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�(¸xl e�f h%n#æ�½îh��\âLv|r6�O�(ijh��&������������� ��� ����������� ����������� ����� ��������� ����lt�
�(¸?� Ý�v}w~�6ryvÃ� � ��h��-��h�wy� ¬ Ú�r
w~�4«�¯*«3������� ��� ����������� ����������� ����� ��������� ����l�'

�(¸?�(¸|l «�¯*« ©d�Lr�æ*é�n,� ����������� ��� ����������� ����������� ����� ��������� ����l�'
�(¸?�(¸ � £ ij�\s|h�ijh��&�Zpa�~v|�L�4����������� ��� ����������� ����������� ����� ��������� ����l�'

�(¸?� ½Õ�L�~v|âapa�~v|�L��w�pa��� # � w~�~vuÚY��pa�yvÃ�O��w��a©q� � r4p��(�(r6�&pL� f � ����������� ����� ��������� ����l�'
�(¸ � � h�w � sÃ�Zw�¦�v|� f ��s}pLw�wÄv}��pts5�(ryvÃ�Or~v|�A·-�(�O�~v|�L�%����������� ����������� ����� ��������� ����l�)
�(¸?� ± �(h�¦ �(�L�~v|�L�Õ�a©q�(r~v|�Lr~v|�~·4µq���L�6h��\�~v}ptsuvÃ�~· ��������� ����������� ����� ��������� ����l�)
�(¸5' � �\pL����pts}pa����v|�(�Tw~�6r
p��6h��av|h�w�¦�v|� f ���L�6h��\�~v}ptsuvÃ�~· ��� ����������� ����� ��������� ����lt�

�(¸5'(¸|l £ �76 � h����Zh��O��sÃ�\pL�T�Ov}w~�6ryvÃ� � �yvÃ�O�8����������� ����������� ����� ��������� ��� �O�
�(¸5'(¸ � £ �76 � h����Zh��O�T�Z�Liji � �\v}��pa�~v|�L�Å�Z�\w~�
w9������� ����������� ����� ��������� ��� �O�

: # ô � ¡ & ��õ&� �;/ ��ð0
» ��=<´�?>A@�ðG�a��@�ð(¡a���CB;ðG� "0�

� pa���Lr
pa���av|r6h%n � àx¼&½



� ÎOØAÎOÔ}ÔuÉ�Ô;ÎLÓ�����àxÐ�×dØ
à���Ò\×dÉ��	��
���
������¿Ô �OßLØZà}×bÌ���Ð l

� � 
4����)%����!q���
)¿


nqr��G�Zh�w6wAvÃ�(��s}par��Lh�r4�(r��L�\s|h�i³w�v|� p�w f �Lr��6h�r��~v|ijh f pLw�pts|¦�p�·(w���h�h��»�L�(h%��©¶� f h%i³pzvÃ�¾� f ptsus|h��(�Lh�w
v|�Å�Z�Li+� � �6h�r4w6��v|h����ZhL¸e¤f vxw����av|�&�'v}w���par6�yvx� � s}parysÃ·ºv|ij���Or6�
pa�\��©ª�Lr�� f h-w~�as � �~v|�L�W�a©%é��Li'�\vÃ��p��6�Lr~v}pts�ê��(�~v|i'v|ë�pa�~v|�L�
nqr��L�\s|h�i³w'­6é�ê4n¶wZ°�¦ f v}� f r�h �L� v|r6h f v|� f �(r6�(�Zh�w6wÄv|�(�¾w~��h�h��Üpa���¾p�s|�L�*�a©�ijh�ij�Lr�·Åw~��pL�ZhL¸�� �(¬
ijh�r6� � w4w6��v|h��\�~vuÚY�a¥�i'vus{v|�
p�r6·Åpa���®v|��� � w~�6ryvxpzs§pa�(�\suvx��p��~v|�L��w'par6h%hZå(�(r6h�w6wyh��ÅpOw*é�ê4n�w�­ÍhL¸ ��¸�æ � ¼ £
��v|r
� � v|�%�\h�wÄv|�L��¥(�(r6�(� � �Z�~v|�L�»�Z�L�&��r6�asÍ¥(r6h�w~� � r
�Zh%ptsus|�G��pa�yvÃ�O��¥Y�Z�Li+i³pa���-w~·(w~�6h�iT¥ r6�L���O�
w�¥\h��
�t°
¸
½»pLw�wÄv|âLhZs|·%��par
pzs{s|hZs��(r6�(�Zh�w6wÄv|�(��¥O¦ f v}� f'f pLw´��h�h����\h�âLhZs|�L��h��'����w6p��~v}wÄ©ª·�� f h�w~h��(h�h��(w�¥tv}w�� f h�r6h ¬

©d�Lr6h�p+��pa� � rZpts5� f �av}�ZhL¸ e¤f hÀ� f ptsus|h��(�Lh'v}w f �a¦¨���j�
paáLh'pL�\âzp��&�
p��Lh%�a©¶� f h f\� �Lh%�(r6�(�Zh�w6wÄv|�(�»��p ¬
��pL��v|�~·'�(r6�aâLv}�\h��'�\·�p�sxp�r6�Lh�� � i'��h�r¶�a©;�(r6�G�Zh�w�w~�Lr
w´v|���6h�r6i³w��a©;��h�r~©d�Lr6i�pa���Zh�­Aw~��h�h�� ¬d� �-pa����k��Or
w6��pts|h ¬d� �;°
¸jnqp�r
ptsus|hZs§pts|�L�Lr~v|� f i �\h�âLhZs|�L�(i+h��&�+­A�\h�wÄv|�L��¥7p���pts|·GwÄv}w�pa���Õv|ij�\s|h�ijh��\�
pa�~v|�L�;°�vxw¿� f\� w
� f h*�(r~v}�Zh'�6�'��pt·³����r�h�pL� f � f h*hZå(��h��Z�6h��®r6h�w � s|�
w�¸
����� ���
	���
���������
���������
��������� �!����#"�$&%(') ���*+!�,�
.-�/� ����
¹ �Or6i³ptsus|·L¥�pÜé�ê4n vÃ�^v|�
wjiÀvÃ�\v|i'v|ë�pa�yvÃ�O� r�hZsÃh�pOw~hÅ��pa� ��h»�\hZÚ��(h��ÞpLw�©d�asus|�a¦4w�µ10�v|âLh�� pÕÚ��\v|�6h
�Ov}w6�Zr6h��6h%wyh��32W¥&p¿© � ���Z�yvÃ�O�54 µ�27698j¥apa����pjw~h��;:¾¦ f h�r6h<:>=?2W¥aÚ����-pa�¾ßZÏ;×dà �'ÎLÔ(w~�as � �~v|�L�
@.ACBD:�¥�w � � f � f pa�;4�­E@.At°�FÞi'v|��GH4�­I@;°�J KL@
B1:�M&¸ e�f h�w~h��C:¾v}w*��ptsus|h��Å�\�Oi³ptv|�T�a©¶�Z�L��w~��r
ptv|�&�Zw
pa���-ptsusq� f h*hZs|h�ijh��\�
wN@OB1: par�h�ÑìÉZÎaÐ�à �ÁÔ{É�wy�as � �~v|�L��w�¸qÙ¾h%pOw6w � ijh�� f pa�;:¾v}w�Ú��\v|�6h'�Lr�h�ij�(�~·L¸¹ �Lr;hZå p�ij�\s|hL¥tvÃ�+ê���h�r
p��~v|�L��pts � h�wyh�par
� f ­6ê � °Z¥�� f h�í � pL�\r
p��~v}��±�w6wAvÃ�O�(ijh��&�qnqr��L�\s|h�i ­6í�±*n�°
pa���»� f h³æqh�r6��hZå é��zâOh�r%nqr6�L�\s|h�i ­Íæ*é�n�°�Ú��%� f h�pa���aâLhj�\hZÚ��\vÃ�yvÃ�O��¸ £ ��±�r6�~vuÚY��v}pts £ �\�6hZsusuvÃ�Oh����Zh
­Í± £ °
¥;w~�as|âOv|�(�Åp+� � ë�ëZsÃh��&pai+h*v}w��Lh��(h�r
ptsus|·¾w~�
pa��h��TpLw�Ú����Ov|�(�Åp�w f �Lr��6h�w~����pa� f ©ªr��Li�p��-v|�\v|�~v}pts
�Z�L�\Ú�� � rZpa�~v|�L�-�6�j� f h�Ú���pts5�Z�L�\Ú�� � rZpa�~v|�L��¸q±�sus5� f h�wyh'é�ê4n¶w�p�r6h<P � ËEQZß.��ÏYÔuÉ�×dÉ��LrLP � ËÍÌ\ÎLØ �L¸e ��Ú����jpa�'hZå pO�Z�¶w~�as � �~v|�L�'�6�%p¿é�ê4n�¥a� f h���h�w~�q¦�pt·%�Z�L��wÄv}w~�
w���© � wÄv|�(��p�«�r
pa��� f(¬ pa��� ¬ «�� � ���
­A«�¯*«�°���par
pL�Ov|�Li v|����s � �Ov|�(�³«�¯*«Wpts|�L�Or~v|� f i³w´v|�-ê � pa����±%²4pzsÃ�O�Lr~v|� f i v|�j± £#R �a�TSÍ¸ e¤f h4«�¯*«
��par
pO�OvÃ�Oi0hZå(�\s|�Lr6h�w ¬ ��s|h�âLh�r~s|· ¬ � f hjw~h��;2W¸ e�f h�á&�(�a¦�s|h��\�LhjpL� �O� v|r6h��¾pts|�L�(��� f hjw~h�par
� f ��p�� f
v}w � w~h����6�'�Ov}w6��par
��� f h*hZå(�\s|�Lr
pa�yvÃ�O�-�a©7� f h � w~hZs|h�w6w���par��
w��a©U2W¸�¼L·&�\� f h��~v}��ptsus|·L¥Y«�¯*« ��par
pO�OvÃ�Oi
�Z� � s}�-��h�w � i+ijh�� � �TpLw§©ª�asus|�a¦4w�µ
V � � &bõ&� �0/ �TW;ð¾��ð\ ��a¡�WÜ���tð&ð

XWp ��Ø~ÎLÓYQ�Ì&àbÓ��ÀÐ�QÁÌ&É��'É4wy�\s{v|�
wZ2 v|�\�6�³w~i�ptsusÃh�r*pa���Õw~i³ptsus|h�r�w � ��w~h��
w�¥
XWp�ÐìÉZÎLØIQ�Ì+Ðì×dØ~ÎL×dÉ �LÖ*w~hZs|h��Z�
w��L�(h*�(�(�\h�paij�O�(�Àpzs{s���h����Ov|�(�-�(�G�\h�w��6�j��h��\h�âLhZs|�L��h��;¸

[%� � � � �;/ �7�t  � ¡\WYð(�
XWpj��� � ���Ov|�(�-© � ���Z�~v|�L�D] µG�\^�6_8 ��vÃâOh�w*pTÔußLÊqÉtØ ��ßLÒ\Ó �¿©ª�Or4� f h'âapts � hj�a©¶� f h���h�w~�
w~�as � �~v|�L�-v|�Õh�pL� f wyh��L:.`��a©a:��Zr�h�pa�6h��-�\·��(r
pa��� f vÃ�(��¥

