z | s�� Ç)p]p�ÇUÇ)È 4 Ãky§x�Ä`o z È�È � ��Ç
q]ÇLu�t�p�q�tÅÄ�ÇLu s �]È�Ç)p>Æ�u =

6 ÇÜp s ÆK��Ç)Ãot�p�q�tÅÄ�Ç�� z/s � s u/x°Ç)Èep s È/x��St�p�q�tÅÄ�ÇÜqCy tv|D�]ÃvtÅÄ`oZÈft s p � Ã s ��oZÃ�������o zIs �K� s uft�Èft s p 4 Ãky t�p�q�tÅÄ�ÇÜqCy tv|i�
�]ÃvtÅÄ`oZÈft s p � �Z�,ÆKt.ÇLu È	�UÃ s Ä`oZÃ
�¦oZÆ�� z/��� ÃÅÇLuA�KuAy Ç���� z tv|¶ÇÜq s p�ÄÜq]Ç°Ã�og|SoZpKt ��z ÇSu ÆKtv��oZp>È�Ç8>

���� 4 � < �C6 C ��� 4 �=< �86 Ø�
 B�� � O ��� � � ;
� � + ­ � O � � � � ; � '!'%' =����

s+* 
 B�� � O ��� � � ; Ç)È � + ­ � O ��� � � ; qKxLuft � p�Ç)p,È z ÇLuf��Ç�Ä)Èftv��Ç�|¶Ç)p>ÈÜÃ�o�| s�� Ç)p]p�Ç\Ç)È�Ã�o���o z t�oZp�Ä�Ç\Ç�|D�Kt z tw�>Æ�Ç\q]Ç ���
u Æ z � =� t�p�uftk��Ãky t�p�q�tÅÄ�Ç�� z/s ��o1�Kt�Ãvtwu È�ÇÕq�twu�Ä z tv|Dt�p�oZp>È � q]Ç¡� z o1twu�Ç�|S�]Ã�oZp�Ä�ÇÕqÁÆÙÃvtÅÇ)p � qCy Æ]p�Ç z/��� ÃÅÇ·qCy�o9u/u s Ä�t�oZÈft s p
4 � 	 �86 twu/u Æ�Ç°q]Ç�Ãky Ç)p�u�Ç�|S�]ÃÅÇ	� ��uAy Ç���� z tv|¶Ç���o z

��� 4 � <.�C6 C�� Ø���� � �� 4 � < �C6�� � '!'%' = ! �
s+* � qKxLuft � p�Ç���Ä s |D|¶Ç�� s Æ z Ãky t�p>È�Ç)p�u/t�È/xXqCy tv|D�]ÃvtÅÄ`oZÈft s po��Ã�o;9 s p�Ä)Èft s p	q]Ç z x���o z Èft�Èft s p	q]Ç°Ã�o\Ã s t.p s9z |SoZÃÅÇ

Ä�Ç)p>È z x�ÇXÇ)È z x�qÁÆKt�È�Ç =
�Zs Æ�u�o1�K��Ç)ÃÅÇ z/s p�u�Ä�Ç°p s ÆK��Ç)Ãot�p�q�tÅÄ�Ç�� ��� �! #"%$ 1�k �21���f�k �": "%$'& �  f � i k�f 8 1)( 8 g & i  f�� 02� =

� �(' )+*��-,/.$��� �"� �/.�% *)� !!# �����2� , .
�+* /,*�� - � � g 8 k 8 � 8  �"��. � 0,gZf & �71�k i  

�Zs Æ�u�oL� s p�u z x`oZÃvtwu/xÜq]Ç)Æ�� u/x z tÅÇLu�qCy Ç�����x z tÅÇ)p�Ä�ÇLu'u Æ z Ã�og��o9u�Çcq]Ç°q s p]p�x�ÇLu/�S|cÆ�u/{ z/s�s |�u0� =
6 Ç°Ä,{ s t:�¦q]Ç�Ä�Ç)È È�ÇN��o9u�Ç°ÇLu�È�Ãvtwx°oZÆ��XqKxLuft z �YqCy s ��u�Ç z ��Ç z ÃÅÇ�Ä s |D� s9z È�Ç�|¶Ç)p>È�q]ÇLuOt�p�q�tÅÄ�ÇLu�È�ÇLu È/xLu�u Æ z q]ÇLu

q s p]p�x�ÇLu/� z x�Ç)Ã�ÃÅÇLu0�YÇ)È�p s p¢� z ÆKt�È/x�ÇLu =
6 Ç�� z/s È s Ä s ÃÅÇÜÇ�����x z tv|¶Ç)p>È5oZÃ
Æ]Èft�Ãvtwu,xÜÇLu ÈeÃÅÇ�u ÆKtv��oZp>È=>
� = ' u s ÃÅÇ z ÃÅÇLu�Ä s ÆK�]ÃÅÇLu;4 �=<.�86 È�Ç)Ãl�>Æ�Ç @ 4 �76 r @ 4 �86
�Á= �ns Æ z Ä,{�o¹Ä)Æ]p	q]Ç°Ä�ÇLu�Ä s ÆK�]ÃÅÇLu#��Ä`oZÃÅÄ)Æ]ÃÅÇ z ��� 4 � < �86 Ç)È21 4 �=<.�86
! ='� p�u ÆKt�È�Ç���Ä`oZÃÅÄ)Æ]ÃÅÇ z Ã�oD| s�� Ç)p]p�ÇXÇ)È�Ãky§x�Ä`o z È?�"È � ��Çcq]Ç�� �N� s Æ z Ãky Ç)p�u5Ç�|Y�]ÃÅÇUq]ÇLu�Ä s ÆK�]ÃÅÇLu 4 � <.�86 z Ç)È�Ç)p,Æ�u

Ç)È�p s9z |SoZÃvtwu�Ç z Ãky t�p�q�tÅÄ�Ç=� ��oA�¹oZp,È�q]Ç19"o1t z ÇÜo1�K��Ç)Ã 4 Ã�o×Ã s t�p s9z |SoZÃÅÇ =
6 s9z uXq]Ç¶Ã�o�� z Ç�|Dt ��z Ç�u/x z tÅÇ¶qCy Ç�����x z tÅÇ)p�Ä�ÇLu#�.Ã�o u/x)ÃÅÇ�Ä)Èft s p q]ÇLucÄ s ÆK�]ÃÅÇLu 4 �=<.�86 poy ÇLu�ÈcÄ s p�q�t�Èft s p]p�x�Ç��,Æ�Ç

��o z Ã�o×Ä s p,È z o1t�p>È�Çgu ÆKtv�¹oZp,È�Ç8> @43 mC � � @65 mC � Ç)È @43+5 mC � =
) oZp�uÜÃ�o§q]Ç)Æ��
t � |¶Ç�u/x z tÅÇSqCy Ç�����x z tÅÇ)p�Ä�ÇLu#�.ÃÅÇLuÜÄ s p,È z o1t�p>È�ÇLu¶o1�K�]Ãvtw�,Æ�x�ÇLuUoZÆ�� Ä s ÆK�]ÃÅÇLuYu,x)ÃÅÇ�Ä)Èft s p]p�xLuSu s p,È

Ãvtwx�ÇLueoZÆ6u�ÆK�K� s9z È�Ç)È 4 Ã�oÜÄ s p � oZp�Ä�Ç�q]Ç_Ä/{�o¹Ä)Æ]p:q]ÇLu3Ä s ÆK�]ÃÅÇLu�Ä s p�u/tÅqKx z x = � t�p�uftk�>ÃÅÇLujÄ s ÆK�]ÃÅÇLu�4 � <.� � z Ç)È�Ç)p,Æ�uA�
q�oZp�u�Ã�oSq]Ç)Æ��
t � |¶ÇSu/x z tÅÇÜqCy Ç�����x z tÅÇ)p�Ä�ÇLu#�du s p,È�È�Ç)Ãwu[�,Æ�Ç ª�«�¬�¬�B ­¹® 4 � 	 �86 � ª I Ç)È - B @ *�D&+ @ -�/ 4 � 	 �86 �
- I = Â Ç)È È�Ç�u�Ç�Ä s p�q]Ç�u,x z tÅÇ_qCy Ç�����x z tÅÇ)p�Ä�ÇLu���Ç z |¶Ç)ÈeqCy s ��u�Ç z ��Ç z ÃÅÇ�Ä s |D� s9z È�Ç�|¶Ç)p>È_q]ÇLueq�t87�x z Ç)p,È/u�t�p�q�tÅÄ�ÇLu�x)È Æ��
q�twxLu'u Æ z q]ÇLu�Ä s ÆK�]ÃÅÇLu�o � oZp>È�q]ÇN|¶Ç�t�Ã�ÃÅÇ)Æ z ÇLuI� z/s � z twx)È/xLu � oZÆ¡u�Ç)p�u�q]Ç�Ã�o;9 s ÆKt�Ã�ÃÅÇ°q]ÇÜq s p]p�x�ÇLu�Ä)Ã�o9u,uftw�>Æ�Ç � =

6 y s � & Ç�Ä)Èft 9�� z t�p�Ä�tv��oZÃ�q]Ç§Ä�ÇLuSÇ�����x z tÅÇ)p�Ä�ÇLuYÇLu ÈSqCy s ��u5Ç z ��Ç z ÃÅÇ§Ä s |D� s9z È�Ç�|¶Ç)p>È:q]ÇLu�t�p�q�tÅÄ�ÇLuSÃ s9z u/�,Æ�Ç§Ã�o
È5o1t�Ã�ÃÅÇ_q]Ç12 oZÆ � |¶Ç)p>È�Ç�u5oZp�u �>Æ�Ç�ÃÅÇLu3Ä`o z q�t�p�oZÆ�� q]Ç1254 �76 �/254 �C6 Ç)È 254 �16:9 254 �86 u s tÅÇ)p>È | s q�t � xLu = � t�p�uftk�



� � �

p s Æ�ucÄ,{ s twuftwu/u s p�uÜÆ]pÛÄ s ÆK�]ÃÅÇ 4 � <.�86 u5oZÈftwu 9"o1twu5oZp>ÈcÃÅÇLuÜÄ s p>È z o1t�p,È�ÇLuUqÁÆ£� z/s È s Ä s ÃÅÇSÇ)Ècp s Æ�ucoZÆ � |¶Ç)p>È s p�uUÃ�o
��oZÃÅÇ)Æ z q]Ç @ �!u5oZp�uX| s q�t � Ç z ÃÅÇLuX��oZÃÅÇ)Æ z u @43 � @65 Ç)È @43+5 =�� s Æ]ÈOu�Ç[��o9u,u�Ç�Ä s |D|¶ÇNuft s p¦o�& s Æ]È5o1t�È�q]ÇLu s � & Ç)È/u
� Ä)Èft 9bu s+* È s Æ�ueÃÅÇLu�oZÈ È z tv�]Æ]È/uIu s p>È 4 � + « ��=

6 y�oZÃ �+s9z t�Èf{K|¶Ç&#D��Ç z |¶Ç)È�q]Ç z x`oZÃvtwu�Ç z Ä�ÇLu�Ç��
��x z tÅÇ)p�Ä�ÇLu =

�  ��8 g¹f�k>= & � � � ��oZÃ�Æ�oZÈft s p qÁÆ Ä s |D� s9z È�Ç�|¶Ç)p,È�q]ÇeÃky '%' Â Ç)È�q]ÇeÃky '%' � ��o z<z o1�K� s9z È 4 Ã�o�È5o1t�Ã�ÃÅÇ�q]ÇLuáq s p]p�x�ÇLu =
� 1�k`g 02���
� >]Ç)p�u�Ç�|S�]ÃÅÇcq]ÇLu�Ä s ÆK�]ÃÅÇLu;4 �=<.�86 u5oZÈftwu 9Wo1twu5oZp,È�ÃÅÇLu�Ä s p,È z o1t�p>È�ÇLu_q]Ç°Ãky Ç��
��x z tÅÇ)p�Ä�Ç
ª / « D ¸ � >��¹oZÃÅÇ)Æ z |So���tv|SoZÃÅÇ�� s Æ z @
? 0>@BA
k
hji 1�kSl.A�� 4 @ r ª / « D ¸ � 6 d i f�g �

^ 8 A�g¶k 8 A.k 4 � <.�86 7�� d i f�g �
Ä`oZÃÅÄ)Æ]Ã
q]Ç=��� 4 �=< �86

d f(1 ^ 8 A
g
Â oZÃÅÄ)Æ]Ã
q]ÇÜÃ�og| s�� Ç)p]p�ÇcÇ)È�q]Ç�Ãky§x�Ä`o z È?�"È � ��ÇXq]ÇLu��¹oZÃÅÇ)Æ z u�q]Ç°Ãky t�p�q�tÅÄ�Ç���� s �]È�Ç)p,Æ�ÇLu
^ 8 A�g¶k 8 A.k 4 � <.�86 7�� d i f�g �

Â oZÃÅÄ)Æ]Ã
q]ÇÜÃky t�p>È�Ç)p�uft�È/xXqCy tv|D�]ÃvtÅÄ`oZÈft s p �×Ä)Ã�o9u/u/tw�>Æ�Ç � � '!' Â �Â oZÃÅÄ)Æ]Ã
q]ÇÜÃky t�p>È�Ç)p�uft�È/xXqCy tv|D�]ÃvtÅÄ`oZÈft s p�p s9z |SoZÃvtwu/x�Ç � '!' � �
d f(1 ^ 8 A
g
@ F @	� - B @ ª ® + @ ® /

d f(1 hji 1�kSl.A3�
d f(1

6 ÇLu z xLu Æ]Ã�È5oZÈ/u s �]È�Ç)p>Æ�u�� s Æ z ÃÅÇLu°q]Ç)Æ��£u/x z tÅÇLu°qCy Ç�����x z tÅÇ)p�Ä�ÇLu z x`oZÃvtwu,x�ÇLu�u s p>ÈÜqKx)È5o1t�Ã�ÃwxLucq�oZp�u°Ã�o6u�Ç�Ä)Èft s p
u ÆKtv��oZp>È�Ç =

�+* /,*�/ ^cg � & f �>g
��� 0,gZf���: " ��. � 0>g¹f	�71�� �>�
6 o6� z Ç�|Dt ��z Ç�u/x z tÅÇ\qCy Ç�����x z tÅÇ)p�Ä�ÇLu � oZÆ�Ä)Æ]p�ÇSÄ s p>È z o1t�p>È�Ç6u Æ z ÃÅÇLuÜÄ s ÆK�]ÃÅÇLu 4 � <.�86 � o6��Ç z |DtwuÜq]Çi|¶Ç)È È z Ç

Ç)p¥x��
tÅq]Ç)p�Ä�Ç��]Ã�Æ�uftÅÇ)Æ z u�� z/s � z twx)È/xLuIt�p>È/x z ÇLu,u5oZp>È�ÇLu_q]Ç�Ãky t�p�q�tÅÄ�ÇÜp s9z |SoZÃvtwu/x =
? Ä�Ç)È�t�p�q�tÅÄ�ÇSu�ÇN| s p>È z Çcq�twu�Ä z tv|Dt�p�oZp>ÈN�>Æ�Ç)Ão�,Æ�Ç�u s t�È�Ã�og��oZÃÅÇ)Æ z q]Ç @
? q]ÇY�]Ã�Æ�u�ÃÅÇLu z xLu Æ]Ã�È5oZÈ/u[| s p,È z Ç)p>È��,Æ�ÇÜÃÅÇÜÄ s |D� s9z È�Ç�|¶Ç)p>È°q]ÇÜÃky t�p�q�tÅÄ�ÇUÇLu È'�]Ã�Æ�uZu s Æ]È�Ç)p,Æ z Ç)Ã�oZÈftv��Ç�|¶Ç)p>È

oZÆ���tv|D�]ÃvtÅÄ`oZÈft s p�u � 	 � Ã s9z u/�,Æ�Ç @43 r @65
�Zs Æ�uN� s ÆK� s p�u�� s t z �Cu Æ z ÃÅÇLu �nt � Æ z ÇLu '!'!' = � Ç)È '!'!' = � ���>Æ�ÇUÃky t�p�q�tÅÄ�Ç\p s9z |SoZÃvtwu/xi� z xLu5Ç)p>È�Ç\Æ]p Ä s |D� s9z È�Ç��

|¶Ç)p>È¶q�twu5Ä z tv|Dt�p�oZp>ÈA��x)È5oZp,È¶q s p]p�xLu\ÃÅÇLu\Ä`o z o¹Ä)È/x z twu Èftw�,Æ�ÇLu¶Ä`o z q�t�p�oZÃÅÇLuSq]ÇLu¶oZÈ È z tv�]Æ]È/u � Ç)È � |Dtwu\Ç)p+& Ç)Æo�
Ä s p>È z o1t z Ç�|¶Ç)p,È 4 Ãky t�p�q�tÅÄ�ÇÜÄ)Ã�o9u/uftw�,Æ�Ç � È s Æ-& s Æ z uIx � oZÃ 4 � � =

� p � po�<Ä s |D|¶ÇYÃÅÇ6| s p>È z Ç¦Ã�o �nt � Æ z Ç '!'!' =�
 �.Ãky t�p�q�tÅÄ�Ç¦p s9z |SoZÃvtwu/xYÈ�Ç)p�q©��Ç z u\q]ÇLug�¹oZÃÅÇ)Æ z u z Ç)Ã�oZÈftv��Ç�|¶Ç)p>È
| s qKx z x�ÇLuA��Ä s p>È z o1t z Ç�|¶Ç)p>È 4 Ãky t�p�q�tÅÄ�Ç×Ä)Ã�o9u/uftw�,Æ�Ç � �>ÆKtBÈ�Ç)p�q	È s Æ-& s Æ z uN��Ç z u � � ��|���|¶ÇUÃ s9z u/�>Æ�ÇXÃ�o��¹oZÃÅÇ)Æ z q]Ç
@43+5 ÇLu È z Ç)Ã�oZÈftv��Ç�|¶Ç)p>È�9Wo1tv�]ÃÅÇ���o z�z o1�K� s9z È 4 @43 � � s t z Ã�o �nt � Æ z Ç '!'%' = 0 o9u/u s Ä�twx�ÇÜoZÆ z xLu Æ]Ã�È5oZÈ '%'!' =�
�� =
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� ~�����'!'!' = � ? Â o9u s+* @ 3 C�� $ " � @ 5 C � " ��� @ 4 � ) 0 6 C � %�� ª I C � � - I C � =
�+* /,* . ? �{A4.
f � & ���>0>g¹f	��: " � . � 0>g¹f��21�� �>�

6 oXq]Ç)Æ���t � |¶ÇIu/x z tÅÇ_qCy Ç�����x z tÅÇ)p�Ä�ÇLu ��Ç z |¶Ç)È�q]ÇZu�Ç 9 s Ä`oZÃvtwu�Ç z u Æ z q]ÇLu�Ä s ÆK�]ÃÅÇLu14 � <.�86 o � oZp>Èeq]ÇLu � z/s � z twx��
È/xLuÜq]ÇDu ÆK�K� s9z ÈÜÇ)ÈÜq]Ç\Ä s p � oZp�Ä�Ç¶qKx � pKtÅÇLuY��o z Ãky Æ]Èft�Ãvtwu5oZÈ�Ç)Æ z = �ns Æ z Ãky Ç)p�u�Ç�|S�]ÃÅÇ¶q]ÇLuÜÇ�����x z tÅÇ)p�Ä�ÇLu z x`oZÃvtwu,x�ÇLuA�
p s Æ�u×oL� s p�u � ��x ª I C � < � Ç)È - I C � < $ = � t�p�uftk�
p s Æ�ucp�Ç z Ç)ÈftÅÇ)p�q z/s p�uD�>Æ�ÇSÃÅÇLucÄ s ÆK�]ÃÅÇLu 4 �=<.�86 È�Ç)ÃwuS�,Æ�Ç
ª�«�¬�¬	B ­¹® 4 � 	 �86 � � < � Ç)È - B @ *�D~+ @ -�/ 4 � 	 �86 � � < $ =

Â ÇLuIu�Ç)ÆKt�Ãwu�Ä s9zfz ÇLuf� s p�q]Ç)p>È 4 q]ÇLu[u�Ç)ÆKt�Ã z Ç)Ã�oZÈftv��Ç�|¶Ç)p,È�Æ�u Æ�Ç)Ãwu�Ç)p�Ç��ÁÈ z o¹Ä)Èft s p	q]Ç z/��� ÃÅÇLu�qCy�o9u/u s Ä�t�oZÈft s p	Ç)È
q]ÇLuX�¹oZÃÅÇ)Æ z uOuftv|Dt�Ã�o1t z ÇLu s p>ÈOx)È/x[u s ÆK��Ç)p>È3Æ]Èft�Ãvtwu/x�ÇLu � s Æ z Ã�o���o9u5Ç�q]Ç_q s p]p�x�ÇLu���|cÆ�uf{ z/s
s |�u � � * 6 Ç�{]p ������� �
, o9u ÈftÅq]ÇÜÇ)È�oZÃ = ����� � 3 =

6 ÇLu z xLu Æ]Ã�È5oZÈ/u s �]È�Ç)p>Æ�u | s p>È z Ç)p,È��>Æ�Ç'u�Æ z Ä�Ç)ÈjÇ)p�u5Ç�|Y�]ÃÅÇ z x�qÁÆKt�È�q]Ç�Ä s ÆK�]ÃÅÇLu74 � <.�86 ��Ãky t�p�q�tÅÄ�Ç�p s9z |SoZÃvtwu/x
u�ÇO| s p,È z ÇeÈ s Æ-& s Æ z u<�]Ã�Æ�u�q�twu�Ä z tv|SoZp>È �>Æ�Ç3Ãky t�p�q�tÅÄ�Ç�Ä)Ã�o9u/uftw�,Æ�Ç = ) ÇO�]Ã�Æ�uA��Ä s |D|¶Ç�ÃÅÇO| s p>È z Ç�Ã�o �nt � Æ z Ç '!'%' = ��� �
Ãky t�p�q�tÅÄ�Çep s9z |SoZÃvtwu/x[u�Ç | s p>È z Ç'�]Ã�Æ�uáq�twu�Ä z tv|Dt�p�oZp>È�q�oZp�u�Ä�ÇeÄ`o¹q z ÇeÇ��
��x z tv|¶Ç)p>È5oZÃ��>Æ�Ç3q�oZp�u<Ã�oZ� z Ç�|Dt ��z ÇIu/x z tÅÇ
qCy Ç�����x z tÅÇ)p�Ä�ÇLu � �lt � Æ z Ç '!'!' = � ��� = Â ÇLu�Ä s Æ z ��ÇLu�Ä s9zfz ÇLuf� s p�q]Ç)p,È_oZÆ§Ä`o9u�� z xLu5Ç)p>È/xcq�oZp�u�Ã�o �nt � Æ z Ç '!'!' = � �Á=
) oZp�uáÃ�oXq]Ç)Æ���t � |¶ÇIu/x z tÅÇ_qCy Ç�����x z tÅÇ)p�Ä�ÇLuA�,ÃÅÇLu�Ä s ÆK�]ÃÅÇLu z Ç)È�Ç)p,Æ�ueÄ s9zfz ÇLuf� s p�q]Ç)p>È 4 q]ÇLu z Ç)Ã�oZÈft s p�u ��9 s9z È�ÇLu �SÇ)È
Ã�o z Ç)Ã�oZÈft s p6� z xLu�Ç)p,È/x�ÇZu�Æ z Ã�o �nt � Æ z Ç '!'!' = � � q]Ç���tÅÇ)p,È�q]Ç[| s t�p�ujÇ)p6| s t�p�u��Nt�p>È�Ç)p�u5Ç0�\Ã s9z u/�>Æ�Ç @ oZÆ � |¶Ç)p,È�Ç��
Ä s |D��o z oZÈftv��Ç�|¶Ç)p>È�oZÆ��¶oZÆ]È z ÇLu z Ç)Ã�oZÈft s p�u�� z xLu�Ç)p>È�ÇLu = � t�p�uftk��Ãky s ��x z oZÈft s pSq]Ç � Ã�È z o � Ç � ��o9u/x�Ç'u Æ z Ãky Æ]Èft�ÃvtwuVoZÈft s p
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� ~�����'!'!' =�
 ? Â o9u s+* @43 C % 4 " � @65 C�" � " � � @43 5 C 4 " � ª I C � � - I C � =

