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� j � j � hia!�yWYSgXof8WYX \O�^ M&a�' f&SgO$%('vaYq�U�jxj jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j  +%
� j � j � d]O�^"WYaYf9mVOJM"a \O�f"mVXvq�Ot� U�SyatmVO jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j  ,(
� j � j$# L$Syac^nmVa.�NU�SgacmyO�jxj jrjxj jxjxj jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j  ,)


� j � �Tf9mVXoqpXobYU�WYX \O�^�� z#'vmVXvO$%S*gatmVXv|�O q�acM&XZUE^{mya.�)\acmyO9M"O$��dd' \U��gXoWYO�� jxj jxj jxjrj j  ,)
� j � j � �)\atmVO�M&O)�yXoqpf('vaL¥Jq<z('vmyXoO$% *gacmVX |�O j jxjxj jrjxj jxj jxjxj jxj jxjrj j !��
� j � j � hia!�yWYO�q�f8O$�yXvWYX \O�^ q<z(' mVXof&U�SVU�q \acmySyXvW U jxj jrjxj jxj jxjxj jxj jxjrj j ! �
� j � j$# ��SyO���SVU�q�U�WcX \O�^�" SyU�WYWcXoO�^$U�' jxj jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j !��
� j � j'& ��SyO���SVU�q�U�WcX \O�^ f8O�S qpacm`U�� jxj jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j !��
� j � j  ��SyO���SVU�q�U�WcX \O�^ M&arWcO�q�f"SyO�qpX/�gO j jxjxj jrjxj jxj jxjxj jxj jxjrj j ! &


� j$# ` \aYWY^"XoW U��2,+|�O�'oz"myXv|EU�� f$U�SyU)� U�^&a6*gO�M&a * a�� mVSyXvWYWcXoO�^&a!� jxj jxjxj jxj jxjrj j !�%
� j$#9j � L$z&^&WcXoO�^"a��M&arf�ac^$U�'vXob UEWYX \O�^ j jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j !�%
� j$#9j � * aYf&Sga��gaY^nm`U�WcX \O�^ N O�f8aYSyU�M&O�Sga��M&aT|EU�SyXoU�WYX \O�^ a��gf�acW�\��� WYO$�rjxj jxjrj j %+ 
� j$#9j$# [9acf$U�SyU�WYX \O�^ M&arO$%S*gacmyXv|�O$� N Sya�� mVSgXoWYWcXoO�^"a�� jxj jxj jxjxj jxj jxjrj j %,(
� j$#9j'& �)\atmVO�M&O$�_ \� %&SyXvM&O$� jrjxj jxjxj jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j ( #
� j$#9j  �lmVSgO$�q(\atmVO�M&O$� j jrjxj jxjxj jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j (� 
� j$#9j ! d]O�^"W�'oz#�yXoO�^&a�� jxj jrjxj jxjxj jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j (+(


� j'& ` \aYWY^"XoW U��2,+|�O�'oz"myXv|EU�� f$U�SyU �Tf9mVXoqpXobYU�WYX \O�^s� z('vmyXoO$%S*gatmVX |�O jxjxj jxj jxjrj j ) �
� j'&"j � �)\atmVO�M&O$�WYO�^ U�S mVXvWYz('oU�WYX \O�^ M&arf&Sga!" aYSgaY^&WcXZU�� I�eQJK8957JK8 j jxj jxjrj j ) &
� j'&"j � �)\atmVO�M&O$� I.e45�qL36BLJL8957JK8 ^&O)%$U��VUEM&O$�aY^ a�' WcO�^&WYacf"mVOa�NUESyacmyO jxjrj j )+)
� j'&"j$# �)\atmVO�M&O$�^&Opa�'vXvmVX&�gmVU��O%$U��yU�M&O$�ac^ a!' WYO�^&WcaYf"myOC� U�SyatmVO jxj jxjrj j ��+)
� j'&"j'& �)\atmVO�M&O$�a�'vXvmyX/�gmVU��O%$U��VU�M&O�� ac^ a!' WYO�^"WYaYf9mVO�� U�SyatmVO jxj jxj jxjrj j �+� #
� j'&"j  d]O�^"W�'oz#�yXoO�^&a�� jxj jrjxj jxjxj jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j ��� #