XÜ� f h*É�b6Ï;Ô{ßOØAÎO×dà}ßLÓ-àbÓ�×dÉtØdctÎLÔÁvxw#r6h�âOvxwyh��'��h�r~v|�(�Ov}��ptsusÃ·\¥�pLw�� f h � �(��h�r¶��� � ���Àvxw��Z�L��w~�
p��&�~s|·� �Y�(pa�6h��®h�âLh�r6·��~v|ijh%p�©dh�pLwÄv|�\s|hjw~�as � �~v|�L�-v}w�©d� � ����e
XºvÃ� �Zh�r6�
ptv|� pa�(�\suvx��p��~v|�L��w�¥ �Oß.�'à}Ó�ÎLÓ.QZÉ»ØAÉtÔuÎL×dà}ßOÓ(ÐZÌ&à Ï�Ð%i³pt·���hTh�w~�Zpa�\suvxw f h��Þ��h��~¦§h�h��
w � ��w~h��
w;:Y`A¥�p�����¦�vus{sq� f\� w�pts}w~�'s|h�pL�®�6�³�Ov}w6��parZ�-�(�L� ¬ �\�LiÀvÃ��p��&���(�(�\h�w)fO¸

g (+* >�h�iI	@
-G#0�2��-8 * � <�,�>@,+8 * �-,/3#�-K�? 07J�2�>Z
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� � PNP ×dÉZÎ.�

¹ r6�Li pa�¾pts|�L�LryvÃ� f i'v}�'���av|�\�%�a©�âLv|h�¦%¥�p-«�¯*«¨pts|�L�Or~v|� f i9��par�r~v|h�w�� � �%p-w~h �O� h����Zhj�a©§��pOwÄv}�
�L��h�r
pa�~v|�L��w¤�L�Åp'w~h�����©5hZs|h�ijh��\�
w�¦�v|� f � f hZv|r��(ryvÃ�Or~v|�A·-âapts � h§µ

X ��ÉtÔuÉ�×dÉ � à}ÓjwyhZsÃh��Z�Zw4pa���-�\hZs|h��6h�w�� f h f vÃ� f h�w~�4�(ryvÃ�Or~v|�A·��(�(�\hL¥
X��
Ó(Ð�É�ØZ×;pL�(�(w�p'�(h�¦ �(�(�\h%¦¤vÃ� f �(r6h��Z�Li+� � �6h��-�(r~v|�LryvÃ�~·L¥
X ��ÉtÔuÉ�×dÉ���Ø~ÉZÎL×dÉ�Øq�\hZs|h��6h�w��(�(�\h�w�¦�v|� f sÃ�a¦�h�r��(r~v|�Lr~v|�~v|h�w�� f p��³p*�av|âLh��-âapts � h*¦ f v}� f v}w � w � ptsus|·
� f h � �(��h�r���� � ���;¸

£ �j�(r
pL�Z�~v}�ZhL¥�ÏYØ
àbßLØZà}×dÖ���Ò\É�Ò\É�Ðqpar6h � w � ptsusÃ·�� f �&wyh��ÀpOw7w � v|�
p��\sÃh*�(pa�
p�w~�6r � �Z� � r6h�w´©d�Lr�v|ij�\s|h�ijh��\�~v|�(�
� f h�wyh%�L��h�r
pa�~v|�L��w�¸
����� 	&
.-�
+� -���!�� -�!���
Y��
��������� �
���
�* * /���
>*  ���
Y, �
ä��\suvÃáOh³� f hj� � ijh�r~v}��pts�é¶�Lij� � �
p��~v|�L�»¦ f v}� f �Oh��(h�r
ptsus|·Åi�pa�\v|� � sxp��6h�w�r6h�� � s}par%pa���»w~�
p��~v}���(p��
p
w~��r � �Z� � r6h�wÀ­ÍhL¸ ��¸jpar�r
pt·GwZ°Z¥�«§¯*«�k�±�²�pzsÃ�O�Lr~v|� f i³w � w~hTàbØ
Ø~É �LÒ\Ô{ÎOØ�p����,�LÖaÓ�Î.�'à Q��(p��
p-w~�6r � �Z� � r6h�w
­ÍhL¸ ��¸j�(r~v|�LryvÃ�~· �O� h � h�w�¥ f pLw f �
pa�\s|h�w%pa��� suv|�(áLh��ºsuvxwy�
wZ°�©d�Lr�� f h³w~�6�Or
pa�Lh'�a©�� f h³wyh�par
� f �6r6h�hL¥�pLw
v|�
w*wÄv|ë�h'v}w��(�L��á\�(�z¦�� p��4� f h'� � �Zw~h���¸ £ �*�Lr��z¦�w�hZåG���L�(h��\�~v}ptsusÃ·º¦�v|� f � f hjwÄv|ë�hj�a©¶� f h'�(r6�L�\s|h�i³w
pa���^r6h�i³ptv|��w+�a©d�6h��W�6�\�Ts}par��LhT�6�º��hÅwy�as|âLh��Þw � ���Zh�w�wÄ© � sus|· pOw'� f hT�(r��L�Lr
pai1w~���L��w�©d�Lr�sxpO�6áW�a©
�~v|ijh'�Lr�ijh�ij�Or6·Tw~��pL�ZhL¸�nqpar
ptsus|hZsuvxwyi v}w�� f h�� � w~h��Õ�6�-w~��h�h�� � �¾�Z�L��w~�6r � �Z�~v|�L�»�a©§w~h�par
� f ��r6h�h�w
pa���®�6�'�(r6�aâLv}�\h�ij�Lr6h*ijh�i+�Lr6·-w~��pL�ZhL¸ e�f h%i³p���pa�Lh�ijh��\���a©5� f h*v|r6r6h�� � s}par*pa���-�\·\��pai'v}�%�(p��
p
w~��r � �Z� � r6h�w#v|�³��p�r
ptsus|hZs��(r��G�Zh�w6wAvÃ�(�Àvxw�� f h�r�hZ©ª�Lr�h4� f h�áLh�·�©d�Lr f v|� f ��h�r~©ª�Or6i³pa���Zh��a©7�Z�Lij� � �
p��~v|�L��¸� h�w~h�par
� f � � ryvÃ�(�Õ� f h*s}pLwy���\h���pL�\h�v|�»� f h'��par
ptsus|hZsuv|ë�pa�~v|�L�¾�a©§«�¯*«�k�±�²³pts|�L�Lr~v|� f i�w4w f �a¦�h��
� f p���½ £ ½»Ýèpar
� f vÃ��h��Z� � r6h+vxw+w � v|�
pa�\s|hL¸����a¦§h�âOh�r�¥;©dr6�Li hZå(��h�r~v|ijh��\�
pts�i³pL� f v|�(h�w'¦�v|� f hZåG�O�~v}�
parZ� f v|�6h��Z� � r�h¶�6�4�Z�Oijijh�r
��v}ptsG�Ov}w~��r~v|� � �6h���i � s|�~v|�(r6�(�Zh�w6w~�Or
wqpa�����(h��~¦��Lr6á(w;�a©(¦§�Or6áGwy�
pa�~v|�L��w�¥Á� f h�r6h
w~�yv{sus�p�r6h-�~¦§�»i³pzvÃ� f v|� f(¬ s|h�âLhZs*�(r6�L�Or
paiji'v|�(�¾i+�G�\hZs}w�µ-w f p�r6h��Üijh�ij�Lr�·�ij�(�\hZs%­6¼&½»½º°%pa���
�Ov}w~�6ryvÃ� � ��h��¾ijh�i+�Lr6·Ti+�G�\hZs�­AÝ*½»½º°
¸(æqh����\�Or
w*��h��av|���6���(r6�L���&w~hj��p�r
ptsus|hZs§i³pL� f v|�(h�w'­AÛ�¼ � lL¥
é � ±�� e �LÝ�°q¦�v|� f �(r��L�Lr
pai+i'v|�(��h��\âOvÃr��L�(ijh��\��ptsus|�a¦�v|�(�³� f h*�A¦��'ij�(�\hZs}w�¸£ � � f hÜ¼&½»½�¥��(pa�
p vxw-wy�6�Lr6h�� vÃ� p¾�as|�L��pzs¿w f p�r6h�� ijh�ij�Lr6·W¦ f vx� f ��pa� ��h�pO���Zh�w6w~h�� �&·
ptsus�� f h-�(r6�(�Zh�w6w~�Or
w�¸ e�f v}w'ij�(�\hZs��Z� � sx�^��h+v|ij�\s|h�ijh��&��h��W�L�Þ�Ov}w~�6ryvÃ� � ��h��Üijh�ij�Lr6·ºi³pL� f vÃ�(h�w
âOv}p¾� f h��7àbØZ×dÒ&ÎLÔ�Ç�Ì\ÎLØ~É�� � É���ßOØ
Ö-i+h�� f pa�\v}w~i�­ÄhL¸ ��¸ ± ��� é¶±*é�� � w~·Gwy�6h�i �O� Û�¼ � la°Z¸ ê��
� f h+�L� f h�r f p����;¥�v|�Ü� f h³Ý*½»½Ü¥;h�pL� f �(r6�(�Zh�w6w~�Lr'��pa��pL���Zh�w6w¿�L�\s|·»v|�
w�s|�(��pts§i+h�ij�Lr6·�µ��(pa�Zp+vxw
hZå�� f p��(�Lh����&·-p�ijh�w6w6p��Lh ¬ ��pLw6wÄv|�(�ji+h�� f pa�\v}w~i ­ÍhL¸ ��¸qnqæ*½Ü¥(½Ån £ °
¸ e�f h*�(r6�L�\s|h�i³w§vÃ�\âL�as|âLh��®�&·
� f h�wyh%�(r6�L�Or
paiji'v|�(�'ij�(�\hZs}w4par�h%�Z�Lij�\s|h��6hZs|·Å�Ov !�h�r6h��\��¸
±�w��(pa�
p+v}w*w f par�h��-v|�»� f h�¼&½»½ ­~w~h��Z�~v|�L�¾�\°
¥�� f h'i³ptv|�Õv}w6w � h�v}w*� f hj�Z�L�\�6h��\�~v|�L�ÅpL���Zh�w�w��6�

� f h'�(pa�
p(¸ e�f h f v|� f h�r�� f h QZßLÓYQ�Ò\Ø
Ø~É�Ó�×¶Î�Q QZÉ�ÐZÐ¶�6�j� f h%�(p��
p�v}w�¥�� f h f v|� f h�r�v}w�� f h���h�r~©d�Lr6i�pa���ZhL¸
Ý*pa�Zp4�Z�L��wAvxwy�6h����Z·'v}wq�(r6�aâOv}�\h��'�&·jp�i � � � pts�hZå���s � wÄv|�L��ijh�� f p��\vxwyiT¥&pa����sÃ�\pL�'��pts}pa����v|�(��v}wqh�pLw~·
�6��pL� f v|h�âLh%wAvÃ���Zhj�(pa�Zp���p��T��h'pL���Zh�w6w~h����\·Tpa�\·j�(r6�(�Zh�w6w~�Lrt¸
ê��T� f h��L� f h�r f pa���;¥�Ôuß�Î.� ��ÎLÔuÎLÓYQ�àbÓ���v}w�� f h*áLh�·-���av|�&���6���
pL��áLs|h�v|�»� f h�Ý*½»½ ­Aw~h��Z�~v|�L�»�\°
¸

±*w�h�pL� f �(r6�(�Zh�w6w~�Or4��pa�T�O�\sÃ·-pL���Zh�w6w¤v|�
w��z¦��³ijh�i+�Lr6·L¥\vu©§ptsus7� f h'�(pa�
p f ptâLh*��h�h��»�(r6�(�Zh�w6w~h���v|�
pÀs|�G��ptsqijh�ij�Or6·L¥�� f h��Z�Lr6r�h�w~���L���Ov|�(�Õ�(r6�G�Zh�w�w~�Lr���h��Z�Lijh�w¤v}�Os|hj¦ f vus|hj� f h%�O� f h�r4�(r��G�Zh�w6wy�Lr
w�par6h
w~�yv{susqr � �(�\v|�(��¸