�������

�����	�

�

� ~�� ��'!'!' = 0 ? Â o9u s+* @43 C % 4 " � @65 C�" � " � � @43+5 C 4 " =
q]ÇLunu�Ç)ÆKt�Ãwu ª I � s Æ z ÃÅÇXu ÆK�K� s9z È¡Ç)È - I � s Æ z Ã�o�Ä s p � oZp�Ä�Ç � ��Ç z |¶Ç)ÈBq]Ç z Ç)È�Ç)pKt z Æ]pXÇ)p�u�Ç�|S�]ÃÅÇ3q]Ç z Ç)Ã�oZÈft s p�u<o � oZp,È
q]ÇLu
9 s9z È�ÇLuI�¹oZÃÅÇ)Æ z uI� s Æ z ÃÅÇLuIt�p�q�tÅÄ�ÇLuZx)È Æ�q�twx�ÇLu =�6 y�o9u/u s Ä�t�oZÈft s p �>Æ�Çcp s Æ�uNx)È Æ�q�t s p�uA� �nt � Æ z Ç '!'!' = � � ��q]Ç���tÅÇ)p,È
q s p�Ä\q]Çg| s t�p�u°Ç)p | s t�p�u���Ç z Èft�p�Ç)p,È�Ç�� z Ç)Ã�oZÈftv��Ç�|¶Ç)p>È×oZÆ��·oZÆ]È z ÇLu z Ç)Ã�oZÈft s p�u z ÇLuf��Ç�Ä)È5oZp>È°ÃÅÇLu°Ä s p�q�t�Èft s p�u ª I
Ç)È - I tv|D� s u,x�ÇLuA�]Ã s9z u/�,Æ�Ç�Ã�oi��oZÃÅÇ)Æ z q]Ç @ oZÆ � |¶Ç)p>È�Çguft � pKt � Ä`oZÈftv��Ç�|¶Ç)p>È =

�Zs Æ�u¶oZÃ�Ã s p�u�x)È Æ�q�tÅÇ zDz Ç)Ã�oZÈftv��Ç�|¶Ç)p>È¦oZÆ � z/s È s Ä s ÃÅÇ:Ç�����x z tv|¶Ç)p,È5oZÃ�Ä�t:�&q]ÇLu/u Æ�u#��Ã�o u/t�È Æ�oZÈft s p qCy t�p�Ä)Ã�Æ�uft s p
È s È5oZÃÅÇ�qKx � pKtÅÇZ��o z @43 C�� " $�� � @65 C�" � � %¶Ç)È @43 5 C�� " $�� � z Ç�� z xLu5Ç)p>È/x�ÇN��o z Ã�o �nt � Æ z Ç '!'!' = � �Á= 6 o �nt � Æ z Ç
'!'!' = ��� | s p>È z ÇcÃky§x�� s Ã�Æ]Èft s p	q]Ç°Ãky t�p�q�tÅÄ�Çcp s9z |SoZÃvtwu/x���Ä`oZÃÅÄ)Æ]Ãwxcq�oZp�u�ÃÅÇÜÄ s p>È�Ç��ÁÈ�Ç���Ã s9z u/�,Æ�Ç°ÃÅÇ�p s |S� z ÇXqCy s � & Ç)È/u
oZÆ � |¶Ç)p>È�Ç 4 ��o z Èft z q]Ç @ C � � " %©��o z o¹q�& s p�Ä)Èft s p qCy s � & Ç)È/u s+* È s Æ�uSÃÅÇLu¦oZÈ È z tv�]Æ]È/u�u s p>È 4 � + « �¡= ) Ç
È s Æ]È�Ç 9Wo�
 s po��Ã�o���oZÃÅÇ)Æ z q]ÇUÃky t�p�q�tÅÄ�Çiu�ÇUÈ z/s ÆK��Ç×q�twu�Ä z tv|Dt�p�x�Ç =C� Ã�ÃÅÇ×q]Ç�|¶Ç)Æ z Ç;9 s9z È�Ç���u ÆK��x z tÅÇ)Æ z 4 � < $ ����� s Æ z
@ Ä z/s twu/uVoZp>È &�Æ�u/�,Æoy 4 � � � � � = � x`oZpK| s t�p�uA�.Ã�o¥��oZÃÅÇ)Æ z q]Ç¶Ãky t�p�q�tÅÄ�Ç���o§Ç)p qKx�Ä z/s twu,u5oZp>Èg��Ç z ucÆ]p ��oZÃvtÅÇ z � s Æ z
@ oZÆ � |¶Ç)p,È5oZp>È = Â y ÇLu ÈN�,Æ�Ç���� s Æ z @ q]Ç���Ç)p�oZp,È ��z oZp�qC��Ãky tv|D�]ÃvtÅÄ`oZÈft s pÕÄ�t:�&q]ÇLu/u�Æ�u_q]Ç��
tÅÇ)p>ÈZ| s t�p�uNu5o1twuftwu/uVoZp>È�Ç
z Ç)Ã�oZÈftv��Ç�|¶Ç)p>È 4 qCy�oZÆ]È z ÇLuitv|D�]ÃvtÅÄ`oZÈft s p�u = Â ÇLuUq]Ç z pKt ��z ÇLu���Ç)ÆK��Ç)p,È\p�Ç���o9u\Ä s9zfz ÇLuf� s p�q z Ç 4 q]ÇLuSt�p�Ä)Ã�Æ�u/t s p�u
È s È5oZÃÅÇLu 3 |So1twuSÇ)Ã�ÃÅÇLuYq s tv��Ç)p>È¦Ä s p�Ä�Ç z p�Ç z q]ÇLu6uft�È Æ�oZÈft s p�u s+* @43 Ç)È @65 u s p>È6u�Ç)p�uftv�]ÃÅÇ�|¶Ç)p>È6�]Ã�Æ�u ��z/s uYÇ)È
� z/s Ä/{�ÇLu =
= Ç)Ã�oZÈftv��Ç�|¶Ç)p>È 4 Ã�o¶q]Ç z pKt ��z Ç�u/x z tÅÇÜqCy Ç�����x z tÅÇ)p�Ä�ÇLu�Ç)È 4 Ã�o �nt � Æ z Ç '!'!' = � � �
t�Ã � oUÃvtÅÇ)Æ�qCy�o�& s Æ]È�Ç z �,Æoy t�Ã.p�Ç

9"oZÆ]È[��o9u[u#y§x)È s p]p�Ç z �,Æ�ÇÜÃ�o��¹oZÃÅÇ)Æ z q]ÇÜÃky t�p�q�tÅÄ�ÇXp s9z |SoZÃvtwu/x��]ÆKtwu/u5ÇÜÈ s |Y��Ç z o9u/u�Ç . ��o9u�Ã s9z u/�,Æ�Ç @ oZÆ � |¶Ç)p,È�Ç =
� p u�Ç¶È z/s ÆK��ÇYÇ)p Ç 7�Ç)È×q�oZp�ucÃÅÇYÄ s p>È�Ç��ÁÈ�Ç¦qÁÆ ��z o1�K{�Ç � q]ÇLuUÄ s ÆK�]ÃÅÇLu×qCy�oZÈ È z tv�]Æ]È/u 4 �=<.�86 s+* Ã�o z Ç)Ã�oZÈft s p
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� ~ � ��'!'!' = � � ? Ä`o9u s+* @ 3 C � " $�� � @ 5 C�" � � %�� @ 3 5 C � " $�� =
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� ~�� � '%'!' = ��� ? Ä`o9u s+* @43 C�� " $�� � @65 C�" � � %�� @43+5 C � " $�� � ª I C � � - I C � =
qCy tv|D�]ÃvtÅÄ`oZÈft s p ÇLu È\È z/� u 9 s9z È�Ç = � t�p�u/tk��Ç)p � z Ç)p�oZp>È @ C � � � � � � ��o z Ãky�o¹q�& s p�Ä)Èft s pxqCy s � & Ç)È/uA� s+* È s Æ�uSÃÅÇLu
oZÈ È z tv�]Æ]È/uZu s p>È 4 � + « �,� � s p oD� s Æ z Ä/{�o9�,Æ�Ç34 � <.�C6 z Ç)È�Ç)p>Æo� @ 3+5 � � � � � Ç)È ��

���
 � � < $ =�6 ÇLu[t�p�q�tÅÄ�ÇLuZu�Ç
Ä`oZÃÅÄ)Æ]ÃÅÇ)p>È�u Æ z Ã�o���o9u�Ç�q]ÇLu � � " % s � &½Ç)È/uXt�pKt�Èft�oZÆ�� = ' ÃwuáÄ s9zfz ÇLuf� s p�q]Ç)p>È 4 q]ÇLu �>Æ�o9u/t�t�p�Ä)Ã�Æ�uft s p�u3qCy Æ]pSÈ z/� u ��z/s u
254 �76 q�oZp�ueÆ]p 4 ��Ç�t�p�Ç�| s t�p�u ��z/s u1254 �C6 =

6 s9z u,�>Æ�Ç\ÃÅÇ�u�Ç)ÆKt�Ã.|Dt�pKtv|SoZÃjq]Ç¶Ä s p � oZp�Ä�ÇSÇLu ÈXo1��o1twu/u/x 4 � < 4 �.p s Æ�u�� s ÆK� s p�ucÄ s p�u È5oZÈ�Ç z u Æ z Ã�o �nt � Æ z Ç
'!'!' = � ! �>Æ�ÇBÃ�o z Ç)Ã�oZÈft s pSx)È Æ�q�twx�Çáq]Ç��
tÅÇ)p>È��]Ã�Æ�u�uft � pKt � Ä`oZÈftv��Ç���o zoz o1�K� s9z È 4 Ãky Ç)p�u�Ç�|Y�]ÃÅÇjq]Ç z Ç)Ã�oZÈft s p�u¡Ä s p�uftÅqKx z x =
Â Ç�Ä s |D� s9z È�Ç�|¶Ç)p,È�ÇLu ÈeoZÈ È�Ç)p�qÁÆ:Ç)È�Ãvtwx°oZÆ 9"o1t�È �,Æ�Ç�Ãky Ç)p�u5Ç�|Y�]ÃÅÇÜq]Ç z Ç)Ã�oZÈft s p�u'x)È Æ�q�twx�Ä s p>ÈftÅÇ)p,È�q]ÇLu z Ç)Ã�oZÈft s p�u
��Ç`oZÆ�Ä s ÆK�¥| s t�p�u 9 s9z È�ÇLu[�,Æ�ÇÜq�oZp�u�ÃÅÇÜÄ`o9u�q]ÇcÃ�o �nt � Æ z Ç '!'!' = � �Á= Â Ç°p s ÆK��Ç)Ã�t�p�q�tÅÄ�ÇY��Ç z |¶Ç)È_q s p�ÄÜq]Ç�|DtÅÇ)Æ��
z Ç)p�q z ÇÜÄ s |D�]È�ÇXqÁÆ§q]Ç ��z xÜqCy§x)È s p]p�Ç�|¶Ç)p>È�qCy Æ]p�Ç z/��� ÃÅÇ���o z'z o1�K� s9z È�oZÆ��§oZÆ]È z ÇLu z/��� ÃÅÇLuIx)È Æ�q�twx�ÇLu =