� j  ` \aYWY^"XoW U��2,+|�O�'oz"myXv|EU�� f$U�SyU �Tf9mVXoqpXobYU�WYX \O�^s� z('vmyXoO$%S*gatmVX |�O WYO�^ * a��gmySyXvWYWYXvO�^&a!� ���+ 
�







� j  j � � ��^"O�SVU�SZ'oU��Z�yO�'oz&WcXoO�^&a!� ^&O¤"!U�WcmyX/%('va��5jxjxjxjxj jxj jxjxj jxj jrjxj j ���+ 
� j  j � L$z&^&WcXoO�^"a��M&arf�ac^$U�'vXob UEWYX \O�^ j jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j ���+ 
� j  j$# [9acf$U�SyU�S�'ZU��Z�gO$'oz&WcXoO�^"a��O"!U�WtmVX/%#'oa�� M"a.'oU��e^&O¤"!U�WtmVX/%#'oa�� j jxj jrjxj j ���,!
� j  j'& hia � ^&XoS a!' f&SyO�%('oacqJU<z"myX/'vXob UE^&M&O<qpacmVU�� N f&SyXvO�SyXvM$U�M&a!� j jxj jrjxj j ���,)
� j  j  d]O�^"W�'oz#�yXoO�^&a�� jrjxj jxj jxjxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j � # �


� j ! [9z&q�U�SyXvO jxj jxj jxjxj jrjxj jxj jxjxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j � #+#


� � ����������� �� � �  ��� � � � ��� ��
�������� ������� � � ���� ������������ � �  �� � ��� ���� ��� ��� 	
#9j � k2'/��O�SyX mVqpO¡,+|�O$'vz"mVX |�O f&U�SVUp��SyO$%('vaYq�U�� M&a �Tf9mVXoqpXobYU�WYX \O�^x� z(' mVXvO$%S*gacmyXv|�O


�yXo^ * a�� mVSyXvWYWcXoO�^&a!� jxj jrjxj jxj jxjxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j � # %
#"j � j � ,��gmySyz&WtmVz&SyU�M&a!' U�'/��O�SyX mVqpO ac|�O$'oz9mVXv|�O<jxjxjxjxj jxj jxjxj jxj jrjxj j � # %
#"j � j � * aYf&Sga��gaY^nm`U�WcX \O�^ M&a�'ZU��Z�gO$'oz"WYXoO�^&a�� jxjxjxjxjxj jxj jxjxj jxj jrjxj j � # %
#"j � j$# � ^&XvWYXoU�'oXvb U�WcX \O�^�M&a�'oO$� Xv^&M&Xv|�XvM&z&O$�pj jxjxjxjxjxj jxj jxjxj jxj jrjxj j � # %
#"j � j'& �if8aYSVUEM&O�Sya!�M&aT|�UESyXZUEWYX \O�^ jxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j � # (
#"j � j  hiX |�aYS��yXvM$U�M jxj jrjxj jxj jxjxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j � & �
#"j � j ! ,>¥9f�acSyXvq�ac^{myO$� N Sya!�yz(' m`U�M"O$�)j jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j � &�#