� pa���Lr
pa�6��vÃr�h�n � à|¼&½
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£ �'� f v}wq��pa��h�r�¥L¦�h��(r6�L���&w~h��(h�¦ �Z�L��� � r�r6h��&�¶�(p��
p*w~�6r � �Z� � r6h�wqpa���¿s|�&pL�'��pts}pa����v|�(�'w~�6r
pa��h��av|h�w
©d�Lr�r6h�w~��h��Z�~v|âLhZs|·-� f hj¼&½»½îpa���-� f h%Ý*½»½Ü¸ £ �-�LrZ�\h�r��6�j�6h�wy�§� f hZvÃr�hZç���v|h����Z·T�O�-� f h'é�ê4n�¥(¦�h
v|ij�\s|h�ijh��\�6h���� f h�i ©d�Lr�«§¯*« pa���+±%²*pts|�L�Lr~v|� f i³w#�6�%w~�as|âLh�í�±*n7¥Oæ*é§nÜpa����pjl���� � ë�ëZs|h*�&pai+hL¸

� � )¿
�!��'����	�
4� ��!�!¶	��;� ��) �j����� ��������!q�����´	§�
£ � � f hÜ¼&½»½Ü¥¶� f h �(p��
p�wy�6r � �Z� � r6h®v}w-w~�6�Lr6h�� v|� � f h¾w f par6h��^ijh�ij�Lr�·L¸ � pL� f pOw~·&��� f r6�L�(� � w
�(r6�(�Zh�w6w~�Lr�i � wy����h'pa�\s|h%�6�jpL���Zh�w6w¤v|��¸ e�f h'wÄv|ij�\s|h�w~��ijh�� f �(���6�³ptsus|�a¦ �Z�L��� � r�r6h��&��pL���Zh�w6w��6��p
�(pa�
p�w~�6r � �Z� � r6h�v}w�� f pa�¶h�pL� f pLw~·\��� f r6�O�(� � w��(r6�G�Zh�w�wqs|�(�6á(w�� f h*h��\�~v|r6h��(p��
p%w~��r � �Z� � r6h�¦ f h��(h�âLh�r
v|�ji³paáOh�wjpa�ÞpL���Zh�w6wÀ�Lrjpa�W�L��h�rZpa�~v|�L��¸ e�f v}w+hZå ��s � wÄv|âLh � w~hT��©4� f hTh��\�~v|r6hT�(pa�ZpÅwy�6r � �Z� � r6h-���
��h�ry©ª�Lr�i�p+��pLwÄv}�'�L��h�r
pa�~v|�L�»w~h�r~v}ptsuv|ë�h�w�� f h�pL���Zh�w�w��6�³� f hÀ�(p��
pjw~�6r � �Z� � r6hjpa���-� f&� w�¥�suv|i'v|�
w¿� f h
w~��h�h�� ¬d� �Å�O�(�
ptv|�(h��-¦�v|� f � f h%��par
pzs{s|hZs5pzsÃ�O�Lr~v|� f iT¸e¤f h*�(hZåG�4wyh��Z�~v|�L�T�(r6h�wyh��&�
w�p'��h��6��h�r��6h�� f �\v �O� h'¦ f v}� f v}w4�\h��(�L��h����&· [� ��t���| �&9-#ô�¡=< � �;/ ¸
�U��� 	 
�� - /�
�,N,� �����/ � 
 ���\ �-� ��  �,
±��¾�L��h�rZpa�~v|�L�»v}w'�Z�Lij���&w~h��»�\·¾w � ���Zh�w6wÄv|âLh�hZs|h�ijh��&�Zpar6·»�L��h�rZpa�~v|�L��w�¸+±��%�L�(h+ij�Lijh��\��¥�p-�(r�� ¬
�Zh�w6w~�Or��O�\sÃ·W�(h�h��(w�©ªh�¦��(�(�\h�w'�a©�� f h-�6r6h�hL¸^¼Lh�âLh�r~v|�~·��a©*�Z�L�&��h��&�~v|�L�Þ��p�����hTr6h�� � �Zh��ºvu©%h�pL� f
�(r6�(�Zh�w6w~�Lr�s|�(�6á(w��L�\s|·»� f h'��par6�*�a©�� f hj�(pa�
p�w~�6r � �Z� � r6h'� f pa��vÃ�'pL�Z� � ptsus|·»ij�(�Ov{Ú�h�wÁ¸ ��h����ZhL¥�� f h
�~v|ijh'�\hZsxpt·L¥�� � ryvÃ�(��¦ f v}� f � f h%pL���Zh�w�w��6�'� f h'w~�6r � �Z� � r6h�v}w��\s|�G��áLh��;¥ vxw��\h��Zr6h�pLwyh��;¸
Ùºh³r6hZv|�6h�rZpa�6h�� f hT�\hZÚ��\v|�~v|�L�Þ�a©'ÒLÐ�É�Ø�ctà}ÉtÊ ÐìÉtØ
àbÎLÔuà���ÎL×dàbßLÓÕ�a©4� f hTw~��r � �Z� � r6h+v|�&�6r��G� � �Zh��^�&·

� h f i³p��ãp���� �¶pa��¥*lt�.)(l R � ) SÄ¥�é§pts f � � � pa��� ¹ �Lr
�;¥*l�� )a��¥ R � S�v|� � f hÅ�Z�O�&�6hZå(�j�a©��(p��
p¾��pOw~h
i³pa��p��Lh�ijh��\��¸ £ �-� f v}w�pa�(�(r6�&pL� f ¥\� f h*�(r6�(�Zh�w6w~�LrZw¶� f pa��pL���Zh�w6w�� f h%�(p��
p'w~�6r � �Z� � r�h*¦�v|� f p�¦§hZsus ¬
�Lr
�\h�ryvÃ�(��w6� f h�i+hL¥\v|��w~��h��Z�*p���par6���a©q� f h�wy�6r � �Z� � r6h*� f pa��� f h*�(r6h�âOvÃ� � w��(r6�(�Zh�w6w~�Lr
w�¦�� � s}���(h�âLh�r
� f pa�(�Lh�© � r6� f h�r�¥�p�����s|h�ptâLh%ptsus5��p�r6�
w��a©q� f h��(pa�Zp�wy�6r � �Z� � r6h'­Äij�G�OvuÚ�h��Õ�Lr��(�O��°�vÃ�»pj�Z�L��wÄv}w~��h��&�
w~�
p��6hL¸

BEFORE AFTER

SLIDING WINDOWS

¹ vÃ� � r6hjlLµ � å pai+�\sÃh��a©5pa�(�\s|·Ov|�(�-� f h*��par6�~v}pts´sÃ�(��áLv|�(���(r6�L�6�(�Z�as��6�³p'��r6h�h%�(pa�
p'w~�6r � �Z� � r6hL¸

� pa���Lr
pa���av|r6h%n � àx¼&½



� � PNP ×dÉZÎ.�

e�f hjÚ�� � r6h¾l-w f �a¦4w'pa��hZå�paij�\s|hÕ�a©4� f v}w�ijh�� f �(�Wpa�(�\suv|h��W�6�¾pÕ�6r6h�hT�(pa�ZpTw~�6r � �Z� � r6hL¸¾±
wÄsuv}�Ov|�(�Þ¦�v|���\�a¦è�a©�p»�(r6�(�Zh�w6w~�Lr�hZå(h�� � �~v|�(�Þp»��pLwÄv}�Õ�L��h�rZpa�~v|�L�Þ�O� pº�6r6h�hT�(pa�
pÜw~�6r � �Z� � r6hL¥#vxw
�\hZÚ��(h��»pLw�� f h%w~h����a©q�(�G�\h�w��a©q� f v}w��(pa�
p+w~�6r � �Z� � r�h*�L�-¦ f v}� f � f h%�(r��G�Zh�w6wy�Lr f pLw�p��-hZå ��s � wÄv|âLh
pL���Zh�w�w�¸e �®©ª�Lr��\vx�º� f h-�Zr6h�pa�~v|�L�Ü�a©�pÕ�Z·G��s|h-�a©��(r6�(�Zh�w6w~�Or
w�¦¤pzvÃ�yvÃ�(�Õ©d�Lr%r�h�w~� � r
�Zh�w+­A�\h�pL�Os|�(�6á(wZ°
¥�¦�hf ptâLh*�6��©d�Lr
�Zh*h�pL� f �(r��G�Zh�w6wy�Lr��6��©d�asusÃ�a¦ p'w~��h���vuÚY��s|�(�6áOv|�(��w6� f h�ijhL¸
±ãwAvÃi+�\sÃh%w�� f h�ijh��a©�� f v}w��6�L� ¬ �\�a¦��'ijh�� f �(����pa�³��h��\h�w��Zr~v|��h��-pLw5©ª�asus|�a¦4w�¸ � pO� f �L��h�rZpa�~v|�(�

¦�v|���\�a¦ ¦�vus{s���h%i+�zâOh��-�\�z¦��-� f h*��pa� f ¥\©dr6�Li � f h�r6�\�L���6�jp�s|h�pt©y¸
�®ô��� (���xô � � µTpa�Þp����Zh�w~�6�Lr'�a© @ºv}w³�\hZÚ��(h�� pLw'p»�(�G�\h-¦ f vx� f ��hZs|�L�(�&w'�6�»� f h»­ � �\v �O� ha°'��pa� f
��h��A¦�h�h��1@Tpa����� f h*r��&�L�t¸
� �ð�� � �x���|ô � ��� Ét×�:ÞÎj×dØ~ÉZÉ �LÎO×dÎ'Ðì×dØZÒ Q�×dÒ\ØAÉ�à}ÓÕÊ�Ì&à Q�Ì³ÎLÔbÔ �6Î�Ðìà Q*ßZÏGÉtØ~ÎL×dà}ßOÓ(Ð4ÎLØ~É�É�bzÉ Q�Ò\×dÉ �?�OßLÊqÓ(Ë
ÊqÎLØ �aÐ��	��Ì&É�Ð�Q�Ì&É��'É�àxÐ �LÉ�
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�
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$ ��Î�ÏYØ~ß QZÉ�ÐZÐ�ßLØNQZÎLÓ»Ôuß QÁÈÀ×bÌ\É�Ø~ßtßL×��-ßyÑ : à � ×bÌ&É�ÏYØ~ß QZÉ�ÐZÐ�ßLØ�Ì\ÎaÐ�Ó�ß �'ßLØ~É'Ôuß Q�ÈtÐ�àbÓ�:��

� � &|ô�¡ < ��Ó�ßjÐÄÏGÉ Q�à 
aQ�Ø
Ò\ÔuÉ��

e�f h�© � sus¶�\h�w6�Zr~v|�(�~v|�L�Õ�a©5� f h*âzpar~v}pa�\�*w6� f h�i+h�w�pa����� f h��(r6�&��© w���pa�Õ��h*©d� � ���+v|� R 'TSÍ¸
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£ ©7� f h4w6� f h�ijh*�\h�wÄv|�L�(h���pa���aâLh4pzs{s|�a¦4w��Z�L��� � r6r�h��&��pL���Zh�w6w~h�w�¥Ov|�qv|ij�\suv|h�w�pa�j�aâLh�r f h�pL�+� � h4�6��� f h
� � i'��h�r��a©�s|�G��á(w � w~h��¿µq� f h�w~h�w f ptâLh%p��-hZåG��h���wÄv|âLh'hZåGh�� � �~v|�L�Õ�~v|ijhL¸£ �-r6h�w~��h��Z���6�'� f h�s|�(�6áOv|�(�³w6� f h�ijh%�\hZÚ��(h���v|�¾lL¥Ovu©§p��(r6�G�Zh�w�w~�Lr���` f pLw�p�s|�(�6á��L�-p%�(�(�\h��
�a©q�(pa�
p'w~�6r � �Z� � r6h :�¥���`;v}w�� f h4�L�\s|·��(r6�(�Zh�w6w~�Lr�¦ f vx� f ��pa��r6h �O� h�w~�4p¿s|�G��á³�O��p��(�(�\h��j¥�w~�O�³�a©
� ­Aw~h�h¿Ú�� � r6h%�\°
¸