� ��ª ��� .
! %�� �"!$#�� ' #�#&%'� �"� �"!)(���%/, �'# ,�(�� . !
�'% !!' �
�Zs Æ�u§oL� s p�u�oZÆ�u,uft°Ä s |D��o z x Ä�Ç p s ÆK��Ç)Ã�t�p�q�tÅÄ�Ç oL��Ç�ÄÕÃ�o | s t�p�q z Ç Ä s p,È z o¹q�tÅÄ)Èft s po��Ä�Ç�Ä�tÜq�oZp�u¦ÃÅÇ��]Æ]È

qCy§x���oZÃ�Æ�Ç z Ã�o Ä`o1��o¹Ä�t�È/xÛq]ÇÕÄ�Ç)È t�p�q�tÅÄ�Ç 4 Ç��ÁÈ z o1t z Ç q]ÇLu z/��� ÃÅÇLu¥t�p>È/x z ÇLu/uVoZp>È�ÇLu = Â ÇLu�q]Ç)Æ���|�x)Èf{ s q]ÇLu¢u s p,È
Ä s p 
)Æ�ÇLun� s Æ z x��
t�È�Ç z ÃÅÇX�Kt ��� Ç3q]ÇLu z/��� ÃÅÇLu¡È z tv�
t�oZÃÅÇLun� z ÇLu/�>Æ�ÇjÈ s Æ-& s Æ z ul�+x z t � x�ÇLu4u Æ z Ã�o[|So�& s9z t�È/x�q]ÇLuBq s p]p�x�ÇLu =
�Zs Æ�u_oA� s p�u�q s p�ÄS� s Æ]Ã�Æ	Ä s |D��o z Ç z ÃÅÇLu z/��� ÃÅÇLu�9 s Æ z pKtÅÇLu[��o z Ä�ÇLu�q]Ç)Æ��¢|�x)Èf{ s q]ÇLuZu Æ z Ã�o���o9u�Çcq]ÇXq s p]p�x�ÇLu
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� ~�� � '!'%' = � � ? Ä`o9u s+* @43 C�� " $�� � @65 C%" � � %�� @43+5 C�� " $�� � ª I C � < � � - I C � < $ =

0.5

0.6

0.7

0.8

0.9

1

10000 20000 30000 40000 50000 60000 70000 80000 90000

In
te

ns
ite

Nombre de valeurs

Intensite Classique (A->B)
Intensite Normalisee (A->B)

� ~�� � '!'%' = � ! ? Ä`o9u s+* @43 C�� " $�� � @65 C%" � � %�� @43+5 C�� " $�� � ª I C � < � � - I C � < 4 =
�S|cÆ�u/{ z/s�s |�u0�6� s Æ z � s t z uft.Ç)Ã�ÃÅÇLu'u�Ç°Ä s |D� s9z È5o1tÅÇ)p>È�q]ÇN|SoZpKt ��z ÇYuftv|Dt�Ã�o1t z ÇLu s Æ:p s p =

�Zs Æ�u
oL� s p�u¡Ç��ÁÈ z o1t�È
q]Ç<Ä�Ç)È È�Ç<��o9u�ÇBÃÅÇLu z/��� ÃÅÇLu.qCy�o9u/u s Ä�t�oZÈft s pXq]ÇBÃ�o 9 s9z |¶Ç � 	 � ��Ä�y ÇLu È?� 4 �&q�t z ÇjÄ s p>È�Ç)p�oZp>È
Ç���o¹Ä)È�Ç�|¶Ç)p>È�Æ]p oZÈ È z tv�]Æ]È�Ç)p¢� z x�|Dtwu/u�Ç°Ç)È�Æ]p§Ç)p�Ä s p�Ä)Ã�Æ�uft s p =

� s Æ]È�ÇLu<ÃÅÇLu z/��� ÃÅÇLu � 	 � o � oZp>È�Æ]pDu ÆK�K� s9z È<p s p\p>Æ]Ã�Ç)ÈBÆ]p�ÇeÄ s p � oZp�Ä�Ç�u È z tÅÄ)È�Ç�|¶Ç)p,È�u ÆK��x z tÅÇ)Æ z Ç 4 4 ���
s p>ÈZx)È/xcÇ)p � Ç)p�q z x�ÇLu = �Is È s p�u 9�� Ä�Ç)È_Ç)p�u�Ç�|Y�]ÃÅÇUq]Ç z/��� ÃÅÇLu = � ÆKtwuA��Ã�oD| s t�p�q z ÇcÄ s p>È z o¹q�tÅÄ)Èft s pÕÇ)È�Ãky ' p,È�Ç)p�uft�È/x
qCy ' |D�]ÃvtÅÄ`oZÈft s p �Is9z |SoZÃvtwu/x�Ç s p,È.x)È/x3Æ]Èft�Ãvtwu/x�ÇLu4� s Æ zl� Ã�È z Ç z Ãky Ç)p�u�Ç�|S�]ÃÅÇ 9��j=+� Ç)Æ]ÃÅÇLuBÃÅÇLu z/��� ÃÅÇLu<q s p,È<Ã�oI|¶ÇLu Æ z Ç��
o1� z/� u�p s9z |SoZÃvtwuVoZÈft s p¥��o z Ä�Ç)p>È z o � Ç�� z x�qÁÆ�Ä)Èft s po��x)È5o1t�È[u�ÆK��x z tÅÇ)Æ z Ç 4 � s p>È[x)È/xÜÄ s p�u5Ç z �+x�ÇLu =

� È5oZp,Èjq s p]p�x�ÇeÄ�Ç)È È�Ç�Ä s p,È z o1t�p>È�Ç � qKx & 4 t�p,È z/s qÁÆKt�È�Ç�Ç)È<Æ]Èft�Ãvtwu/x�Çeq�oZp�u<Ãky�oZÃ �+s9z t�Èf{K|¶Ç����
	 }�� ~ }�
���� �d~ 	 
�� � �
Ã�og| s t�p�q z ÇcÄ s p,È z o¹q�tÅÄ)Èft s p	È z/s ÆK��Ç " " % z/��� ÃÅÇLu�Ç)È�Ãky ' p>È�Ç)p�u/t�È/xÜqCy ' |D�]ÃvtÅÄ`oZÈft s p �Is9z |SoZÃvtwu,x�Ç � � � =� o z |Dt,Ä�Ç)Ã�ÃÅÇLu?�&Ä�tk� � � � z/��� ÃÅÇLu�u s p>È�Ä s |D|XÆ]p�ÇLu¡oZÆ��°q]Ç)Æ���|¶ÇLu Æ z ÇLuA�`Ä�Ç��>ÆKt�Ä s p ��z |¶Ç��KtÅÇ)pÜp s È z Ç.{ � � s Èf{ � u�Ç
�,Æoy Ç)Ã�ÃÅÇLu'u�Ç°Ä s |D� s9z È�Ç)p>È�q]Ç�9Wo�
 s p�Ä s |D��o z o1�]ÃÅÇ =

� o z |DtáÄ�ÇLu z/��� ÃÅÇLu°Ä s |D|cÆ]p�ÇLu#��ÃÅÇ×Ä`o9u � x)p�x z oZÃ�ÇLu È_Ä�Ç)Ã�ÆKt�qCy Æ]p�Ç z/��� ÃÅÇ\oA��Ç�Ä\Æ]p£u ÆK�K� s9z È°Ä s |D� z twuÜÇ)p,È z Ç� < " Ç)È � <�� Ç)ÈeÆ]p�Ç�Ä s p � oZp�Ä�ÇÜÄ s |D� z twu�Ç°Ç)p,È z Ç � <�� Ç)È � = �Is È s p�u��,Æ�Ç � < " q]ÇNu ÆK�K� s9z È'u/t � pKt � Ç��>Æ�Ç_È s Æ]È�q]Ç
|���|¶Ç��]Ã�Æ�u�q]Ç � ��� � Ç��]Ç�|D�]ÃÅÇLu[u Æ z ÃÅÇLu � � " %Yq]Ç�Ã�oi��o9u�ÇN�+x z t � Ç)p,È�Ä�Ç)È È�Ç z/��� ÃÅÇ =
� Æ�Ç)Ãw�,Æ�ÇLu z/��� ÃÅÇLu s p>È�Æ]p�Çg| s t�p�q z Ç×Ä s p>È z o¹q�tÅÄ)Èft s p È z/� u�9"o1tv�]ÃÅÇ � � s t z ÇUp,Æ]Ã�ÃÅÇ � Ç)È�Æ]p£u ÆK�K� s9z È ��|Dt�p,Æ�u?�

Ä)Æ]ÃÅÇ � q]Ç � < � " % Ä�Ç��>ÆKteÄ s9zfz ÇLuf� s p�q 4 � $ " t�p�u È5oZp�Ä�ÇLu\q�oZp�u\Ã�o¡��o9u�Ç = 6 o¥�]Ã�Æ�uSÄ s p>È z Ç�q�t�È�Ç§qCy Ç)p,È z Ç§Ç)Ã�ÃÅÇLu



���

ÇLu ÈÜÈ�Ç)Ã�ÃÅÇ��>Æ�Ç � 	 � ÇLu ÈYu s Æ]È�Ç)p,Æ�Ç���o z " � � Ç��]Ç�|D�]ÃÅÇLuXÇ)ÈUÄ s p>È z Ç�q�t�È�Ç���o z � � ��Ä�Ç)Æ����&Ä�t u s Æ]È�Ç)p�oZp>È×q s p�Ä
� 	 � = ) ÇXÈ�Ç)Ã�ÃÅÇLu z/��� ÃÅÇLuÜoL��Ç�ÄUÆ]p£uftl��Ç)Èft�ÈNu ÆK�K� s9z È�u s p,ÈN��Ç)Æ]È?�E�)È z Çg�KtÅÇ)pÕqÁÆ�ÇLu°oZÆ�� z ÆKt�È°Ä s |D|¶ÇUÃ�o��]Ã�Æ�u
Ä s p>È z Ç�q�t�È�Ç qCy Ç)p>È z Ç Ç)Ã�ÃÅÇLuA�C|So1twu�t�Ã 9"oZÆ]ÈcoL� s Æ�Ç z �>Æ�Ç×ÃÅÇLu z/��� ÃÅÇLuUo�� z |�x�ÇLu���o z � $ " Ä`o9uÜÇ)ÈÜÄ s p>È z Ç�q�t�È�ÇLuS��o z
oZÆ�Ä)Æ]p¢|�x z t�È�Ç)p,È_oZÆ¢| s t�p�ueÆ]p	Ç��]o1|¶Ç)p¥u,x z tÅÇ)Æ��6��o z Æ]p	Ç��
��Ç z ÈA�]q�oZp�ueÃÅÇÜÄ`o9u�qCy Æ]p�Ç���o9u�ÇcoZp�Ä z x�Ç =

�Zs Æ�uep�ÇN� s ÆK� s p�u�q s p�Ä��,Æ�Ç�p s Æ�u 9bx)ÃvtÅÄ�t�È�Ç z qÁÆ59Wo1t�ÈI�>Æ�Ç�ÃÅÇLu�q]Ç)Æ���|¶ÇLu Æ z ÇLu'x)È Æ�q�twx�ÇLu s p>È[x)È/xcÄ`o1��o1�]ÃÅÇLu
q]ÇÜqKx)È�Ç�Ä)È�Ç z q]ÇÜÈ�Ç)Ã�ÃÅÇLu z/��� ÃÅÇLu z Ç�� z xLu�Ç)p,È5oZp>È�q]ÇN� s u,uftv�]ÃÅÇLu���x��Kt�È�ÇLu�q]ÇÜÄ s p]p�o1twu/u5oZp�Ä�Ç =