#9j � k2'/��O�SyX mVqpO$��,�|�O$'oz9mVXv|�O$�ef$UESVUt��SyO$%#'oaYq�U���M&a �if"mVXvq�Xvb U�WcX \O�^C� z(' mVXvO$%S*gacmyXv|�O
WYO�^ * a!�gmySyXoWcWYXvO�^&a��Hjxj jrjxj jxj jxjxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j �� ,(
#"j � j � kG'/��O�SgXvmyq�O � j$k2'/��O�SyX mVqpO<ac|�O$'oz"myXv|�OpWcO�^ f&Sya!�ya�'vaYWcWYX \O�^-�gXoqpf('oa jxj j �� ,)
#"j � j � kG'/��O�SgXvmyq�O � � j$k2'&��O�SgXvmVqpO at|�O$'vz"mVX |�OpWYO�^ q(\acmVSgXoWYU��eM&arM&X |�aYS��yXvM$U�MGj �"! �
#"j � j$# ,���� * k j{k2'&��O�SgXvmVqpOiat|�O$'vz"mVX |�OrWYO�^�O�SyM"aY^$U�WcX \O�^p^&OxM&O�qpXo^$UEM$Uif�O�S


mySVU�qpO$� SVUEM&XZU�'va���jxj jxj jxjxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j �"! &
#"j � j'& ��SyO�%('oacqJU��emya�� m jxj jxj jxjxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j �"!+(
#"j � j  ,>¥9f�acSyXvq�ac^{myO$� N Sya!�yz(' m`U�M"O$�)j jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j ��%+ 


#9j$# [9z&q�U�SyXvO jxj jxj jxjxj jrjxj jxj jxjxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j � ���


	 � �
	 �  �������������
 �� � � � ����
&"j � k2�yf8aYWtmVO$� M&a�� O�M&a�'vXobYU�WYX \O�^ hiX&" z(�yU j jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j � ���


&&j � j � ,��gmySyz&WtmVz&SyU�M&a!' q�O�M&a!'oO M&X�" z(�yO jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j � ���
&&j � j � ,��gmyXoq�U�WYX \O�^ M&a�'oO�� f$U�S$\UEq�atmVSyO�� M&a�'oO$� WcO�^(�yacWYz&ac^nmVa�� j jxj jrjxj j � �+!
&&j � j$# `CSVU�^#�yf$U�SgaY^&WcXZU aY^ q�O�M&a!'oO$�eM"X&" z(�gO$� U�f&SyOm¥9Xoq�UEmyXv|�O�� jxj jxj jrjxj j � ��%


#







&&j � j'& � O�M&a!'oXobYU�WYX \O�^ ^&acz&SyO�^ M&X&" z#�VU j jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j � �+)
&"j � ,?^_" O_�{z&a!�2,+|�O�'oz"myXv|�O�� f&U�SVU)� O�M&a�'vXobYU�WYX \O�^ hiX&" z(�yU jxj jxj jxjxj jxj jxjrj j � � &


&&j � j � L$z=QTa � a [ N �Yj][9X&�gmVacqJU ^&acz&SyO7^6��ac^]\acmyXoWYO f$UESVU q�O�M&a!'oXobYU�WYX \O�^ M&X�" z(�VU � � &
&&j � j � kG'/��O�SgXvmyq�Orac|�O$'oz9mVXv|�O f$U�SyU q�O�M&a!'oXobYU�WYX \O�^ M&X&" z#�VU WcO�^ SyacM&z&WYWcX \O�^JM&a


'oU WcO�qpf('oa6*gXoM$U�M�j j jrjxj jxjxj jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j � �"(
&&j � j$# kG'/��O�SgXvmyq�O<at|�O$'vz"mVX |�O f$U�SyU q�O�M&a�'vO$�O'vXo^(� �z \� �gmyXoWYO�� jxjxj jxj jxjrj j �+� �
&&j � j'& kG'/��O�SgXvmyq�O$��ac|�O$'oz"myXv|�O$�f$U�SVU qpO9M"a�'oO��eWYO�^ acmyX/�{z&atm`U�� � *yU�� jxjrj j �+� &
&&j � j  kG'/��O�SgXvmyq�O	at|�O$'vz"mVX |�O f$U�SyU)ac^nmVSyac^$U�S�q�O�M&a!'oO$�/U�f"SyOm¥9Xoq�UEmVX |�O$� N