��h����ZhL¥\hZå(��h���wÄv|âLh*i � � � pts;hZå ��s � wÄv|�L�-�(ryvÃiÀvÃ�yvÃâOh�w�par6h��(�O�¶�(h�h��\h��;¸ � �G��á(w§�Z� � sx�+��h�r6h��\s}pL�Zh��
�\·¾p-���\�as|h�pa� ¬ suv|áLh-�(r6�L���G�Z�asÍ¸ e�f v}w*v}w # � w~�'p�6Ypa��¥�¦ f v}� f v|���Ov}��pa�6h�w¿vu©4� f hj�(�(�\h'v}w¿v|� � w~h�� �Lr
©dr6h�hL¸�¼av|���Zh*� f h�r6�\�L�¶�(�(�\h f pLw��(��© pa� f h�r�¥&w~h�âOh�r
ptsY�(r��G�Zh�w6wy�Lr
w���pa���6r6·'�6�jpL���Zh�w6w#v|��¸q± s|�(�6á+¦�vus{s
��h%�(h��Zh�w6w6p�r6·j©d�Lr�� f vxw��L�\s|·��(�G�\hL¸e ��vusus � w~�6r
pa��h4� f v}w#�L�(�~v|i'v|ë�pa�~v|�L��¥\¦�h��6h�w~�§p�¼LáOh�¦ ¬df h�pa� � wÄv|�(�'� f h���p�r6�~v}pts(s|�G��áOvÃ�(�'��parZpL�Ov|�Li
R � ldS�v|� � f hÅ�Z�L�\�6hZå(�j�a©�p¾wAvÃi � s}pa�~v|�L� �a©�«�¯*« ­dÚ�� � r6hT�G°��L� � f hTi�pL� f v|�(h¾Û�¼ � lÕ¦�v|� f �L�(h
�(r6�(�Zh�w6w~�Or�¸ e¤f h-hZåGh�� � �~v|�L� �~v|ijh»w f �a¦4w�� f pa�j� f h-s|�G��á(wj�(r6�O�6�G�Z��s¤�aâLh�r f h�pL�ºv}wjr6h�pzs{s|·W�\v|�L�Lh�r
� f p��T� f h����\�as|h�pa�»�(r6�L�6�(�Z�as7�aâLh�r f h�pO�;¸ ¹(� r6� f h�rt¥����&�as|h�pa�»�(r6�O�6�G�Z��s7�~v|ijh�v}w��(�L��âLh�r6·-�Ov !�h�r6h��&�
� f p��-� f h%w~h�r~v}ptsq�~v|ijhL¸
�U� � ! 
Y, 
Y-�
.�#"  �����
Ù¾h���pa��Ú�����v|�'� f h�suv|�6h�r
pa� � r6h¶�~¦���i³ptv|�%áOv|���(w��a©(�6h�� f �\v �L� h�w�¦ f v}� f ptsus|�a¦ ����par
ptsus|hZs ���L��h�r
p��~v|�L��w
�L�W�(pa�
p»w~��r � �Z� � r6h�w¿©d�Lrjw f par6h��ºijh�ij�Lr�·¾i³pL� f v|�(h�w�¸ e�f h�·Wpar6h � w � ptsus|·Þ��ptsus|h�� � ÎLØ~ÎLÔ}ÔuÉtÔ �LÎL×dÎ
Ð�×dØ
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Process 1

Process 2

A

B C

D E

ONLY PROCESS 1 WILL 
EVER REQUEST A LOCK 
ON  NODES  B AND C

¹ v|� � r6h%�(µ¤ê��\sÃ·-�O�(h*�(r6�G�Zh�w�w~�Lr4��pa�Õh�âLh�r�r6h �O� h�w~�4p�sÃ�(��á-�L�Tp'�(�(�\hL¸

¼Lh�r~v}pts � �(�6á(w «��\�as|h�pa�
�L�jw � � w �.)'w

¹ v|� � r�h%�(µ e v|ijh�w���©§¼LáLh�¦ ¬df h�pa�T�6�+��h�r~©d�Lr6i��L�L�O�L�L���L��h�rZpa�~v|�L��w�¸

� ÎLØ~ÎLÔbÔ{ÉtÔ9�*ÎL×dÎ Ð�×dØ
Ò Q�×dÒ\Ø~É�Ð³�	!�h�rTwyh�âLh�r
pts�w~·\��� f r6�L�(� � w��L��h�r
pa�~v|�L��w®��h�r~©d�Lr6i+h�� �&· w~h�âLh�r
pzs
�(r6�(�Zh�w6w~�LrZw�¸¶nqr��G�Zh�w6wy�Lr
w��Z�\�L��h�rZpa�6h%������h�r~©d�Lr6iè� f hZv|r4�L��h�r
pa�~v|�L��w R l��\¥�lLlL¥�� SÄ¸§Ý�h��³p����-nqr
pLw�pL�
v|� R lOldS f p�âOh*�(r6�L���\w~h��-pa�-�L�(�~v|i³pzs7��par
ptsus|hZs f h�pa��¸ � �(r��G�Zh�w6wy�Lr
w���pa�TwAvÃi � s|�
pa�(h�� � wÄs|·T��h�ry©ª�Lr�i
�è�L��h�r
pa�~v|�L��w�¸W« � �j� f h�wyh � �L��h�r
p��~v|�L��wjpar6h-w~·\��� f r��L�(� � w�¸ e�f h���¥§p �(r6�G�Zh�w�w~�Lr'¦ f �¾¦�pa�\�
w
�6�¾pL���Zh�w6w�� f h-�(pa�
p»w~��r � �Z� � r6hL¥ f pLw��6�»¦�ptv|�%� f h��L� f h�r'�(r6�(�Zh�w6w~�Or
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v}wq�\h��(�L�6h��'�\·�:�¸ £ �\vÃ�yvxpzs{s|·�:®vxw�h �O� pts��6������� ����­����5vxw�� f h¤�Z�\w~�7��©Y� f h���h�wy�qá&�(�a¦��jw~�as � �~v|�L�jpa���
����v}w�� f h'h�âapts � pa�~v|�L�Ü�a©¶� f h'�(r6�L�\s|h�i-°
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p�r6·¾�\v|��par6·¾��r6h�hj¦�v|� f : hZå(�6h�r6��pzs
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�a©4� f h³�6r�h�h f pLw'p»�Z� � �\�6h�r'¦ f v}� f r�h��(r6h�w~h��\�
w'� f h�� � i'��h�r���©�w � �(�(r6�L�\s|h�i³wÀ��hZv|�(� �Z�O�&�
pzvÃ�(h��
v|�»� f h ¹�£A¹ ê4w���hZs|�a¦ vÃ�t¸ e¤f vxw¿�6r6h�h¿vxw � wyh��T�����\r~v|âLh+� f h �����������������º�L��h�r
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wÄv|�L��¸ e�f h�w~h-�Ov !�h�r�h��&�
âLh�r
wAvÃ�O��w'�a©'¼L�\sxpt· ¬ �6r6h�h�wjw � �(���Lr6��w~h�par
� f �L��h�rZpa�~v|�L�W�L�Þpa�\·¾�(r~v|�LryvÃ�~·L¸ e¤f h���¥¶¦�hT�Zr6h�pa��h³�(h�¦
âLh�r
wAvÃ�O��w��a©j¼L�\s}p�· ¬ �6r6h�h�wÕ­~��ptsusÃh�� ¼avÃ�(��sÃha°�¦ f h�r6h»h�pL� f �6r6h�hT�(�(�\h»v}w-pLw6wy�G��v}pa�6h�� ¦�v|� f p Ú(åGh��
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wÄv|�L��w
�a©7� f h'¼Lh�i'v ¬ ¼L�\sxpt·L¥;� f h'¼av|ij�\s|h ¬ ¼Lh�i'v ¬ ¼L�\sªpt·L¥�¼av|�(�as|h ¬ ¼Lh�i'v ¬ ¼L�(s}pt·¾pa����� f h'¼av|�(�as|h ¬ ¼av|ij�\s|h ¬ ¼Lh�i'v ¬
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w~�
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¹ v|� � r6h%�(µ e v|ijh%r6h�w � sÃ�Zw��L�TÛ�¼ � l�i³pL� f v|�(h�w~�as|âOv|�(�³� f h�� � �Oh��&�%lt�%�(r��L�\s|h�i
¹ vÃ� � r6h%�³w f �z¦�w¶� f h%r6h�w � s|�
w��L�(�
pzvÃ�(h��®�L�TpjÛ�¼ � l'i�pL� f v|�(h�¦�v|� f âOv|r6� � pts5w f par6h���ijh�ij�Or6·L¸e�f h��(r6�L�Or
pai³w�w~�as|âLhj� f h�� � �Lh��&�tl��-�(r6�O�\sÃh�i ¦ f v}� f ¦�pLw*�L�(�Zptv|�(h��»©dr6�Li í�±�n � v|�(r
p�r6·L¸»Ù¾h