' p!��Ç z u�Ç�|¶Ç)p,ÈA�3Ã�o£| s t�p�q z Ç·Ä s p>È z o¹q�tÅÄ)Èft s p p�Ç�È z/s ÆK��Ç �>Æoy Æ]p�Ç¡u�Ç)Æ]ÃÅÇ z/��� ÃÅÇ	Æ]p ��Ç)ÆxÈ z tv��t�oZÃÅÇ��3oL��Ç�Ä Æ]p
u ÆK�K� s9z È°q]Ç � < $ � = Â Ç)È È�Ç z/��� ÃÅÇ×È z tv�
t�oZÃÅÇg� z xLu�Ç)p>È�Ç×Æ]p�Ç ' p>È�Ç)p�u/t�È/xUqCy ' |D�]ÃvtÅÄ`oZÈft s p �Zs9z |SoZÃvtwu/x�Ç\q]Ç � <�� � ���.Ä�Ç
�,ÆKt�Ç)p 9"o1t�ÈjÃ�o z/��� ÃÅÇ°o¹Ä�Ä�Ç��]È/x�ÇN��o z Ãky ' p>È�Ç)p�u/t�È/x_qCy ' |D�]ÃvtÅÄ`oZÈft s p �Zs9z |SoZÃvtwu/x�Ç°o � oZp>ÈeÃ�oS�]Ã�Æ�u,9"o1tv�]ÃÅÇ_q]ÇLu ��oZÃÅÇ)Æ z u
s ��u�Ç z �+x�ÇLu = Â Ç�Ä�tjÄ s p ��z |¶Ç��KtÅÇ)p �>Æ�Ç\Ãky ' p>È�Ç)p�u/t�È/xSqCy ' |D�]ÃvtÅÄ`oZÈft s p �Zs9z |SoZÃvtwu/x�Ç¶È�Ç)p�q 4 x)Ãvtv|Dt�p�Ç z Ä�Ç\È � ��Ç¶q]Ç
z/��� ÃÅÇLu�Ç)p � x)p�x z oZÃ =
� Æ�oZp,ÈUoZÆ�� z/��� ÃÅÇLu��>ÆKt<p�ÇDu s p>ÈcqKx)È�Ç�Ä)È/x�ÇLuS�>Æ�Çi��o z Ãky Æ]p�Ç¶q]ÇLucq]Ç)Æ���|�x)Èf{ s q]ÇLuA�.Ç)Ã�ÃÅÇLu�� z xLu5Ç)p>È�Ç)p>ÈXÆ]p�Ç

È�Ç)p�q�oZp�Ä�Ç � x)p�x z oZÃÅÇ 4 oA� s t z Æ]p6u ÆK�K� s9z È�È z/� u 9"o1tv�]ÃÅÇ_q�oZp�ujÃÅÇ_Ä`o9u3q]Ç�Ãky ' p>È�Ç)p�u/t�È/x_qCy ' |D�]ÃvtÅÄ`oZÈft s p �Zs9z |SoZÃvtwu/x�Ç =
) oZp�u�Ä�ÇXÄ`o9uA��u Æ z ÃÅÇLu " � � z/��� ÃÅÇLu°Ä s p�Ä�Ç z p�x�ÇLuA� � $6s p>È_Æ]p£u ÆK�K� s9z ÈIt�p 9bx z tÅÇ)Æ z 4 � < � 3 ÃÅÇLu�oZÆ]È z ÇLu z/��� ÃÅÇLu s p,È
Æ]p¥u ÆK�K� s9z È�Ä s |D� z twu�Ç)p,È z Ç � < � Ç)È � < � � =' p!��Ç z u�Ç�|¶Ç)p,ÈA��ÃÅÇLu z/��� ÃÅÇLu_qKx)È�Ç�Ä)È/x�ÇLuZ��o z Ã�o�| s t�p�q z ÇXÄ s p,È z o¹q�tÅÄ)Èft s p s p>È_È�Ç)p�q�oZp�Ä�Ç 4 oL� s t z Æ]p�u ÆK�K� s9z È
Æ]p ��Ç)Æ �]Ã�Æ�u'x)ÃÅÇ��+x =�� Æ z ÃÅÇLu � � �iz/��� ÃÅÇLu�Ä s p�Ä�Ç z p�x�ÇLuA� � " s p,ÈeÆ]p¢u ÆK�K� s9z È�t�p 9bx z tÅÇ)Æ z 4�� < � � Ä�y ÇLu�È?� 4 �&q�t z Ç°Æ]p�Ç
� z/s � s9z Èft s p�Ä s |D��o z o1�]ÃÅÇ 4 Ãky ' p>È�Ç)p�uft�È/xcqCy ' |D�]ÃvtÅÄ`oZÈft s p �Zs9z |SoZÃvtwu/x�Ç � �K|So1twu � � s p>ÈeÆ]p¢u ÆK�K� s9z È'u ÆK��x z tÅÇ)Æ z 4� < % =

Â Ç�Ä�t°Ä s p ��z |¶Ç q s p�Ä ÃÅÇ z ¤¹ÃÅÇ & s Æ�x���o z Ä/{�o¹Ä)Æ]p�ÇÕq]Ç·Ä�ÇLu:q]Ç)Æ�� |¶ÇLu�Æ z ÇLu = 6 y ' p,È�Ç)p�uft�È/xÕqCy ' |D�]ÃvtÅÄ`oZÈft s p
�Zs9z |SoZÃvtwu/x�Ç<��oeqKx)È�Ç�Ä)È�Ç z q]ÇLu z/��� ÃÅÇLu 4 È z/� u 9"o1tv�]ÃÅÇ<u ÆK�K� s9z ÈA�A|So1twul��Ç)Æ]È�o¹Ä�Ä�Ç��]È�Ç z q]ÇLu z/��� ÃÅÇLu¡o9u,u�Ç . Ä s p>È z Ç�q�t�È�ÇLu
� p s Æ�u
Ç)pY��Ç zfz/s p�u.Æ]pXÇ��]Ç�|D�]ÃÅÇ<u Æ z ÃÅÇLu.q s p]p�x�ÇLu¡oZp�Ä z x�ÇLu#�`Ä/{�o1�Kt�È z Ç �g�Lu5Ç�Ä)Èft s p � � = 6 o�| s t�p�q z ÇáÄ s p>È z o¹q�tÅÄ)Èft s p
oZÆ z o È�Ç)p�q�oZp�Ä�Ç 4 o¹Ä�Ä�Ç��]È�Ç z q]ÇLu z/��� ÃÅÇLu�q]ÇY�]Ã�Æ�u�9 s9z ÈZu ÆK�K� s9z È�Ç)È 4 x)Ãvtv|Dt�p�Ç z Ä�Ç)Ã�ÃÅÇLu_q]ÇUÈ z/� u
9Wo1tv�]ÃÅÇiu ÆK�K� s9z È
|So1twuA�K�KtÅÇ)p§Ç)p,È�Ç)p�qÁÆo��u,x)ÃÅÇ�Ä)Èft s p]p�ÇÜq]ÇLu z/��� ÃÅÇLu�È z/� u'��Ç)Æ�Ä s p,È z Ç�q�t�È�ÇLu�q�oZp�u�ÃÅÇLu�q s p]p�x�ÇLu =

) ÇÜÄ�Ç)È È�ÇÜÇ�����x z tv|¶Ç)p>È5oZÈft s p u Æ z q]ÇLu�q s p]p�x�ÇLu�p s p	oZp�Ä z x�ÇLuA�Kt�Ã z ÇLu,u s9z È'�>Æ�ÇcÄ�ÇLu�q]Ç)Æ�� |¶ÇLu Æ z ÇLu'u s p,È�Ä`o��
��o1�]ÃÅÇLuáq]Ç�qKx)È�Ç�Ä)È�Ç z q]ÇLu<��x��Kt�È�ÇLuáq]Ç�Ä s p]p�o1twu/u5oZp�Ä�Ç�q]Çep�oZÈ Æ z Ç�Ãwx �+��z Ç�|¶Ç)p>È3q�t87�x z Ç)p,È�ÇLu = !�p�� z Ç�|DtÅÇ z ��o9u/u5o � Ç
q]Ç�� z o1t�ÈIu�Ç�9 s Ä`oZÃvtwu�Ç z u�Æ z ÃÅÇLu z/��� ÃÅÇLu�Ä s p�uftÅqKx z x�ÇLu_Ä s |D|¶ÇXÃÅÇLu[|¶Ç�t�Ã�ÃÅÇ)Æ z ÇLuZ��o z ÃÅÇLu_q]Ç)Æ��¢|�x)Èf{ s q]ÇLuA�d|So1twu s p
��Ç)Æ]È3Ç)p���twuVo � Ç z q]Ç_ÃÅÇLueÆ]Èft�Ãvtwu�Ç z Ç)p u/xL�,Æ�Ç)p�Ä�ÇN� s Æ z p�ÇN��o9u z twu/�,Æ�Ç z qCy s ÆK�]ÃvtÅÇ z Æ]p�ÇN��x��Kt�È�Ç°q]Ç°Ä s p]p�o1twu,u5oZp�Ä�Ç =
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�Zs Æ�u_oA� s p�u[�{Æ	q�oZp�u_Ä�ÇcÄ,{�o1�Kt�È z ÇUÆ]p oZÃ �+s9z t�Èf{K|¶Çg��Ç z |¶Ç)È È5oZp,È°qCy Ç��{È z o1t z Ç�� 4 ��o z Èft z q]ÇXq s p]p�x�ÇLuI� s
s �
Ãwx�Ç)p]p�ÇLuA�¡q]ÇLu z/��� ÃÅÇLuUqCy�o9u/u s Ä�t�oZÈft s p©� s ÆK��oZp>È\oL� s t z q]ÇSÈ z/� u=9"o1tv�]ÃÅÇLuSu ÆK�K� s9z È/u =36 o¢|�x)Èf{ s q]Ç�� z/s � s u/x�Ç ÇLu È
9 s p�qKx�Ç�u Æ z Ãky Æ]Èft�Ãvtwu5oZÈft s p q]ÇSÃ�o¢|¶ÇLu Æ z Ç q]Ç��>Æ�oZÃvt�È/x p s |D|�x�ÇYÃ�o�� | s t�p�q z ÇYÄ s p,È z o¹q�tÅÄ)Èft s p � Ç)ÈXpoy Æ]Èft�Ãvtwu�Ç
��o9uA�BÄ s p>È z o1t z Ç�|¶Ç)p,È 4 Ã�o��]Ã�ÆK��o z È¶q]ÇLu¶o1�K� z/s Ä/{�ÇLu¶Ä)Ã�o9u/u/tw�>Æ�ÇLuA��Æ]p u ÆK�K� s9z Èi|Dt�pKtv|SoZÃ�o9u/u s Ä�twx¦oZÆ�� z/��� ÃÅÇLu
z Ç�Ä/{�Ç z Ä,{�x�ÇLu = �Zs Æ�ucoA� s p�ucÄ/{ s twu/táq]Ç×p�Çi��o9u°Æ]Èft�Ãvtwu�Ç z Ä�Ç)È È�Ç¶Ä s p,È z o1t�p>È�ÇYÄ`o z p s Æ�u���Ç)p�u s p�u��,Æoy t�Ã<poy ÇLu È���o9u
È s Æ-& s Æ z u3o1twu,xI� s Æ z Ãky Ç��
��Ç z È�q]Ç�qKx � pKt z Æ]pYÈ�Ç)Ã�u ÆK�K� s9z È = ) Ç[�]Ã�Æ�uA�{Ä�Ç z È5o1t�p�ÇLu z/��� ÃÅÇLueqCy�o9u/u s Ä�t�oZÈft s p���Ç)ÆK��Ç)p,È
oL� s t z Æ]p59Wo1tv�]ÃÅÇYu ÆK�K� s9z È�Ç)ÈI�)È z Ç�È z/� u't�p>È/x z ÇLu,u5oZp>È�ÇLuI� s Æ z Ãky Ç�����Ç z È =