M&a!�yWcSyXof9mVXv|�O$�aY^ WYO�^nmySyO$' M&X�" z(�yO j jxjxj jrjxj jxj jxjxj jxj jxjrj j � # �
&&j � j ! �if"myXoq�U�'oXvM$U�M�� U�SyatmVOpaY^ q�O�M&a!'oXobYU�WYX \O�^ M&X�" z(�VU jxj jxjxj jxj jxjrj j � #  


&"j$# [9z&q�U�SyXvO jxj jxj jxjxj jxj jrjxj jxjxj jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j � # (
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�� ����� � �  �� ��� � ���� ��� � ����� � �
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� ��� � � ���


 j � k2'/��O�SyX mVqpOv,+|�O$'vz"mVX |�Opf$U�SyU�[�a�'oacWYWcX \O�^ M&a��RU�SgXZU�%('va�� j jxj jxjxj jxj jxjrj j � & �
 j � j � * aYf&Sga��gaY^nm`U�WcX \O�^ M&a��yO$'vz&WYXvO�^&a!� jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j � &�#
 j � j � �CO$%('ZUEWYX \O�^ Xv^&XoWcXZU�' jrjxj jxjxj jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j � &�#
 j � j$# �if8aYSVUEM&O�Sya!�M&aT|�UESyXZUEWYX \O�^ jxj jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j � &+&
 j � j'& [9a!'oacWYWYX \O�^ N SyacaYqpf('ZU�bcOt��aY^"aYSVUEWYXoO�^$U�'Hj jrjxj jxj jxjxj jxj jxjrj j � &  
 j � j  ,>¥9f�acSyXvq�ac^{myO$� N Sya!�yz(' m`U�M"O$�)j jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j � & !
 j � j ! d]O�^"W�'oz#�yXoO�^&a�� jxj jrjxj jxjxj jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j � & )


 j � k2'/��O�SyX mVqpOv,+|�O$'vz"mVX |�OC� z(' mVXoO�%S*gacmyXv|�O f&U�SVU)� O�M&a�'vXobYU�WYX \O�^ hiX&" z(�yU j jxjrj j �+ �
 j � j � � M&ac^nmVX � W U�WcX \O�^ M&a�' qpO�M&a�'vO M&X&" z(�gO�jxjxj jrjxj jxj jxjxj jxj jxjrj j �+ �
 j � j � d]SgXvmVacSyXvO$� f$U�SyU¤'oU<q�O�M&a!'oXobYU�WYX \O�^ M&X�" z(�VU jrjxj jxj jxjxj jxj jxjrj j �+ �
 j � j$# [9Xvq�f#'oX � W U�WcX \O�^�M&a�' WYO�^7*gz&^nmVOpM&arSya!�$'ZU�� M"X&" z(�yU�� j jxjxj jxj jxjrj j �+ #
 j � j'& deU�SyU�WcmyaYSY\� �gmyXoWYU�� M&a�'CU�'&��O�SgXvmVqpO at|�O$'vz"mVX |�O q<z(' mVXvO$%S*gacmyXv|�O j jxjrj j �+ + 
 j � j  * aYf&Sga��gaY^nm`U�WcX \O�^ M&a��yO$'vz&WYXvO�^&a!� jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j �+ ,!
 j � j ! �CO$%('ZUEWYX \O�^ Xv^&XoWcXZU�' jrjxj jxjxj jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j �+ ,!
 j � j % �if8aYSVUEM&O�Sya!�M&aT|�UESyXZUEWYX \O�^ jxj jxj jxjxj jrjxj jxj jxjxj jxj jxjrj j �+ +%
 j � j ( [9a!'oacWYWYX \O�^ N SyacaYqpf('ZU�bcOt��aY^"aYSVUEWYXoO�^$U�'Hj jrjxj jxj jxjxj jxj jxjrj j �,!��


&







 j � j ) � O�M&a!'oO M&arO�f"myXoqpXob UEWYX \O�^ N f&SgO9Wca��gOJM&arM&acWYX/�gX \O�^ jxjxj jxj jrjxj j �,! �
 j � j �� ,>¥9f�acSyXvq�ac^{myO$� N Sya!�yz(' m`U�M"O$�)j jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j �,! #


 j$# k2'/��O�SyX mVqpO ��acz&SyO7^�,+|�O$'vz"mVX |�Oa� z(' mVXvO$%S*gacmyXv|�Opf&U�SVU)� O�M&a�'vXobYU�WYX \O�^ hiX&" z(�yU j �+%+�
 j$#9j � � M&ac^nmVX � W U�WcX \O�^ M&a�' qpO�M&a�'vO<M&X&" z#�yO jxjxjxjxjxj jxj jxjxj jxj jrjxj j �+%+�
 j$#9j � d]SgXvmVacSyXvO$� f$U�SyU¤'oU<q�O�M&a!'oXobYU�WYX \O�^ M&X�" z(�VU jxjxj jxj jxjxj jxj jrjxj j �+% #
 j$#9j$# � a6*gO�SVU M&a�'ZU mySVU�^#�yf$U�SgaY^&WcXZU N 'ZU<WcO�qpf$U�WcmyXvmyz&M M&a�' qpO9M"a�'oO M&X&" z(�gO �+%+ 
 j$#9j'& ,�^nmVSgaY^$U�qpXoac^nmVOpM&a�'ZU<SyacM ^"aYz&SgO�^$U�' * weL jxj jxj jxjxj jxj jrjxj j �+%,!
 j$#9j  * aYf&Sga��gaY^nm`U�WcX \O�^ M&a��yO$'vz&WYXvO�^&a!� jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j �+%+%
 j$#9j ! �CO$%('ZUEWYX \O�^ Xv^&XoWcXZU�' j jxj jxjxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j �+%+%
 j$#9j % �if8aYSVUEM&O�Sya!�M&aT|�UESyXZUEWYX \O�^ jxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j �+%,(
 j$#9j ( [9a!'oacWYWYX \O�^ N SyacaYqpf('ZUEbYO¤��aY^"aYSVUEWYXoO�^$U�'Hjxjxjxj jxj jxjxj jxj jrjxj j �+%,(
 j$#9j ) � O�M&a!'oO M&arO�f"myXoqpXob UEWYX \O�^ N f&SgO9Wca��gOJM&arM&acWYX/�gX \O�^ jxjxj jxj jrjxj j �+%,)
 j$#9j �� ,>¥9f�acSyXvq�ac^{myO$� N Sya!�yz(' m`U�M"O$�)j jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j �+%,)
 j$#9j �+� k�M$U�f"mVU�WYX \O�^�M"a�'�U�'/��O�SyXvmyq�Olf$U�SVU.'ZUrO$%"myaY^&WcX \O�^�M&a�qpO�M&a�'vO$�RU�f&SyOm¥9X�^


q�UEmVX |�O$� jxjxj jrjxj jxj jxjxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j �,( &
 j'& ,�¥9f8aYSgXoqpaY^nmVO$� N * a��gz('vmVU�M&O$� k�M&XoWcXoO�^&U�'oa!��jxjxjxjxjxj jxj jxjxj jxj jrjxj j �,(� 
 j  [9z&q�U�SyXvO jxj jxj jxjxj jrjxj jxj jxjxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j �,)+(


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


� � � ��� 	� � � � � ����� ��� � � � � ����  �+� � ��� ������� ��� � �� � 	�� � ��� � � ���"��� 
  � ������� ����


k j � d]O�^7*gz&^nmVO���M&X�" z(�yO�� jxj jrjxj jxj jxjxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j # �+)
k j � hia � ^&XvWYXvO�^&a��Z% \U��yXvW U�� j jrjxj jxj jxjxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j # ��
k j$# �Tf8aYSyU�WYXvO�^&a!� WcO�^ WYO�^+*gz&^nmVO$� M&X&" z#�yO$��j jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j # ���
k j'& L=z"^&WYXvO�^&a��M&arf8aYS mVaY^"aY^&WcXZU(j jxj jxjxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j # � #
k j  hia!" z&bcbYX � W U�WcX \O�^ jxjxj jrjxj jxj jxjxj jxj jxjxjxjxjxj jxj jxjxj jxj jrjxj j # �"!
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� O$� I k hS57JL8V3zAC5�qjBL]�5 k [S3z8V]�5�q �gO�^2q \acmyO9M"O$� M&a O�f"myXoqpXob UEWYX \O�^ N %l\z(���{z&aYM$U %$U��yU�M&O$� ac^ 'vO$�
f&SyXv^&WYXvf&XoO��l^$UEmyz&SVU�'oa��lM&at�ya!'oaYWcWYX \O�^ N �yz"f�acSg|�Xv|�aY^&WcXZU M&at'oO��iXo^&M"Xv|�XoM&z"O$�lqG\U��TU�f9mVO$�! ��0hTU�S�^
� Xo^� �� 1 3V�4B � JK8�h�8V1 5�laF$e4BunL89Buqf��o |�BEI�1#qj5�lC��I�3z[SJEI k F�B k BunL3b89571#���
	
�
	� j k � ^$U�'oa!� M&a
'oO$� U\�^&O$�.�ya!�yac^{mVU N f"SyXo^"WYXof"XoO$�xM&aC'vO$�.�yacmyaY^nm`U_ Ru�O�_&^�� O$'/'oU�^&M�M&a��yU�SySgO$'/'oUf'vO$�<U�'&��O�SgXvmVqpO$�
��aY^�\acmVXvWYO$�! ��{z&as�yO�^ a!']f&SgXoqpaYSxmVXof8O M"a U�'/��O�SyX mVqpO$�rac|�O�'oz"myXv|�O��Yj/hia��gM&a ac^{myO�^&Wca��� �'oO��<U�' ^
��O�SgXvmVqpO$��ac|�O�'oz"myXv|�O��s�ya/_$U�^)WYO�^(�yO$'vXoM$UEM&O WYO�qpO4m9\acWY^&XvW U�� SgO$%&z(� m`U�� M&aAO�f"mVXvq�Xvb U�WcX \O�^ N
%i\z(�E�{z&acM$UGUEf('oXvW \U�^&M"O$�yaAf$UESVU Sya!�yO$' |�aYS z&^-U�qpf('oXvO U�%$UE^&XoWcO�M"a�f"SyO$%('vaYq�U��� m`UE^{myO2ac^-a!'
W U�qpf8OpWcXoac^{m \�&� WcO( &WcO�q�O ac^ a!' W U�qpf�O M"a�'oU<Xo^(��ac^&XoacS \� U O�M"a.'oU<aYqpf&Sya!�VU"j