��pa�Ww~h�h�� f pa�'� f hÕ¼L�\s}p�· ¬ �6r6h�h�w'pa���º� f h+© � �(�(hZs}w�n�í�par6h�ij�&w~��hZç���v|h��&�'� f p���� f hÕ¼LáLh�¦ ¬df h�p��� �\�~vus '��(r6�(�Zh�w6w~�Lr
wÁ¸ e�f pa�%�Z�L�\Ú�r�i³w�� f h'� f h��Lr6h��yvx��pzs§�Z�Lij�\s|hZå&v|�~·L¥7p����T� f pa�4� f h f h�p��»v}w��(�L�%p
�L�\�(�¾n�í r�h��(r6h�w~h��\�
pa�~v|�L�»©d�Lr*� f h+��h�w~� ¬ Ú�rZw~��«�¯*«�¸ e�f h-wÄv|�(�as|hÕ¼L�\sxpt· ¬ �6r6h�h�w�w~h�h�i �6�Õ��hji+�Lr6h
hZç���v|h��\�'� f pa�¾� f h+�(�L� wAvÃ�(��sÃhL¸ e�f h³w~��h�h�� ¬d� �W�L�(�
ptv|�(h�� vxw'pts}w~�ÕâLh�r6·»�L�\�G� � �&�~vus�� f v}w*suv|i'v|�
w�¸
Ù v|� f ij�Or6h'� f pa� '��(r6�(�Zh�w6w~�Lr
wÁ¥�� f h'�~v|ijh³�\�\h�w*�(�O�%�\h��Zr6h�pLw~h³p��&·Õij�Lr6hjpa���»� f hj�~v|ijhj�a©�� f h
�Ov !�h�r6h��\��n¤í0par6h �O� vÃ��hT� f h»w6paijhL¸ e�f v}w+� f h��(�Lijh��(�L�^vxw�� � hT���¾� f h-�(r6�L�\s|h�i wÄv|ë�h¾­A� 'L�L�L�
�(�(�\h�w�par6h�h�âzpts � pa�6h���¦¤vÃ� f � f h�� � �Lh��&�tl��\°
¸ £ ©7� f h*wÄv|ë�h*�a©�� f h��(r6�L�\s|h�iÆv}w�w~i³ptsusÍ¥\� f h�� � i'��h�r��a©
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p�w~�6r � �Z� � r6h*v}w�w~i³ptsusÍ¥;� f h��»� f h��\h��(� f ��©¶� f h%�(r~v|�LryvÃ�~· �O� h � h�vxw*wyi³ptsusÍ¸����a¦%¥
� f h�� � i'��h�r*��©#wÄv|i � s|�
pa�(h�� � w*pO���Zh�w6w~h�w��\h���h����(w*�O�T� f h'�\h��(� f �a©#n¤í%¸ e¤f&� w�¥�� f h'w~��h�h�� ¬d� �»v}w
suv|i'v|�6h��Ü�&·»� f h�wÄv|ë�hj�a©�� f hj�(r6�O�\sÃh�iÕ¸jÙ¾hj��h��&pa�Ü�6�-�6h�w~�*� � r%�(r6�L�Or
pai ¦�v|� f �\v|�L�Oh�r%�(r6�L�\s|h�i
­Í� � �Lh��\��l�'\°��6�*âLh�ryv{©d·%� f vxw��Z�L����s � wÄv|�L��¸ ���a¦�h�âLh�r�¥a� f h��~v|ijh��L�(�
ptv|�(h��'¦�v|� f '*�(r6�(�Zh�w6w~�LrZw´vxw#âLh�r6·
�L�\�G�-pO���Z�Lr
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£ �+� f v}w§wyh��Z�~v|�L��¥L¦�h��(r6h�wyh��&�¶pa��pa�(�\suvx��p��~v|�L�-�a©Y� f h���par6�~v}pts(s|�(�6áOv|�(�'�(r6�L�6�(�Z�as�­A��©6¸qw~h��Z�~v|�L���(¸|l�°��L�
p��LßLÒ2��ÔuÉLQ�ØZà}×dÉtØ
àbÎ��(pa�
p�w~�6r � �Z� � r6h§��pzs{s|h��-×dØ~ÉZÎZÏY¸ e�f v}wq�(pa�
p�w~�6r � �Z� � r6hqv}w���par��~v}� � sxp�r~s|·Àw � vÃ�Zpa�\s|h�©ª�Or
� f h�v|ij�\s|h�ijh��\�
pa�yvÃ�O�-�a©���par
ptsus|hZs�±%²*pts|�L�Lr~v|� f iÆ��h���p � w~h*� f h�r6h�v}w��(���Zr6�&w�w ¬ r6hZ©dh�r6h�����v|�(����h��~¦§h�h��
�~¦��À�(p��
p'w~�6r � �Z� � r�h�w�pLw�¦�h*¦�vus{sqw~h�h*s}pa�6h�rt¸ e¤f h�r6hZ©ª�Or6hL¥\v|�T� f h%�(p��
p'w~�6r � �Z� � r�h*i³pa��pa�Lh�i+h��&��¦�h
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e�f h%w~��pO�Zh*�a©7���O�6h��&�yvxpzs´wy�as � �~v|�L��w���©5p��(r6�L�\s|h�i v}w��Oh��(h�r
ptsus|·��\hZÚ��(h���vÃ�Õ±4r��~vuÚY��vxpzs £ �\�6hZsusuvÃ�Oh����Zh
v|�T�6h�r�i³w��a©5wy�
pa�6h%w~��pO�ZhL¸q± wy�
pa�6h%w~��pO�Zh�vxw��\hZÚ��(h��-�\·*µ
lO¸�pa��v|�\vÃ�yvxpzs#�\h�w6�ZryvÃ�(�yvÃ�O�Å��©5� f h*�(r��L�\s|h�i���ptsus|h��Üà}Ó�à}×dàbÎLÔ�Ð�×dÎL×dÉ�¥
� ¸�pjw~h����a©q�L��h�r
p��6�Lr
w�� f pa���6r
pa��wÄ©d�Lr6i �L�(h%wy�
pa�6h�v|�\�6�³pa�(�L� f h�r�¥
� ¸�pj�6h�r�i'v|��pa�~v|�L�¾�Zr~v|�6h�r~v|�L�»¦ f v}� f v}w*�\hZÚ��(h��»�&·-� f h��(r��L��h�r6�yvÃh�w�� f pa�4� f h�w~�as � �~v|�L��w¿�Lr�� f h
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04h��(h�rZptsusÃ·L¥ � f h�wy�
pa�6h4wy��pL�Zh�v}w�r�h��(r6h�w~h��\�6h��j�\·³p��Lr
p�� f %�FÂ­��
	��¿°
¥\¦ f h�r6h
�Âvxw�p%w~h����a©�h��\�Lh�w
s}pa��hZsus|h��-�\·'� f h��L��h�r
p��6�Lr
wqpa���+� f h4�Z�\w~�
wq��©���r
pa��wÄ©d�Lr6i³p��~v|�L��¥Lpa����� p�w~h��¶�a©��(�(�\h�wZkzw~�Zpa�6h�w�¸ e �
Ú����¾pa�WßZÏ;×dà �'ÎLÔ�w~��s � �yvÃ�O�¾�a©§p��(r6�L�\s|h�i vxw¿h �L� v|âapts|h��&�'�6��hZå f v|�\v|�jp+s|h�pLw~�%�Z�&w~�*��p�� f ©ªr6�Oi � f h
v|�\v|�~v}pts5w~�
p��6h��6�'p*�L�&pzs�w~�
p��6h�v|�-� f h4pLw�w~�G��v}pa��h��j�LrZpa� f ¸ e�f h�±%²*pts|�L�Lr~v|� f i R �O�&¥\� � S vxw��Lh��(h�rZptsusÃ·� w~h��®�6��Ú����-� � �4w � � f pa�-�L�(�~v|i³pts���pa� f ¸
ê��+� f h4� f h��Lr6h��~v}��pts�sÃh�âOhZs ¥\� f h�±%²*pts|�L�Lr~v|� f iÆv}w¶p�w~��h���v}pts7��pLw~h��a©;� f h�«�¯*«^��par
pL�Ov|�LiT¸ � v|áLh

� f hT«�¯*« pts|�L�Lr~v|� f i ¦�v|� f � f h-��h�wy� ¬ Ú�r
w~�jw~�6rZpa�6h��L· R �a�TSÍ¥¶pa�Üh�âzpts � pa�yvÃ�O�W© � ���Z�~v|�L� ] F�� ���
v}wj�\hZÚ��(h��W���¾�av|âLhTpÕ�(r~v|�Lr~v|�~·���h��~¦§h�h��W�(�(�\h�w�¸ e�f\� w�¥ � w~hZs|h�w6w'��par6�Zw'�a©4� f h-�Or
pa� f �Z� � s}�W��h
�Ov}w6��par
�\h��ºpa���Õ� f h�Q
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pa�yvÃ�O��w��(r6h�w~h��\�6h���v|�Õ� f h�suvÃ��h�r
pa� � r6h
� f pa�*�Z� � s}�Õ��hjpa�(�\suv|h��»�L�
� par6h�: ��' ��� ��¥ � �! ����"�4p���� �����������O¸�Ù¾h'pL�(�Õ�L�(h%ij�Or6h%�L��h�r
pa�~v|�L�
���������0�������Õpa���'ij�(�Ovu©ª·j� f h ���! "���"�q�L��h�rZpa�~v|�L�j�6�'�Z�L�\©d�Lr6i ���%� f h���pOwÄv}���L��h�r
pa�~v|�L��w#�a©�±%²�­A��©6¸
w~h��Z�~v|�L�»�(¸ �(¸xla°
¸

0�v|âLh��j� f h�áLh�·'�a© @´¥&p*�(�(�\hL@
B � ��pa����h�h�pLwÄvus|·�pO���Zh�w6w~h��ÀvÃ���Þ�\· � wÄv|�(�'� f h � w � pts�w~h�par
� f
�6r6h�h%pzsÃ�O�Lr~v|� f iT¸
��� <���
�
->@� �-K �-K�8�2�0�?�<�L@>@?f8 * >I,)	7�I>I?�	�8)	U,�8�2�<�L@8�<=2�>I�-K������ .;	�K�?TL7	�
�
->V? �-8 u�_�jÍþ|ùyúVac_�b��=j}ùÄù P (+* >
8�>@2�� þ jbù)_Z�.+	7,���2�,�8`<=,�>V? J 0#2`	U?����w>@2�>VK�8I?�	78)	U,�8�2�<=LV8�<=2�>
A�: R L M 2�>Z�-G * 8���. * 0U
9	�8�>@2 	�A�	�K�?�0#K�>@? �-8C�-K J 	*)#0�2 07J+8 * >I�I0#2�>L@0��I�I0#K�
-:;<�,�>@? � j)a ^ j)auþ x#úAùZ_�j h)v¿þ j}ùÄù + ���0/�P

� pa���Lr
pa���av|r6h%n � àx¼&½
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±�w'w~h�âLh�rZpts§�\v|��par6·Ww~h�parZ� f ��r6h�h�w R �&�\¥�� � ¥§lt�&¥q�.'\¥�'TSÍ¥�� f h � �Y�(p��6h-�L��h�rZpa�~v|�L��w � w~h-pT��pOwÄv}�
�L��h�r
pa�~v|�L�»��ptsus|h��¾Ø~ßL×dÎL×dàbßLÓÕ­dÚ�� � r6h 'G°
¸

�

@

� �

�

8V)F;
@

� �

� �8 .E;

¹ v|� � r�h?'(µ � �L�Zpa�~v|�L� � w~h��®�6�'r6h��Lr6�&p��\vÃë�h��®� f h*�6r6h�p���¸
£ �»� f h'suv|�6h�r
pa� � r6hL¥�� f h � �! ����"���O��h�r
pa�yvÃ�O�¾¦��Lr6á(w4pLw�©d�asus|�a¦4w�¸ ¹ v|r
w~�t¥ � wÄv|�(�T� f h'áLh�·»�a©a@´¥�vÃ�

pa���
pL� f h�w�@��6� �Wv|�-� f h*pa�(�(r6�L�(r~v}pa��h�s|h�pt©5���&wÄv|�~v|�L��¸q±��¶� f v}w����av|�\��¥(� f h�áLh�·Gw��a©7ptsus�� f h��(�G�\h�w��a©
� f h�ij�(�Ov{Ú�h�� �6r6h�h�p�r6h*v|� £ � ¬ �LrZ�\h�r�¸ e �³r�h ¬ h�w~�
pa�\suv}w f ��h�p�� ¬ �Lr
�\h�r�¥ v|��wÄv|ij�\s|·»r6�L�Zpa�6h�w3@»pLw�s|�L�(�
pLw§vÃ�Zw���par6h��\� f pLw�p+w~i³ptsus|h�r4�(ryvÃ�Or~v|�A·L¸
e �'áLh�h���� f h*�(r6�L��h�r6�~v|h�w��a©7� f h � �! �� ���q�O��h�r
pa�yvÃ�O�TpLw¶�\hZÚ��(h��Õpa���aâLhL¥\� f h ���! "���"�§pts|�L�Or~v|� f i

��pa�-�(�O����h � w~h���v|�T� f vxw¤©d�Lr6iT¸�Ù¾h%�\h�wÄv|�L�»p'�(h�¦¨pts|�L�Or~v|� f i0¦ f vx� f v|��w~h�r��
w�p'�(�(�\h @�vÃ� �%¸
ä4wÄv|�(�»� f h�áLh�·¾�a©L@�¥�¦�h�w~h�p�r
� f � f h����&wAvÃ�yvÃ�O��¥q¦�v|� f r6h�w~��h��Z�'�6�»� f h £ � ¬ �Lr
�\h�rjpa���º�6�»� f h

��h�pa� ¬ �Lr
�\h�rt¸ e�f pa��v}w�¥ ¦§h � wyh%� f h<: ��' � � �-pzsÃ�O�Lr~v|� f iè� � ��v|�4w~�6�L��w¤¦ f h��%µ
XWp'�(�(�\h �+vxw§©ª� � ���Õw � � f � f pa����� � �&��� �&���	� 
(@ � � �&��� �&������­A��pLw~h�w�­Zla°¶pa���Õ­A�\°¶��© ¹ v|� � r6h � °
¥
XWp'�(�(�\h �'v}w�©d� � ���Tw � � f � f pa���2��� � ��F @ ��� � ��­A��pLw~h'­~�\°¶�a© ¹ v|� � r�h � °
¸