Â ÇLu z/��� ÃÅÇLuA���,Æ�Ç§p s Æ�u¦oL� s p�u¦o1�K��Ç)Ãwx�ÇLu q]ÇLu���x��Kt�È�ÇLuYq]Ç�Ä s p]p�o1twu,u5oZp�Ä�Ç��Xu s p>È�u s ÆK��Ç)p>È6t�p�Ä s p]p>Æ�ÇLu:q]Ç
Ãky Ç�����Ç z È\Ç)Èiu s p>ÈA�4u s t�Ègt�p�qKx)È�Ç�Ä)È5o1�]ÃÅÇLuD��o z ÃÅÇLuiu � u�È � |¶ÇLuUÄ)Ã�o9u,uftw�>Æ�ÇLu#�lu s t�È×q�t��SÄ�t�ÃÅÇ�|¶Ç)p>È qKx)È�Ç�Ä)È5o1�]ÃÅÇLu¶q�oZp�u
Ãky Ç)p�u�Ç�|S�]ÃÅÇ\q]ÇLuNt�p]p s |Y� z o1�]ÃÅÇLu z/��� ÃÅÇLu�u s ÆK��Ç)p,È°È z/s ÆK�+x�ÇLu���o z ÃÅÇLuNu � u�È � |¶ÇLu_Ä)Ã�o9u,uftw�>Æ�ÇLu = �Zs È z Ç\oZÃ �+s9z t�Èf{K|¶Ç
� o z oZp>Èft�Èi��o z Ä s p�u È z Æ�Ä)Èft s p©q]Ç 9 s Æ z pKt zgz Ç)Ã�oZÈftv��Ç�|¶Ç)p>ÈD��Ç)Æ q]Ç z/��� ÃÅÇLu×Ä`o z u5Ç)Æ]ÃÅÇLuXÃÅÇLu z/��� ÃÅÇLu×qCy�o9u/u s Ä�t�oZÈft s p
o � oZp,È°Æ]p�Çg| s t�p�q z Ç\Ä s p>È z o¹q�tÅÄ)Èft s pUu Æ���uVo1|¶Ç)p>È�x)ÃÅÇ��+x�Çg��o zZz o1�K� s9z ÈÜoZÆ��·oZÆ]È z ÇLu z/��� ÃÅÇLu�u s p,È z Ç)È�Ç)p,Æ�ÇLuÜÇ)È
� z/s � s u/x�ÇLu 4 Ãky Ç�����Ç z È =

6 ÇLuBÇ�����x z tv|¶Ç)p,È5oZÈft s p�u<�,Æ�Ç�p s Æ�u<oL� s p�u z x`oZÃvtwu/x�ÇLun| s p,È z Ç)p>È<�,Æ�ÇáÃÅÇLun��x��Kt�È�ÇLu¡q]Ç�Ä s p]p�o1twu/u5oZp�Ä�Ç s �]È�Ç)p>Æ�ÇLu
u s p,È_Ç 7�Ç�Ä)Èftv��Ç�|¶Ç)p>ÈN��Ç)Æ�p s |Y� z Ç)Æ�u5ÇLu_Ç)ÈN�,Æoy Ç)Ã�ÃÅÇLu z Ç�� z xLu�Ç)p,È�Ç)p>È z Ç)Ã�oZÈftv��Ç�|¶Ç)p>È�u s ÆK��Ç)p>È�q]ÇLu�Ä s p]p�o1twu/uVoZp�Ä�ÇLu
t�p>È/x z ÇLu,u5oZp>È�ÇLu =



Â ÇYÄ/{�o1�Kt�È z Ç�� z xLu�Ç)p,È�Ç:oZÆ�u/uftáÆ]p�Ç6u s Ã�Æ]Èft s p ��Ç z |¶Ç)È È5oZp>È\q]Ç Ä s9zfz t � Ç z Ãky Æ]p q]ÇLu×qKx 9WoZÆ]È/u×q]Ç Ãky ' p,È�Ç)p�uft�È/x
qCy ' |D�]ÃvtÅÄ`oZÈft s p = = o1�K��Ç)Ã s p�u��>Æ�Ç×Ä�Ç)È È�Çi|¶ÇLu Æ z Ç×q]ÇD�,Æ�oZÃvt�È/xg��Ç z |¶Ç)ÈÜq]Çg|¶ÇLu Æ z Ç z Ãky§x)È s p]p�Ç�|¶Ç)p,ÈSu È5oZÈftwu Èftw�,Æ�Ç
qCy s ��u�Ç z ��Ç z ��Ç)Æ q]Ç Ä s p,È z Ç Ç��]Ç�|D�]ÃÅÇLug� s Æ z Æ]p�Ç z/��� ÃÅÇ � 	 � ��o zSz o1�K� s9z È 4 Ã�o¢�¹oZÃÅÇ)Æ z oZÈ È�Ç)p�qÁÆ�Ç6u s Æ�u
Ãky { � � s Èf{ � u�Ç�qCy t�p�qKx���Ç)p�q�oZp�Ä�Ç�Ç)p>È z Ç � Ç)È � =+6 ÇeqKx 9"oZÆ]È<|So�&½Ç)Æ z q]ÇeÄ�Ç)È È�Ç'|¶ÇLu Æ z ÇeÇLu È�q]ÇeÄ s p!��Ç zf� Ç zXz o1�KtÅq]Ç��
|¶Ç)p>È���Ç z uOu�ÇLu ��oZÃÅÇ)Æ z u3Ç��{È z ��|¶ÇLu � �is Æ � � q � u��,Æ�Ç�ÃÅÇLu�q s p]p�x�ÇLu�x)È Æ�q�twx�ÇLu�q]Ç���tÅÇ)p]p�Ç)p,ÈeÈ z/s �6� s Ã�ÆK|Dt�p�Ç)Æ�u5ÇLu =
Â Ç���Ç)p�q�oZp>ÈA��ÃÅÇLu�9 s p�q]Ç�|¶Ç)p>È/ugu È5oZÈftwu Èftw�,Æ�ÇLuXq]ÇSÃky ' p,È�Ç)p�uft�È/xSqCy ' |D�]ÃvtÅÄ`oZÈft s p-9 s p,ÈXq]ÇSÄ�Ç)ÈSt�p�q�tÅÄ�Ç¶Æ]p�Ç�|¶ÇLu Æ z Ç
��o z ÈftÅÄ)Æ]Ãvt ��z Ç�|¶Ç)p>È�t�p>È/x z ÇLu/u5oZp,È�ÇO� s Æ z x���oZÃ�Æ�Ç z Ãky t�p,È/x z �)È�q]ÇLuBÄ s p]p�o1twu/u5oZp�Ä�ÇLu s �]È�Ç)p>Æ�ÇLu = 6 oZu s Ã�Æ]Èft s pD�>Æ�Çjp s Æ�u
oL� s p�u4� z/s � s u/x�Ç�q�oZp�uBÄ�ÇáÄ/{�o1�Kt�È z ÇO� s Æ z q�tv|Dt�p>Æ�Ç z Ãky tv|D��o¹Ä)È<q]ÇáÃ�o�È5o1t�Ã�ÃÅÇ3q]ÇLu�q s p]p�x�ÇLu.u Æ z Ä�Ç)Ènt�p�q�tÅÄ�Ç���Ç z |¶Ç)È
q]Ç_Ä s p�u�Ç z ��Ç z ÃÅÇLu�� z/s � z twx)È/xLu[u È5oZÈftwu Èftw�,Æ�ÇLu�q]Ç_Ä�Ç_q]Ç z pKtÅÇ z = �Is Æ�u � s ÆK� s p�u3oZÃ s9z u�Æ]Èft�Ãvtwu�Ç z Ä�Ç)È È�Ç_p s ÆK��Ç)Ã�ÃÅÇZ|¶Ç��
u Æ z Ç��{p s |D|�x�Ç�Ãky ' p>È�Ç)p�uft�È/x°qCy ' |D�]ÃvtÅÄ`oZÈft s p �Is9z |SoZÃvtwu,x�Ç���� s Æ z Ç��ÁÈ z o1t z Ç°q]ÇLu�Ä s p]p�o1twu,u5oZp�Ä�ÇLu�Ç)È3ÃÅÇLu3Ä s |D��o z Ç z
Ç)p>È z ÇXÇ)Ã�ÃÅÇLu'�,Æ�Ç)Ãw�>Æ�Ç�u s t�È�Ã�oUÈ5o1t�Ã�ÃÅÇÜq]ÇLu�q s p]p�x�ÇLu =

�Zs Æ�ueoL� s p�u z x`oZÃvtwu/x_q]ÇLu3Ç��
��x z tÅÇ)p�Ä�ÇLueÄ s |D��o z oZÈftv��ÇLueÇ)p>È z Ç�Ãky ' p>È�Ç)p�uft�È/x�qCy ' |D�]ÃvtÅÄ`oZÈft s p �Is9z |SoZÃvtwu,x�Ç�Ç)È3Ã�o
| s t�p�q z ÇUÄ s p>È z o¹q�tÅÄ)Èft s pÕq�oZp�u�ÃÅÇY�]Æ]È�qCy§x���oZÃ�Æ�Ç z Ã�o¶Ä`o1��o¹Ä�t�È/xUq]ÇÜÄ�ÇLu_q]Ç)Æ�� |¶ÇLu Æ z ÇLu 4 Ç��{È z o1t z ÇXq]ÇLu[��x��Kt�È�ÇLu
q]Ç¶Ä s p]p�o1twu/uVoZp�Ä�Ç =�6 ÇLuY� z Ç�|DtÅÇ z u z xLu Æ]Ã�È5oZÈ/u s �]È�Ç)p>Æ�uA��Ç)ÈcÄ s p ��z |�xLu���o z Ä�Ç)Æ��£� z xLu�Ç)p>È/xLuXq�oZp�uÜÃÅÇ¶Ä,{�o1�Kt�È z Ç
�i��| s p>È z Ç)p>ÈN�,Æ�Ç�Ã�oi| s t�p�q z ÇcÄ s p,È z o¹q�tÅÄ)Èft s p�u�Ç°Ä s |D� s9z È�Ç��KtÅÇ)p¢��o z[z o1�K� s9z È 4 Ãky ' p,È�Ç)p�uft�È/xÜqCy ' |D�]ÃvtÅÄ`oZÈft s p
�Zs9z |SoZÃvtwu/x�Ç =+6 o[u/tv|D�]ÃvtÅÄ�t�È/xjq]ÇjÃ�o'| s t�p�q z Ç3Ä s p,È z o¹q�tÅÄ)Èft s pD��o zlz o1�K� s9z È 4 Ãky�o9uf��Ç�Ä)Ènu�È5oZÈftwu Èftw�>Æ�Ç�q]ÇjÃky ' p,È�Ç)p�uft�È/x
qCy ' |D�]ÃvtÅÄ`oZÈft s p �Is9z |SoZÃvtwu/x�Ç�poy�oZÃ�È ��z Ç°Ç)p z tÅÇ)p6u�ÇLu3Ä`o1��o¹Ä�t�È/xLu 4 Ç��{È z o1t z Ç_q]ÇLu3Ä s p]p�o1twu/u5oZp�Ä�ÇLu � o1�]ÃÅÇLu3Ç)È�Æ]Èft�ÃÅÇLu =

�Zs È s p�u¡È s Æ]È�Ç 9 s twu4�,Æ�Çáp s Æ�u4x)È5oZp>È<qKx���o zfz o9u/u,xLu¡qÁÆiu�Ç)ÆKt�ÃÁq]ÇXu�ÆK�K� s9z Èn|Dt�pKtv|SoZÃ���Ç z |¶Ç)È È5oZp,È�q]ÇjÄ s p,È z ¤¹ÃÅÇ z
ÃÅÇLu z/��� ÃÅÇLuUqCy�o9u/u s Ä�t�oZÈft s p qKx)È�Ç�Ä)È/x�ÇLuA�.p s Æ�uS� z Ç)p s p�ucÃÅÇ z twu/�,Æ�Ç z x�Ç)Ã�q]ÇSqKx)È�Ç�Ä)È�Ç z q]ÇLuUÄ s p]p�o1twu/u5oZp�Ä�ÇLu×o � oZp,È
Æ]p 9"o1tv�]ÃÅÇYu�ÆK�K� s9z ÈA��Æ]p�Ç79 s9z È�Ç���oZÃÅÇ)Æ z � s Æ z Ã�oD|¶ÇLu�Æ z Çcq]ÇY�,Æ�oZÃvt�È/xÜÆ]Èft�Ãvtwu,x�ÇcÇ)ÈIx)È5oZp,ÈI� s Æ z È5oZp>ÈZtwu/u Æ�ÇLu�qCy Æ]p
�K{�x)p s | � p�Ç·oZÃwx`oZÈ s t z Ç§È�Ç)ÃI�,Æ�Ç§qÁÆ � z ÆKt�È = ' Ã�q]Ç���tÅÇ)p,ÈYoZÃ s9z u¶p�x�Ä�ÇLu,u5o1t z Ç�qCy§x)È Æ�q�tÅÇ z Ãky tv|D��o¹Ä)È q]ÇLu q s p]p�x�ÇLu
� z ÆKt�È/x�ÇLu u Æ z ÃÅÇLujÄ s p]p�o1twu/u5oZp�Ä�ÇLu s �]È�Ç)p>Æ�ÇLuA�{Ä�Ç�Ä�td� s Æ z Ç)p���twu5o � Ç z q]ÇLu�u s Ã�Æ]Èft s p�u���Ç z |¶Ç)È È5oZp>È3q]Ç�qKx)È�Ç�Ä)È�Ç z ÃÅÇLu
z/��� ÃÅÇLu'� s È�Ç)p>ÈftÅÇ)Ã�ÃÅÇ�|¶Ç)p,ÈI� z ÆKt�È/x�ÇLu�Ç)È�q]Ç�� z x���Ç)pKt z Ãky Ç�����Ç z ÈeÃ s9z u�q]Ç°Ãky�oZp�oZÃ � u�ÇÜq]Ç°Ä�Ç)Ã�ÃÅÇLu?�&Ä�t =