£ ©�w � � f p��(�(�\h���vxw�©ª� � ���;¥�� f h³pzsÃ�O�Lr~v|� f i h����(w*��h���p � w~h+v|�*v}w*� � p�r
pa�\�6h�h��Õ� f pa� @ � � �����&� ��� 

�2� � �&��� �&������¸ e�f\� w @Üi � w~���(�L�'��h+v|��w~h�r6�6h��ºv|�
�%¸¾ê��Ü� f h��L� f h�r f pa���;¥´vu©¿w � � f p-�(�(�\h �®vxw
©d� � ���;¥(� f h��(�G�\h @®v}w�v|��w~h�r6��h��Tpa��� f vxw����\wÄv|�~v|�L�¾­Í��h��~¦§h�h�� ��pa����� f h¿© p�� f h�r��a©�� °
¸

� h��;: � ���*��h4� f h*w � �(�6r�h�h4�a© � r6�&�O�6h���v|�
@�¸�±���� f v}w¶���av|�&�t¥&� f h4�(r~v|�LryvÃ�yvÃh�w¤�a©7ptsusY� f h��(�G�\h�w
�a©�� f h+ij�G�OvuÚ�h��º�6r6h�h-­ : � ���\°4par6hÀvÃ� ��h�pa� ¬ �Lr
�\h�r�¸ e �-r6h ¬ h�w~�
p��\s{v}w f � f h £ � ¬ �LrZ�\h�r%¦�h � w~h�� f h
w~�\s}pt·¾�L��h�r
pa�~v|�L� R �&�\¥�� � SÍ¸�: � ����v}w'w~�\suv|�'v|� p � hZ©ª�jw � �(��r6h�h³pa���Üp � v|� f �jw � �(�6r6h�hL¸ e�f h's|hZ©ª�
w � �(��r6h�h-­Ír6h�wy��µ*r~v|� f ��°4�Z�L�\�
ptv|��w*ptsus§� f h+�(�G�\h�w¿�a©N: � ���³¦¤vÃ� f � f hjáLh�·»w~i³ptsus|h�r�­Ír6h�w~��µ�s}par6�Oh�r�°
� f p��j� f h�áLh�·jpLw6w~�(��v}pa�6h��'¦¤vÃ� f @´¸ ¹ vÃ��pzs{s|·L¥(� f h�s|hZ©ª�¶w � �(��r6h�h4pa���'� f h�r~v|� f �¶w � �(�6r6h�h4p�r6h�pa�6�
pL� f h��
�6� @�¸ e�f h���¥ : � ���jpa�����¨p�r6h�v|� £ � ¬ �Or
�\h�r�p����+vÃ� ��h�p�� ¬ �Lr
�\h�r�¸£ ©7¦�h�Ú����³p��(�(�\h �jw � � f � f p�� ����� � � F @ ��� � ��¥(� � r~v|�(�j� f h�w~�\s}pt·j�L��h�r
pa�~v|�L��¥\� f h��(�(�\h ��¥�vxw
�\hZs|h��6h��º­Í� f h �+�(r~v|�Lr~v|�~·�¦�vus{sq��h'w~i³ptsus|h�r�� f h��-� f h @®�(r~v|�Lr~v|�~·�°Z¸
e�f h��$�"�����0�������»pa�������������0�*�L��h�r
pa�~v|�L��w�par6h��(�L��âLh�r6·��Ov !�h�r6h��\��¸ e¤f h ���������0�������Õ�L��h�r
p ¬

�~v|�L�»r6h�i+�zâOh�w�� f h�r6�\�L�4��© �%¥Yp����T� f h ���������0�'�L��h�r
pa�~v|�L�»r6h�ij�aâLh�w¤� f h'r6�&�O� @Õ�a©§p�w � �(�6r6h�h'�a©
� pa���Lr
pa�6��vÃr�h�n � à|¼&½
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(d,25)

(g,50)

(e,60) (i,80)

(g,50)

(e,60) (i,80)

(d,25)

SAGd SADd

(c,10)

(b,30)

(d,25)

(g,50)

(i,80)

(c,10)

(b,30)

(d,65)

(c,10)

(b,30)

(g,50)

(i,80)

(d,25)

SAGd SADd

(d,65)

(g,50)

(i,80)

(c,10)

(b,30)

(d,65)

(d,70)

(c,10)

(b,30)

(1) (2)

(3)

¹ v|� � r6h � µ £ ��w~h�r��~v|�L�¾pts|�L�Lr~v|� f iT¸

� w � � f � f pa� @ ��� � ��F � � ��¸ e�f\� w�¥;Ú�rZw~�*¦�hÀwyh�par
� f ©ª�Or%w � � f p��(�G�\h�@¾pa���»� f h��¾¦�hÀp��(�\sÃ·Üp
���������0�������Õ�L�Õ� f h%w � �(�6r6h�h*r��&�L��h��+vÃ�1@�¸e¤f h �$�"�����0�������-�O��h�r
pa�yvÃ�O�jv}w�pL� f vÃh�âOh��³pLw5©ª��s{s|�a¦4w�¸ � h��3@+��h*� f h�r6�&�O�¶�a©�� f h���r6h�pa� �%¸#Ù¾h
r6�L�Zpa�6hN@-�\�a¦�� � �\�~vus;v|����h��Z�Li+h�w§p¿s|h�pt©¶­Ä¦ f h�r6h�� f h��\h���v}wÄv|�L�Õ�6�%r��L�
pa�6h¤sÃhZ©d���Lr�r~v|� f �¶v}w��Ov}�Z�
pa�6h��
�\·³� f h*r�hZsxp��~v|âLh%�LrZ�\h�r��a©q� f h*�(r~v|�Lr~v|�~v|h�w��a©7� f h�� f v{s}�\r6h��»�a©�@;°
¥�p����+Ú���ptsusÃ·»��suvÃ�¾pt¦�pt·�� f h*s|h�pt©6¸
� pL� f �(�(�\h*�Z�L�&�Zptv|��w¶p�áLh�·jpa���jp¿�(r~v|�Lr~v|�~·L¸ e�f&� wÁ¥L� f h4wyh��¶�(��� � �\vÃh�w � ­��´°7¦��Lr
�(w��a©�w~�6�LrZpa�LhL¸e�f h-�~v|ijh-�Z�Lij�\s|hZå\v|�A·W��©4h�pL� f �L��h�r
pa�~v|�L�Üv}w'�(r��L���Lr��~v|�L��pts§���Å� f hT�\h��(� f �a©4� f h��6r6h�p�� �%¸ £ ©

� f h�áLh�·Tpa���Õ� f h%�(ryvÃ�Or~v|�A·»pLw6w~�(��v}pa�6h��®¦�v|� f pj�(�(�\hjpar6h*v|�»� f h'w6paijh��Lr
�\h�r�¥�� f h�wy�6r � �Z� � r6h¿v}w*p
suv|�(h�par�suvxwy��¸����a¦�h�âLh�r�¥Ávu©�� f h¶�(r~v|�LryvÃ�yvÃh�wqp�r6hqv|���\h���h����\h��\�§p�����v}�\h��&�yvx��pzs{s|·³�Ov}w~��r~v|� � �6h��'�Z�L�&�yvÃ� � � � w
r
pa���\�Oi âzpar~v}pa�\s|h�w�¥\� f h��\h��(� f �a©Y� f h��6r�h�pa��vxw � ­ds|�L��­��´°6°�­Í� f h��6r6h�p��%v}w�p���pts}pa���Zh��j�\v|��par�·%�6r6h�ha°Z¸e�f\� w�¥(� f h�hZåG��h��Z�6h��Õ�~v|ijh%���j��h�r~©d�Lr6iè�L�(h*�a©¶� f h�w~h%�L��h�r
pa�~v|�L��wÁ¥\v}w4w~�yv{sus � ­ds|�L��­��´°6°�­0�T� � i'��h�r
�a©q�(�G�\h�w¤v|� �*° R �O� SÄ¸e ���Lh��5p���pts}pa���Zh��'�\v|��par�·%�6r6h�p��*v|�jpa��vÃi+�\sÃh�i+h��&�
p��~v|�L�'©d�Lr7� f h¶±�²¤pts|�L�Or~v|� f iT¥a� f h��(r6�L�\s|h�i
v}wjØ~É ctÉ�Ø�ÐìÉ �L¸ e�f h��(r~v|�Lr~v|�~·»�Lr
�\h�r%��pa�º�(�L�%��h³ij�(�OvuÚ�h��;¸ ���a¦�h�âLh�r�¥;¦�h³��pa� Ú����¾pa��par��\vÃ��r
par6·
�\v #Ah��Z�yvÃâOh%© � ���Z�~v|�L�Õ�6�'h����Z�G�\h'� f h*�LrZ�\h�r6h��Tw~h����a©5áOh�·Gw�v|�\�6�³p'�(h�¦ w~h����a©qr
pa���\�LiÀvÃë�h��®�Lr
�\h�r6h��
áLh�·(w�¸ e�f h*�(ryvÃ�Or~v|�A·-�Or
�\h�r�pa���-� f h*áOh�·³�LrZ�\h�r4par6h*� f h��»�Ov !�h�r�h��&��¸
e �-ptsusÃ�a¦ �Z�L��� � r�r6h��&�*pL���Zh�w6w����³� f h��6r6h�pa��¥�¦�h � w~h'��par6�~v}pts�s|�(�6áOv|�(�T���&�as|h�pa�º�(r6�L�6�(�Z�as5�\h�w ¬

�Zr~v|��h��®v|�Åwyh��Z�~v|�L�Å�(¸?�(¸

� pa���Lr
pa���av|r6h%n � àx¼&½
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¹ v|� � r�h?)(µ � h�w � s|�
w��O�TÛ�¼ � l%¦¤vÃ� f w~�Lijhjl��À� � ë�ëZsÃh��&paijh�wÁ¸

e�f h�v|ij�\s|h�ijh��&�Zpa�~v|�L�'�a©(� f v}w�pts|�L�Lr~v|� f i f pLw;��h�h����\�L�(h��L�*� f h¶w f p�r6h��*ijh�i+�Lr6·4parZ� f v|�6h��Z� � r�h
Û�¼ � l R � SÍ¸
±4�(�\suv|h�� �L�¨w~�Oijh»r6hZs}pa�~v|âLhZs|· wyi³ptsus*v|��w~�
pa���Zh�wÕ�a©j� f hÞlt�Ü� � ë�ëZsÃhW�(r��L�\s|h�i �(r6�L���&w~h��Â�&·

Û��Lry© R �a�TSÍ¥q¦�h f ptâLh��Z�Oij��par6h��Ü� f h�wyh-r6h�w � s|�
w+­dÚ�� � r6hT� ¸ �(¸ �(°�¦¤vÃ� f � f �&w~h��L�(�
ptv|�(h�� � ���\h�r�� f h
w6p�ijh³hZå(��h�ryvÃi+h��&�
pzs��Z�O���OvÃ�yvÃ�O��w�¥¶� � �'¦�v|� f pÕ�Z�Li'�\v|��pa�~v|�L�W�a©��~¦��Å�(pa�
p»w~��r � �Z� � r6h�wÀ­Apº¼LáLh�¦ ¬f h�pa�-¦¤vÃ� f p�¼L�\s}p�· ¬ �6r6h�ha°#©ª�Lr�� f h'ê4n � �ãsuvxwy��¸ e¤f h*r6hZs|h�pLw~h*¦�v|� f � f h%�Z�Oi��\v|��pa�yvÃ�O�T�a©7�~¦����(p��
p
w~��r � �Z� � r6h�w��av|âLh�w��(�Twy��h�h�� ¬d� ��¸'Ù¾h f ptâLh�pzsxwy�T�Z�Lij��par6h��Õ¦�v|� f � f h'r6h�w � sÃ�Zw*�L�(�
pzvÃ�(h��Õ�\· � p���¥
Û � i³p�r³pa��� � paijh�w f R �L� SÍ¸ ê��W� f hÜl��»� � ë�ëZs|h»�&paijhL¥#� f hZv|r�w~��h�h�� � � r6h�pL� f h��ÞpÕsuv|i'v|�³¦¤vÃ� f
s|h�w6w'�(r��G�Zh�w6wy�Lr
w�¸¾½Õ�Lr6h��aâLh�rt¥�� f hZv|r'v|ij�\s|h�ijh��\�
pa�~v|�L� ¦�pLw%�\�L�(h-�O� pº¼Lh �O� h��&�³«�pts}pa���ZhT� l��L�L�
¦ f v}� f¾f pL�»p+� f ·(wÄv}��pts¤w f par6h��Õijh�ij�Lr�·L¥�� f hj�Z�Li+i � �\v}��pa�yvÃ�O��w~��h�h�� �zâOh�r��Z�Li+� � �
pa�~v|�L�¾w~��h�h��
r
p��~v|�jv}w��Lr6h�p��6h�r4�O�T� f hZv|r*i³pL� f v|�(hj� f pa�Õ�L�»� f h�Û�¼ � lL¸'ê � r%�(pa�
p�w~�6r � �Z� � r6h�w�¦§� � sx�Õ� f h��»��h

� pa���Lr
pa�6��vÃr�h�n � à|¼&½
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ij�Lr�h*hZç���v|h��&�*�L�-� f hj¼Lh �O� h��&��� f pa�Õ�L�-� f h�Û�¼ � lL¸ e�f h�r6hZ©d�Lr6hL¥�¦�h%�Z� � s}�ÅpzsÃr�h�pL�\·T��s}ptv|i0� f p��
� f h�QZßLÓ.QtÒ&ØZØ~É�Ó�×�×dØAÉZÎZÏÅw � r���pLw6w~h�w*ptsus�� f h'�L� f h�r%�(pa�
p�w~�6r � �Z� � r6h�w��(r6�L���&w~h��Õ©d�Lr*� f hj�Zh��\�6r
ptsuv|ë�h��
��par
pzs{s|hZsuv|ë�pa�~v|�L�¾��©7±%²\¸
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¦ f vus|h+vÃ�*¦�pLw�par6� � ���T�\�L�j�(�(�\h�w�­Í¦�v|� f âLh�rZwÄv|�L�Wla°4pa��� 'L�L�+�(�G�\h�w�­Ä¦�v|� f âLh�r
wÄv|�L�¾�\°
¥;¦¤vÃ� f � � �� wÄv|�(��� � r����L�6h��\�~v}ptsuvÃ�~·-�(�L�yvÃ�O��¸
$
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 � � �}¡a (���xô � ¡aôY�Á���
e �¾w f �a¦ � f h'v|ij���Lr6�
p����Zh-�a©�� f h��Z�Oiji � �\vx��p��~v|�L�¾©ÍpL�Z�6�Or�¥�¦�h f p�âOh³� f �\w~h������Åw~� � �\·º� f hjhZå ¬
� f pa�(�Lh��®ijh�w6w6pa�Oh�w¶��h��~¦§h�h��Õ� f h*i³pLwy�6h�r�pa���Tptsus7��©7v|�
w�wAsxptâLh�wÁ¸¹ �Lr�� f hj�L�(h ¬ �\· ¬ �L�(hjw~�6r
pa��h��L·L¥;¦�h f ptâLh�r6h�i³par�áLh��Õ� f pa�*� f h�r6h�v}w%p���s|h�par��Ov !�h�r6h����Zh+v|�¾� f h
� � i'��h�r��a©¿wyh��&�³p����Ür6h��ZhZv|âLh�� ijh�w6w6pa�Oh�w'¦�v|� f pa���^¦�v|� f � � � � wÄv|�(�Ü� f hT���L�6h��\�~v}ptsuv|�A·W�(�O�~v|�L��¸e�f v}w�� � i'��h�r�v}w�s|h�w6w~h�r�v|�T� f h�Ú�rZw~�4��pLw~h'­ Ú�� � r6hjl��\°Z¸¹ �Lr�� f h��~¦§�'âLh�rZwÄv|�L��w��a©7��par6�yvxpzs´�Ov}w~��r~v|� � �~v|�L�ÕsÃ�\pL����pts}pa����v|�(�³w~�6rZpa�6h��L·L¥\¦�h f ptâLh�r6h�i³p�r6áLh��
� f p��*� f h'� � i'��h�r*��©¤w~h��\�%pa���»r6h��ZhZv|âLh�� ijh�w6w6pa�Oh�w��
paáLh�w�pa�¾pLw~·\ij�(�6�L�yvx��âapts � hL¸ £ �¾âLh�rZwÄv|�L�WlL¥
� f h�� � i���h�r'�a©�hZå � f pa�(�Lh��ºijh�w6w6p��Lh�w*r6h�i�ptv|��w�p��(�(r6�tå&v|i³pa��hZsÃ·»� f h-w6pai+hL¥7¦ f v{s|h�v|�ÜâLh�r
wÄv|�L�W�
� f h � �yv{suv|ë�pa�~v|�L�º�a©5� � r��(r~v|�Lr~v|�~·³�(�O�~v|�L��suvÃ� f �~s|·®vÃ���Zr�h�pLw~h�w�� f h*� � i'��h�r4�a©qhZå�� f pa�(�Oh��-ijh�w6w�pa�Lh�w�¸£ �-©ÍpL�Z��¥(¦�v|� f � f v}w�âOh�r
wÄv|�L��¥�¦ f h��Åpa� � �\s|�&pO�\h��ÅwAsxptâLh*�ZpaáLh�w��(�(�\h�w�©dr6�Li2� f h%h����®�a©5� f h �O� h � h
�a©4p+s|�&pL�\h��ÜwÄs}ptâLhL¥�� f vxw � �\s|�&pL�\h��ÜwÄs}p�âOhjhZåGh�� � ��h�w*� f hj¦��Lr�áÅpa���»rZpa�\v}�OsÃ·º��h��Z�Lijh�w � �\s|�&pL�\h��;¸e�f v}w�suv|� f �4p � �Li+h��&�
p��~v|�L�j�a©7� f h4� � i'��h�r��a©´sÃ�\pL�j��pzsxp�����vÃ�(���L��h�r
pa�~v|�L��w�w f �a¦4w�� f pa���(�G�\h�w�par6h
r6h�pzs{s|·T��s}pLw6wAv{Ú�h��®v|� �O� h � h�w�pLw�p�© � ���Z�~v|�L�T��©5� f hZv|r��(ryvÃ�Or~v|�A·-��©5hZå(h�� � �~v|�L��¸

� pa���Lr
pa�6��vÃr�h�n � à|¼&½
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¹ v|� � r6h'l��(µ e�f h*w~h��\�¤p�����r6h��ZhZv|âLh���ijh�w6w6p��Lh�w � wÄv|�(� �ì�L�(h �&· �L�(h��'w~��r
pa�6h��L·'¦�v|� f pa����¦�v|� f � � �
� f h*�(�L�yvÃ�O�T�a©7���L�6h��\�~v}ptsuv|�A·L¸

� � )¿
�!����'����
�3 �´	�8 �����%��� �-	������-	§!#������	��
¹ �Or�� f h�¼&½»½Ü¥
¦�h f ptâLhq�(r6�O���&w~h���p�w~h�����© �Z�L��� � r�r6h��&���(pa�
p�w~��r � �Z� � r6h�w�w � vÃ�Zpa�\s|hq©d�Lr e r6h�hak�04rZpa� f
w~h�parZ� f pts|�L�Lr~v|� f i³wqw � � f pLw´��h�w~� ¬ Ú�r
w~�¶«�¯*«�p����%±�²4pts|�L�LryvÃ� f i³w�¸7nqp�r
ptsus|hZs���h�w~� ¬ Ú�rZw~�5«�¯*«Ü�(h�h��(w
hZç���v|h��\���Z�L��� � r6r�h��&�%n¤í%¸ e�f h��Lr~v|�~v}��ptsus|·L¥q� f h ¹(� �(�(hZs�pa���Õ� f h-¼L�\s}pt· ¬ ��r6h�h'�(r~v|�Lr~v|�~· �O� h � h�w%p�r6h
ij�Lr�h%hZç���v|h��\�*� f pa�T� f h���s}pLw6wÄv}��pts���h�pa�Õ�Lr%¼LáOh�¦ ¬ ��h�p���¸ e�f h�hZåG��h�r~v|ijh��&�Zpts¶r6h�w � s|�
w�¥��L�(�
pzvÃ�(h��
�L�Õ� f h�Û�¼ � l'i�pL� f v|�(h'¦�v|� f pj��parZptsusÃhZs§«�¯*« wy�as|âLv|�(�-� f h+í � pL�\r
pa�~v}��±*w6wÄv|�L�(h�ijh��\�%nqr6�O�\sÃh�iÕ¥
w~h�h�iè�6�j�Z�L�\Ú�r6iè� f v}w�©ÍpL�Z��¸ e�f h*�(r6�L�\s|h�i �a©q� f h*��par6�yvxpzs�s|�G��áLv|�(��ijh�� f �(��v}w�� f pa��� f h*� � i'��h�r
�a©5wAvÃi � s|�
pa�(h�� � w4pL���Zh�w�wqv}w�suv|i'v|�6h��Õ�\·j� f h%�\h��(� f �a©q� f h��6r6h�hL¸¶« � �4pOw¶i � � f pOw�¦�h4á\�(�a¦%¥Ov{©q¦�h
¦�pa�\�¶�6�'áLh�h��-� f h%wy�6r~v}�Z����h�w~��Ú�rZw~��w~�6r
pa��h��L·jpa�����6�jptsus|�z¦ pLwy·&��� f r6�L�(� � w�pL���Zh�w6w�¥Ov|�4w~h�h�i³w�� f p��
� f h*��par��~v}pts�s|�G��áOvÃ�(��ijh�� f �(��v}w�� f h%�L�\s|·-w~�as � �~v|�L��¸
ê � r��Z�L�&��r~v|� � �~v|�L�-v}w�pa�-�L�(�~v|i'v|ë�h��ÕâLh�r
wÄv|�L�Õ�a©7� f h���par6�~v}pts´sÃ�(��áLv|�(���(r6�L�6�(�Z�as;v|�T� f h'��pLw~h*�a©

�6r6h�h�w~�6r � �Z� � r�h�w%��ptsus|h��Ü� f h'Ï(ÎLØ
×dàbÎLÔ�Ô{ß Q�Èaà}Ó7�+��ß�ßLÔuÉZÎLÓ®ÏYØ~ßL×dß QZßLÔu¸�Ù¾h f ptâLhjr6h�� � �Zh��º� f hj� � i'��h�r
�a©�i � � � pts5hZå���s � wÄv|�L�Ü�(r~v|i'v|�~v|âLh���pzs{s}w�¸ e�f\� w�¥�� f h��aâLh�r f h�pL�®vxw�r�h�� � �Zh��;¸'Ù¾hj�\s}pa�¾�6���6h�w~�*� � r
�Z�L��� � r6r�h��&���(ryvÃ�Or~v|�A· �O� h � h�w��6�jw~�as|âLh*�\v|�L�Lh�r�v|��w~�
pa���Zh�w��a©q� f h'í�±�n pa���-�O� f h�r��(r6�L�\s|h�i³w�w � � f
pLw e ¼&n7¥ 04r
pa� f �Z��sÃ�Or~v|�(��¸
£ �³� f vxw¤ij�G�\hZsÍ¥(¦�h f ptâLh�pzsxwy���(r�h�w~h��&��h��-p��\� � �\sÃh%�ZryvÃ��h�r~v}pj�(pa�
p�w~�6r � �Z� � r�h¶µ�� f h QZßLÓYQ�Ò\Ø
Ø~É�Ó�×