6 Ç�Ä,{�o1�Kt�È z ÇZu�ÆKtv�¹oZp,È � z xLu5Ç)p>È�Ç_Æ]p�ÇIx)È Æ�q]Ç�qÁÆ6� z ÆKt�ÈeÇ)È�q]ÇZu s p6tv|D��o¹Ä)È u Æ z ÃÅÇLu3Ä s p]p�o1twu/u5oZp�Ä�ÇLu3Ç��ÁÈ z o1t�È�ÇLu
4 ��o z Èft z q]ÇLu�q s p]p�x�ÇLu = � Ã�Æ�uftÅÇ)Æ z u�u s Ã�Æ]Èft s p�u���Ç z |¶Ç)È È5oZp,ÈÜqCy�oZÈ È/x)p>Æ�Ç z ÃÅÇLu°Ç 7�Ç)È/u�q]ÇLu°q s p]p�x�ÇLuN� z ÆKt�È/x�ÇLu�u Æ z
ÃÅÇLu�Ä s p]p�o1twu/uVoZp�Ä�ÇLu s �]È�Ç)p>Æ�ÇLu � u s p>È�� z/s � s u/x�ÇLu�Ç)È'x)È Æ�q�twx�ÇLu =
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? CEGH2E2D?I8I6jNK032DTUA4032d;98I6 > Va03SE;98<AEQyCE? 9 8IV<;98<A � CE8[;98<NMSD6j8<2�;98<NMSD6
? 03kD6X8<2DVI8]CE8I6�CEGH2E2D?I8I6�AE;BJR5L8I6 > 8 � 03NP8<2�Sw8<QB;BJR2D8<2d;�2DGH2:Q9?a035RJL69?_S&GHAEQxAE2:S403;BJL8<2d;
? CEGH2E2D?I8I6y8<QBQ9GH2D?I8I6 > Va03SE;98<AEQmCE?<Q98��f5L?feENK03AEuH03JL6X8_5L8IV<;BAEQ98]CE8I6xJR2D6B;BQBAENP8<2d;96
?��a���3� `b_032D6n5L8jVa0HC7Q98mCE8j5Y0 9 GHAEJR5R5L8yCE8yCEGH2E2D?I8I6x6BAESw8<QBu\JL69?I8fedCE8j2DGHN$kEQ98<AD698I6h?<;BADCE8I6n69AEQi5L8I6nCEGH2E2D?I8I6nkEQBAEJR;9?I8I68<;x5>. JRNMS40HV<;yCE8|VI8I6�CEGH2E2D?I8I6jGH2d;j?<;9?_Q9?a035RJL69?I8I6a`��03QZVIGH2d;BQ98fe~CD032D6v5L8:Va0HC7Q98�CE8�5Y0 9 GHAEJR5R5L8�CE8�CEGH2E2D?I8I6v2DGH2�69AESw8<QBu\JL69?I8fe{;BQ9lI6KSw8<A�Cg.@?<;BADCE8I6ZGH2U;Z?<;9?Q9?a035RJL69?I8I6a`w�n8IV<J�8I6B;�SEQ9GHk403kE5L8<NP8<2d;[5RJL?|03A 9 03JR;jTUAc. JR5�8I6B;�;BQ9lI6jC7J � V<JR5L8$CE8]CE?<;98IV<;98<Q[C7A:kEQBAEJR;yCD032D6yVI8]Va0HC7Q98CE8_;BQX0auH03JR5>`�n8<QB;X03JR2D8I6 9 GHQBNP8I6vCE8�kEQBAEJR;v2D8qSw8<AEu^8<2d;Z�<;BQ98�;BQX03JR;9?I8I6OCE8:NK032EJLl<Q98�03AE;9GHNK03;BJLTUAD8f`x�dJm5>.@GH2�6BAESES&Gf6985>.@8 � JL6B;98<2DVI8PCg. AE2�6 �76B;9l<NP8=Va03S403kE5L8KCE8MCE?<;98IV<;98<Q|5>.103kD698<2DVI8PCE8I6|CEGH2E2D?I8I6]AE;BJR5L8I6aeg5L8M6 �76B;9l<NP8=S&GHAEQBQX0:035LGHQ96JR2DC7JLTdAD8<QKr�5>. AE;BJR5RJL6�03;98<AEQPTUAD8O698I6=CEGH2E2D?I8I6M2D8OVIGH2U;BJL8<2E2D8<2d;KSEQ9GHk403kE5L8<NP8<2d;KS40H6=5L8I6�JR2 9 GHQBNK03;BJLGH2D6PAE;BJR5L8I6a`��03JL6�8<2q03ADV<AE2qVa0H6�eE5L8]6 �76B;9l<NP8[2D8]698<QX0PVa03S403kE5L8|Cg. JR2DC7JLTdAD8<Qmr�5>. AE;BJR5RJL6X03;98<AEQ[TUAD8<5R5L8I6j69GH2U;y5L8I6 � k&GH2E2D8I6 �JR2 9 GHQBNK03;BJLGH2D6:r�0�oBGHAE;98<Qa`��n8<;B;98 9 GHQBNP8sCE8skEQBAEJR;ZQ98<2DC�5L8I6OCEGH2E2D?I8I6FC7J � V<JR5L8<NP8<2U;q8 � SE5LGHJR;X03kE5L8I6OS403QOAE26 �76B;9l<NP8_CE8 9 GHAEJR5R5L8_CE8]CEGH2E2D?I8I6a`D�mGHAD6x2D8[5>.@?<;BADC7JL8<Q9GH2D6mCEGH2DV_S40H6�CD032D6j5Y0=6BAEJR;98]CE8_VI8<;B;98_;B�DlI698f`
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�}GHAEQM;BQX03JR;98<Q=5L8ZVa0H6=CE8I6=CEGH2E2D?I8I6=NK032DTdA4032U;98I6ae�2DGHAD6�SEQ9GHS&Gf69GH2D6MV<5Y0H696BJLTdAD8<NP8<2U;M69GHJR;MCE8vQ98<NMSE5Y0HVI8<Q5L8I6�CEGH2E2D?I8I6jNK032DTUA4032d;98I6�S403Q�5Y0�uf035L8<AEQ�NPG��^8<2E2D8$GHkD698<QBu^?I8]6BAEQx5>.@8<2D6X8<N|kE5L8|CE8I6jCEGH2E2D?I8I6�S&GHAEQx5>.103;B;BQBJRkEAE;0 7 8IV<;9?feD69GHJR;�CE8]V<Q9?I8<Q�AE2F2DGHAEu^8<5�03;B;BQBJRkEAE;�S&GHAEQjVI8I6xJR2 9 GHQBNK03;BJLGH2D6�NK032DTdA4032U;98I6a`�mGHAD6m2DGHAD6 9 G\Va035RJL698<Q9GH2D6ae4CD032D6m5Y0v6BAEJR;98�CE8$VI8<;B;98�;B�DlI698few6BAEQjAE2D8=698<AE5L8 9 GHQBNP8$CE8$kEQBAEJR; >����! #"�$&%'%)(*�! 
�,+,+-$&%)(*�! `
. / +
)10�%20$%23�4 *65�7 !98 +:0�)('�#&)$*,+;39**< ! )>=?0A@9BAB1<{%DC�%�#w#E@9B1<{%DC

-cGHQ96XTUAD8M5L8I6$CEGH2E2D?I8I6$?<;BADC7JL?I8I6$69GH2U;$kEQBAEJR;9?I8I6|8<;$SE5RAD6_SEQ9?IV<JL69?<NP8<2U;ae�5LGHQ969TdAD8M5L8I6]uf035L8<AEQ96|CE8KVI8<QB;X03JR2D603;B;BQBJRkEAE;96�69GH2d;�8<QBQ9GH2D?I8I6aeE5Y0$Q98IV9�D8<Q9VX�D8|CE8[Q9l��f5L8I6xCg.10H696XGdV<JY03;BJLGH2:CD032D6�CE8[;98<5R5L8I6xCEGH2E2D?I8I6�QBJL69TUAD8_CE8GF GHAEQB2EJRQCE8I6xQ9l��f5L8I6jJR2DVIGHQBQ98IV<;98I6a`�nGH2D6BJLCE?<Q9GH2D6[AE2D8$k40H698$CE8$CEGH2E2D?I8I6IH�2DGH2skEQBAEJR;9?I8$8<;m5>.@8<2D698<N$kE5L8�CE8I6mQ9l��f5L8I6[Cg.10H6969G\V<JY03;BJLGH2s;BQ9GHAEu^?I8I6r�S403QB;BJRQjCE8JH�8<2FAE;BJR5RJL6X032d;jAE2D8_NP8I6BAEQ98_CE8|TUA4035RJR;9?IKMLON>PQ `�dJ�5>.@GH2�6BAESES&Gf698$TdAc. AE2�SE�D?<2DGHNPl<2D8M8 � ;9?<QBJL8<AEQ]035R;9l<Q98�HmeD2DGHAD6_GHkE;98<2DGH2D6]035LGHQ96[AE2D8�2DGHAEu^8<5R5L8=k40H698AHSRTdAEJwVIGHQBQ98I6BS&GH2DC:r|AE2D8yu^8<Q969JLGH2ZkEQBAEJR;9?I8_CE8THm`dz{2:03SESE5RJLTdA4032U;�6BAEQUH R 5L8I6nNP�<NP8I6h;98IV9�E2EJLTdAD8I6�CE8yQ98IV9�D8<Q9V9�D8CE8FQ9l��f5L8I6PCg.10H6X69GdV<JY03;BJLGH2�TUAD8:VI8<5R5L8I6v03SESE5RJLTUAD?I8I6v6BAEQVHme�2DGHAD6vGHkE;98<2DGH2D6PAE2W2DGHAEu^8<5y8<2D698<N|kE5L8qCE8FQ9l��f5L8I6Cg.10H6969G\V<JY03;BJLGH2WLON>PQ�X `-/. JRNMS40HV<;_C7AskEQBAEJR;[0�YU032U;]035R;9?<Q9?#H�Sw8<AE;[698]NP8I69AEQ98<Qm69GHJR;[C7JRQ98IV<;98<NP8<2U;_6BAEQm5L8I6mCEGH2E2D?I8I6ae
6XGHJR;m6BAEQy5L8I6VIGH2E2403JL696X032DVI8I6[GHkE;98<2dAD8I6[rPS403QB;BJRQmCE8I6yCEGH2E2D?I8I6a`wb[032D6y5L8]SEQ98<NMJL8<Q[Va0H6ae4JR5�6BA[ZP;mCE8]NP8I6BAEQ98<Qm5Y0PC7J]\g?<Q98<2DVI88<2U;BQ981H�8<;^H_RwSwGHAEQ�8I6B;BJRNP8<Qj5L8[;X03A � CE8_CEGH2E2D?I8I6y8<QBQ9GH2D?I8I6a`b_032D6�5L8x698IVIGH2DC=Va0H6aeHJR5E6BA[ZP;/Cg.@GHkD698<QBu^8<Q{5L8I6{C7J]\g?<Q98<2DVI8I6/8<2d;BQ98h5L8I6{8<2D698<N|kE5L8I6_N PQ 8<;DN PQ`X S&GHAEQ�NP8I6BAEQ98<Q5>.@8,\g8<;jC7AFkEQBAEJR;j6BAEQx5L8I6jQ9l��f5L8I6�Cg.10H6969G\V<JY03;BJLGH2�CE?<;98IV<;9?I8I6y0au^8IV]5Y0�NP8I6BAEQ98JKt`-cGHQ96XTUAD8x2DGHAD6~;BQX0Iuf03JR5R5LGH2D6i0au^8IVjCE8I6/CEGH2E2D?I8I6iQ9?I8<5R5L8I6aef2DGHAD6{2D8j6X0Iu^GH2D6~S40H6/6BJD5L8I6/CEGH2E2D?I8I6i69GH2U;~kEQBAEJR;9?I8I6GHA:2DGH2c`Oa 5c8I6B;�CEGH2DV_JRNMS&Gf696BJRkE5L8]CE8_Va035LV<AE5L8<Qy5>. JRNMS40HV<;�Q9?I8<5pC7A:kEQBAEJR;a`��03QxVIGH2U;BQ98fed2DGHAD6iS&GHAEu^GH2D6n8I6B;BJRNP8<Qi5>. JRNMS40HV<;xC7AvkEQBAEJR;n6BAEQi5L8I6iVIGH2E2403JL6X6X032DVI8I6h8 � ;BQX03JR;98I6h8<2v69AESESwGf6X032d;5L8I6hCEGH2E2D?I8I6�VIGHQBQ98IV<;98I6x8<;x8<2F?<;BADC7JY032U;x5L8I6h8,\&8<;96xCg. AE2OkEQBAEJR;hJR2U;BQ9G\C7AEJR;j03QB;BJ]b4V<JL8<5R5L8<NP8<2U;mCD032D6xVI8I6hCEGH2E2D?I8I6a`�mGHAD6�69GHNMNP8I6m035LGHQ96xQX03NP8<2D?|rM?<;BADC7JL8<Q�5Y0PC7J]\&?<Q98<2DVI8]8<2d;BQ98JNJPQ 8<;^NJPQ`X `�dJpGH2:69AESESwGf698_TdAD8IN PQ Q98<SEQ9?I698<2U;98|5L8I6�VIGH2E2403JL696X032DVI8I6y2DGH2FkEQBAEJR;9?I8I6ae4035LGHQ96
c 5L8I6�Q9l��f5L8I6jVIGH2U;98<2dAD8I6yCD032D6^NJPQed NJPQ X 69GH2d;�5L8I6xQ9l��f5L8I6jVIGHQBQ98IV<;98<NP8<2d;jQ98<;BQ9GHAEu^?I8I6mCD032D69H_R
c 5L8I6�Q9l��f5L8I6jVIGH2U;98<2dAD8I6yCD032D6^N PQgf N PQ`X 69GH2d;�5L8I6xQ9l��f5L8I6jVIGHQBQ98IV<;98I6y8<;x2DGH2:;BQ9GHAEu^?I8I6jCD032D6GH R
c 8<;}8<2[bD2ce�5L8I6pQ9l��f5L8I6�VIGH2d;98<2UAD8I6{CD032D6
NJPQ`X f NJPQ 69GH2U;�5L8I6pQ9l��f5L8I6}8<QBQ9GH2D?I8I6};BQ9GHAEu^?I8I6�CD032D6
H_R^8<;}03kD698<2d;98I6CE8IH-p0Vh}Jv�fAEQ981aji�`lk]SEQ9?I698<2U;98$5L8I6�;BQ9GHJL6I�fQ9GHAESw8I6mCE8]Q9l��f5L8I6mGHkE;98<2UAD8I6[8<2s?<;BADC7JY032U;[5L8I6jCEGH2E2D?I8I6�mM6X03JR2D8I6In8<;x5L8I6jCEGH2E2D?I8I6jkEQBAEJR;9?I8I6a`-/. JRNMS40HV<;_C7AqkEQBAEJR;y6BAEQyAE2q6oY76B;9l<NP8|Cg.@8 � ;BQX0HV<;BJLGH2�CE8]Q9l��f5L8I6mCg.10H6969G\V<JY03;BJLGH2qS&8<AE;yCEGH2DV$698]NP8I6BAEQ98<Q[8<2Va035LV<AE5Y032U;y5L8_S&GHAEQ9VI8<2U;X01�^8|CE8[Q9l��f5L8I6yVIGHQBQ98IV<;98I6�S&8<Q9C7AD8I6j8<;x5L8_S&GHAEQ9VI8<2U;X01�^8$CE8[Q9l��f5L8I6j8<QBQ9GH2D?I8I6j;BQ9GHAEu^?I8I6a`�mGHAD6nSEQ9?I698<2U;9GH2D6xCD032D6h5Y0$698IV<;BJLGH2F6BAEJRuf032U;98ySE5RAD6BJL8<AEQ96hNP?<;B�DGdCE8I6hS&8<QBNP8<;B;X032U;xCE8mkEQBAEJR;98<Qh5L8I6hCEGH2E2D?I8I6a`�n8I6xNP?<;B�DG\CE8I6jVIGHQBQ98I6BS&GH2DCE8<2U;[r=CE8I6UF GHQBNP8I6�CE8[kEQBAEJR;�5L?��^l<Q98<NP8<2d;mC7J]\g?<Q98<2U;98I6a`

p q *ors<�#&%DBy+
%DCutv@x#w5 %DCx0$%"'�#w)�*,+g<}+w)10�**<{%DC
�nGHNMNP8q2DGHAD6K?<;BADC7JLGH2D6Z5L8:SEQ9GHkE5Ll<NP8qCE8:5Y0�CE?<;98IV<;BJLGH2�CE8�Q9l��f5L8I6vCg.10H696XGdV<JY03;BJLGH2ce~;9GHAD6K5L8I6Z03;B;BQBJRkEAE;96S&8<AEu^8<2U;_698];BQ9GHAEu^8<Q[69GHJR;[CD032D6j5Y0KSEQ9?<NMJL69698few69GHJR;mCD032D6y5Y0KVIGH2DV<5RAD6BJLGH2�Cg. AE2D8|Q9l��f5L8f`EyyJR2D6BJ>eD5>.@8<2D6X8<N|kE5L8=CE8I603;B;BQBJRkEAE;96/S&8<AE;~�<;BQ98j0z\g8IV<;9?xS403Q/5L8�kEQBAEJR;ae^NK03JL6{AE2v03;B;BQBJRkEAE;ikEQBAEJR;9?�2D8hS&8<AE;/NPG\C7J]b48<QiTdAD8h5L8I6{Q9l��f5L8I6~VIGH2d;98,{24032U;]VI8<;]03;B;BQBJRkEAE;]CEGH2E2D?f`p�m.@8I6B;[S&GHAEQ9TUADGHJ{2DGHAD6[2DGHAD6_6XGHNMNP8I6TF G\Va035RJL69?I6[6BAEQ[5>.@?<;BADCE8MCE8�;BQ9GHJL6_C7J]\&?<Q98<2d;96;|Y\S&8I6�CE8_kEQBAEJR;a`
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bruit

Extraction 
des règles
d’association avec

!#"$&% !#"$('
!#"$*) !+"$('
! "$,'-) ! "$

! "$('! "$
. /103254769872;:

< <3=

!+"$(' ) !#"$
!+"$ % !+"$('!#"$ ) !#"$,'

>@?BA@C'aji�`lk cED ;BADCE8|CE8[5>. JRNMS40HV<;yC7AFkEQBAEJR;y6BAEQ�5L8I6xQ9l��f5L8I6�Cg.10H6X69GdV<JY03;BJLGH2c`
F AD8<5LTdAD8M69GHJR;[5Y0VF GHQBNP8=CE8�kEQBAEJR;_?<;BADC7JL?I8fe&5L8�VX�DGHJ � CE8I6_VIGHAESE5L8I6HG JR2DC7JRu\JLC7Acec03;B;BQBJRkEAE;JImCEGH2U;_5Y0vuf035L8<AEQ8I6B;nNPGdC7J]b4?I8KG S&GHAEQx6BJRN|AE5L8<Qh5>.103SES403QBJR;BJLGH2:CE8mkEQBAEJR;nCD032D6h5L8I6hCEGH2E2D?I8I6JIi8I6B;nQ9?a035RJL69?mS403QnAE2Z;BJRQX01�^8mAE2EJ]F GHQBNP88<;�6X032D6xQ98<NMJL6X8f`

LNM,O PRQTS1UWVYX[Z\UWS^]`_badc\efUWVg_ih\_bVYa9efj
-p0ySEQ98<NMJLl<Q98nNP?<;B�DG\CE8nVIGH2D69JL6B;98nrjJR2U;BQ9G\C7AEJRQ98hC7A$kEQBAEJR;{CD032D6}AE2M03;B;BQBJRkEAE;lk�e3S403Q}8 � 8<NMSE5L8feH8<;�ry?<;BADC7JL8<Q5L8I6{8,\g8<;96{C7AMkEQBAEJR;/6BAEQ{5L8I6�Q9l��f5L8I6/VIGH2U;98<24032d;iVI8<;~03;B;BQBJRkEAE;/CEGH2E2D?f`^-~.@8<2D698<N|kE5L8�CE8I6�Q9l��f5L8I6/2D8xVIGH2U;98<24032U;iS40H65>.103;B;BQBJRkEAE;mk�2c.@8I6B;xS40H6hNPGdC7J]b4?|8<;n5>.@8,\g8<;�C7AFkEQBAEJR;j8I6B;h5RJL?]03AF2DGHN$kEQ98]CE8[Q9l��f5L8I6�VIGH2U;98<24032d;j5>.103;B;BQBJRkEAE;mk�`b[8|NK032EJLl<Q98MrKSEQ9?IV<JL698<Qm2DGH;BQ98=03SESEQ9G\V9�D8fe&VIGH2D6BJLCE?<Q9GH2D6[5L8�Va0H6[Cg. AE2D8�Q9l��f5L8|5RJY032d;[CE8<A � 03;B;BQBJRkEAE;96[kEJR2403JRQ98I6aeS403Qy8 � 8<NMSE5L8nkporqtsfubvh8<;xwyozq{sfubv|G VI8|;jYdS&8|CE8|Q9l��f5L8|698<QX0KVI8<5RAEJ}TdAD8]2DGHAD6m?<;BADC7JL8<Q9GH2D6[CD032D6j5Y0K6BAEJR;98CE8|VI8<;B;98$698IV<;BJLGH2}I `g�dAESESwGf69GH2D6yTUAD8$VI8<;m03;B;BQBJRkEAE;[k 8I6B;�kEQBAEJR;9?fe&0Iu^8IV�~3� CE8]kEQBAEJR;a`w�mGHAD6�JR2U;BQ9G\C7AEJL69GH2D6m5L8kEQBAEJR;_8<2�Q98<2Uu^8<Q96X032d;n~3� CE8I6[uH035L8<AEQ96_CE8�5>.103;B;BQBJRkEAE;�k�ewVf.@8I69;-{ rz{ C7JRQ98M8<2�VX�4032K�^8a032U;]5L8I6[uf035L8<AEQ96{qts^u�vhS403Q

�tu��W�s8<;�JR2Uu^8<Q9698<NP8<2d;a`
-�0=TUA4032d;BJR;9?|CE8_Q9l��f5L8I6x;98<5R5L8I6yTUAD8|k�o�qtsfubv~8<;mw�o�qtsfubvi8I6B;j035LGHQ96xNPG\C7J]b4?I8f`z{2 F 03JR;ae72DGHAD6yGHkD698<QBu^GH2D6jCE8<A � V9�4032K�^8<NP8<2d;96mC`�D6yr=VI8_;|Y\Sw8_CE8]kEQBAEJR;>L
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