×dØ~É
ÎìÏY¥;¦�v|� f � f h'�L��h�rZpa�~v|�L��w��*É�ÔuÉ�×dÉ � àbÓ�p����ÜÇYÉZÎLØIQ�Ì&¸ e�f v}w��(pa�
p�w~�6r � �Z� � r�hÀpzs{s|�a¦4w � w��6�-w~�6�Or6h
p¾w~h����a©�v|�6h�i³w��Z�L�&�Zptv|�\vÃ�(�Þpº��ptv|r��a©�áOh�·Þpa���W�(r~v|�LryvÃ�~·L¸ Ù¾h»��pa� p��(�\sÃ·W�O�Þ� f h»w6paijhT�(pa�Zp
w~�6r � �Z� � r6h-� f h���pLwÄv}�-�O��h�r
pa�yvÃ�O��w'�a©4�\v|��par6·Þwyh�par
� f �6r�h�h�wjpa���Ü� f �&wyh-�a©4�(r~v|�Lr~v|�~· �L� h � h�w�¸^Ù¾hf ptâLh�v|ij�\s|h�ijh��\�6h�� �Z�L��� � r6r�h��&�³pO���Zh�w6w'©d�Lrj� f h�w~hT�L��h�r
pa�~v|�L��w+¦�v|� f � f hT�6h�� f �\v �L� h»�a©*��par6�yvxpzs
s|�G��áOvÃ�(��¸e � f ptâLh���pLwÄv}���L��h�r
pa�~v|�L��w���©Y�\v|��par6·jw~h�parZ� f �6r6h�h�wqp����'�(r~v|�Lr~v|�~· �O� h � h�w�pa�(�\suvÃh��+�6��� f h4w6p�ijh
�(pa�
p+w~�6r � �Z� � r�h�vxw¤h�w6w~h��\�~v}pts7�6�'v|ij�\s|h�ijh��\�*hZç���v|h��\�~s|·-� f h*±%²'pts|�L�Lr~v|� f iT¸ e�f v}w4�(pa�Zpjw~�6r � �Z� � r6h
�Z� � s}�'��h4pts}w~� � w~h��¿v|�j�L� f h�r¶p��(�\s{v}��pa�yvÃ�O��w�v|�j¦ f v}� f � f h�i³pa��pa�Oh�ijh��&���a©;�A¦��*�Zr~v|�6h�r~v}p�v}wq�(h�h��\h��;¸� h�w � s|�
w'�L�(�
pzvÃ�(h��º�L�Ü� f h-Û�¼ � lTpa���Üpa�(�\suv|h��W�6�¾w~�Li+hTl��Õ� � ë�ëZs|h-�&paijh�w'w f �a¦ � f pa�'� f h
�Z�L��� � r6r�h��&�'�6r6h�p��¾v}w'hZç���v|h��\�'©d�Lr�pÕ�Lr6� � ���a©��6h����(r��G�Zh�w6wy�Lr
w�¸ e�f hTwy��h�h�� � ��w'�(r6h�wyh��&�6h��Wp�r6h

� pa���Lr
pa���av|r6h%n � àx¼&½



�L� � PNP ×dÉZÎ.�

��h��6�6h�r�� f p��-� f �&w~h�v|� R �L� S�¦�v|� f � f h%w6paijh*��parZptsusÃhZs¶w6� f h�ijhL¸
¹ �Lr�� f h�Ý*½»½Ü¥a¦�h�p���pts|·&ë�h��+� f h���h f ptâLv|�Lr��a©�� f r6h�h�sÃ�\pL�j��pzsxp�����vÃ�(��w~�6r
pa��h��av|h�w¶pa���+�(r6�aâLh��

� f h*�(h��Zh�w�wÄv|�A·��6� f ptâLh*p%�(h�¦ �(r~v|�LryvÃ�~·��Lr
�\h�r���h��~¦�h�h��-� f h%�Ov !�h�r6h��\�§hZå(h�� � �6h��®�(�G�\h�w�v|�Tp'«�¯*«
pa�(�\suv}��pa�~v|�L��¸
Ù¾h�v|�&�6r��G� � �Zh��Õ� f h��(�L�~v|�L�T��©5���L�6h��\�~v}ptsuvÃ�~·Õ��pLw~h�� � ���L�Åp��-h�w~�~v|i³pa�~v|�L�Õ�a©¶� f h%��pa��pO��vÃ�~·-�a©

p'�(�(�\h'�6�j�Lh��(h�rZpa�6h*¦��Lr6á;¥�pa�����L�»pa�Th�âapts � pa�~v|�L�Õ�a©¶� f h%�Ov}w~�
pa���Zh'��h��A¦�h�h��Õ� f h%�(�(�\h�pa���®� f h
�L�(�yvÃi�pts¤w~��s � �yvÃ�O��¸TÙ¾h���hZsuv|h�âLhÕ� f pa�%� f vxw�áOv|���¾�a©����L�6h��\�~v}ptsuv|�~·���pa�Ü��h-pa�(�\suvÃh��^�6�Åp��&·¾«�¯*«
pa�(�\suv}��pa�~v|�L�»¦ f h�r�h*�(�G�\h�w�par6h%� f par
pL�Z��h�r~v|ë�h��-�\·³� f h*�(r�h�âLv|� � w���par
pai+h��6h�r
w�¸¹(� r6� f h�r�ij�Lr6hL¥�¦�h�w~� � �Ov|h��»� f h%v|ij��pO�Z�*�a©¶� f v}w��(�L�~v|�L�»�L�»� f h'��h f ptâOv|�Lr*�a©qs|�&pL�Õ��pts}pa����v|�(�
w~��r
pa�6h��av|h�w¿©d�Lrj�Ovxwy�6r~v|� � �6h��W��h�w~� ¬ Ú�r
wy�³«�¯*« p��(�\s{v}��pa�yvÃ�O��w�¸ e�f h�w~hTwy�6r
pa�6h���vÃh�w'w f �a¦ � f pa�'pt©d�6h�r
�
p�áLv|�(��v|�&�6�j�Z�L��wAvx�\h�rZpa�~v|�L�-� f h����L��h��&�~v}ptsuv|�~·³��©7�(�G�\h�wÁ¥&� f hZvÃr�w~hZs|h��Z�~v|�L�-�6�%��p�r6�~v}��v|��pa�6h*�6�jpa���L� ¬
h�r
p��~v|�L�j�a©;s|�&pL�'��pzsxp�����vÃ�(��v}w��(�L�¶� f h4w6paijh�pa��� f h���h��av|�(�\vÃ�(��pa���jpa��� f h�h����'�a©�� f h�hZåGh�� � �~v|�L��¸
±�sus�� f h�w~h�s|�&pL����pts}pa����v|�(�³w~��r
pa�6h��av|h�w�par6h*�\h�âLhZs|�L��h���v|��p'�Zh��\�6r
ptsuv|ë�h��-i�pa�(�(h�r�­Í� f h�r6h�v}w��L�(h

i³pOw~�6h�r*�(r6�(�Zh�w6w~�Lr�� f pa�%�Z�L�\�6r6��sxw¿� f hj�L� f h�r%�L�(h�w�vÃ�Ü� f h³n#æ�½ i³pL� f v|�(ha°
¸ ¹(� � � r�hj¦��Lr6á(w�¦�vus{s
�Z�L��wAvxwy�¶�a©(v|�\âLh�w~�~v|�&pa�yvÃ�(��� f h�h !�h��Z�q�a©Y� f h � w~h��a©�� � rq���O�6h��&�yvxpzs{v|�~·'�(�L�~v|�L�j¦ f h��Àwyh�âLh�r
pts�i³pOw~�6h�r
w
v|��w~�6h�pO�-�a©q�L�\s|·³�O�(hj­dsuv|áLh%� f h%w~�6r
pa��h��av|h�w�v|� R �&�\¥(��ldS °§par6h � w~h��;¸
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R l�S*±�¸´± f ��¥ � ¸ ���L�Y�Zr6��©ª��¥qpa��� � ¸�ä�sus|i³pa��¸ ��Ì&É��*É�Ð�à �OÓWÎLÓ ���*Ó�ÎLÔuÖtÐìàxÐjß~Ñ $¶ß.��ÏYÒ\×dÉ�Ø �*Ô �Lß�Ë
Ø
àb×bÌ���Ð�¸q±��(�Ov}w~�O� ¬ Ù¾h�wÄs|h�·L¥ql�� � ��¸

R �TS'é4¸\±4rZpa�L�L�Tpa����0'¸�¼�¸ � ¸ � pa���\�Li'v|ë�h��Õw~h�par
� f �6r6h�h�w�¸���� $qÇ��
	L¥(��p��Lh�w��a�&���G�a�&�(¥�l��.)L� ¸
R �TS � ¸(«#vÃ�~¦�pLw�pa��� � ¸(«�r6�a¦��(hL¸#¼avÃi � s|�
pa�(h�� � w � �;�(pa�6h*�a©7�(ryvÃ�Or~v|�A·-w~�6r � �Z� � r6h�w�¸ ��
�
�
 àbÓ�×dÉ�ØZÓ�Î�Ë
×dà}ßOÓ�ÎLÔ�QZßLÓ�Ñ�É�Ø~É�ÓYQ
É�ßLÓ+ÏGÎLØ~ÎLÔbÔuÉ�ÔuÉ QZß.��ÏYÒ\×dà}Ó7�L¥(��p��Lh�w*l��a���Yl��(lL¥�l��.) � ¸

R ��S%½Ü¸§«�r6�a¦���¸ £ ij�\s|h�ijh��\�
pa�yvÃ�O�¨pa��� pa��pts|·(wÄv}w-�a©'�\vÃ�(�Oi'v}pts �O� h � h�pts|�L�LryvÃ� f iji³w�¸2Ç � � �
$¶ß.��ÏYÒ\× �|¥ � µ �L�.)��G�(l��(¥(lt� � )(¸

R �TS � ¸´é§pts f � � �¾pa��� � ¸ ¹ �Or
�;¸*é¶�O��� � r6r6h����Z·¾�Z�L�\�6r6�as7i+h�� f pa�\v}w~i�w*pa���Õ� f hjw~h�r~v}ptsuv|ë�pa�\vus{v|�~·¾�a©
�Z�L��� � r6r6h��\�'�6r6h�h-pts|�L�Lr~v|� f i�w�¸ £ � ß~Ñ-×bÌ&É��LØ � � $ � Ç � � � $ ��ËÄÇ � � � � � Ç;Ö=��Ï(ßaÐìàbÒ7�9ßOÓ
� ØZà}ÓYQ�à ÏYÔuÉ�Ð'ß~Ñ �*ÎL×dÎ���ÎaÐìÉ®ÇYÖtÐ�×dÉ���Ðì¥;ÙÜpa�6h�r~s|�\�¾ê��\�
par~v|��¥´±4�(r�¸�l��.)a��¸³Ý�h�� � ���\h+s}p-� f h��Or~v|h
w � r�s}pjw~h�ryvxpzs{v|ë�pa�\vusuv}�~·L¸

R 'TS%«�¸ � ¸�é � ��¥�«4¸;½»pa��w�¥;pa���ºé4¸ � � � ��ptv|r6�asÍ¸'ê�� �h�r
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