d]z$U�^&M&Olz&^ f&SgO$%('vaYq�UM"a]O�f"myXoqpXobYU�WYX \O�^imVXvaY^&a?qG\U�� M"a�z&^&U�" z&^&WcX \O�^xO$%S*gatmVX |�O( �'ZU m`U�Sga U
M&a aY^&WcO�^nmVSyU�STz&^$U O q	\U��;�yO$'vz&WYXvO�^&a���\O�f"mVXvqJU��G�ya¤'/'oU�q�U 5ueQ3z8VAt8�D�ISnL84?571~At[ k 3b895����mBL3z8V]�5 j � U
qJU N O�S \� U�M&a f&SyO$%#'oaYq�U�� M&a<O�f9mVXoqpXobYU�WYX \O�^ M&a!'Nq<z&^"M&O SyaYU�' mVXoac^&aY^ q \z(' mVXof#'oa�� O�%S*gacmyXv|�O��� X'vO
�{z&a�*gz(�gmyX � WYUv'ZU.��SVU�^ Xvq�f8O�S m`U�^&WcXZUTM&a;'oU O�f"myXoqpXobYU�WYX \O�^�q z('vmyXoO$%S*gatmVX |�O M"aY^nmVSgO M&aU'ZU Xo^n|�a!��^
mVX&�nU�WYX \O�^ U�WtmVz$U�'0j	�CU M&X�" aYSyac^&WYXoUv" z&^&M$U�qpaY^nmVU�' aY^nmVSga O�f"mVXvq�Xvb U�WcX \O�^��gXoqpf('oa N O�f"mVXvq�Xvb U�WcX \O�^
q<z(' mVXoO�%S*gacmyXv|�OrWcO�^(�yX&�gmya�ac^C�{z&alac^JO�f9mVXoqpXobYU�WYX \O�^t�yXvq�f#'oa aL¥9X&�gmVa z&^$U.�yO$'oU.�gO$'oz"WYX \O�^G\O�f"mVXvqJU# 
q�XvaY^nmVSyU����{z&aaY^pO�f"myXoqpXobYU�WYX \O�^ q<z#'vmVXvO$%S*gatmVXv|�OlaK¥"X&�gmyaY^pq \z(' mVXof#'oa��P�yO�'oz&WcXoO�^&a!� \O�f"myXoq�U��+f$UESVU
z&^/q�X&�yqpOJf&SgO$%('vaYq�U# X'oU��U'/'oU�q�U�M$U�� q�5 k [\nL89571XBuq ¢ I�JyBL3�5 ?5ueQ3z8VA)I7q  ��{z&at�gO�^�U��{z&a�'&'ZU��U�gO$'ozS^
WYXvO�^&a��.�{z&ap^&O f"z&aYM&ac^@�yacS qpa�*gO�SVU�M$U��xac^ z"^&O M&a)�yz#� O$% *gacmVX |�O$�.�yXv^��gaYSxaYqpf�acO�SVUEM$U��raY^
O�mVSgO&j�,�' WYO�^+*gz&^nmVOpM&ara��gmVU����yO$'vz&WYXvO�^&a��O" O�Syq�U<a�' lKJyBL143�B ¢ I�JyBL365 j


�CU Sya!�yO$'vz&WYX \O�^ M&arf&SyO�%('oacqJU��]M&arO�f"mVXvq�Xvb U�WcX \O�^Jq<z('vmyXoO$% *gacmVX |�O qpaYM&XoU�^nmVarU�'&��O�SgXvmVqpO$�
ac|�O$'oz"myXv|�O$� a!� z&^"O M&aa'oO$�rW UEq�f8O$�xM&a�Xv^n|�a�� mVX&�nU�WYX \O�^�M&aJq�U N O�SxU�WtmVz$U�'vXoM$UEM js� O�S��gz(� WYU7^
SVU�WtmVacS \� � mVXvW U��! {'oO$��U�'/��O�SgXvmyq�O$�Cac|�O$'oz9mVXv|�O$�?Sya!�yz(' m`U�^ z&^$UrU�f"SyOm¥9Xoq�U�WYX \O�^<q<z N U�M&acWYz$U�M&Uxf$UESVU
Sya!�yO$' |�aYS f&SyO�%('oacqJU��rM&a�O�f"myXoqpXob UEWYX \O�^Aq<z('vmyXoO$% *gacmVX |�O( f&z"a��<U�'?mySVU�%&U+*yU�SxWYO�^4f8O$%('oU�WYXvO�^&a!�
M&aXo^&M"Xv|�XoM&z"O$�Nf8aYSgq�X mVaY^ ac^&WYO�^{mySVU�S! {aY^pz&^$U;�yO$'oUia�*gacWYz&WcX \O�^� {q \z('vmyXof('va����yO$'vz&WYXvO�^&a!�p\O�f"mVXvqJU��
U�'Cf&SyO$%#'oaYq�U�f&U�SVU# 8f8O$�gmyaYSyXvO�SyqpaY^nmya� �a!�yWcO$��aYSiU��{z&a�'&'ZUa�gO$'oz"WYX \O�^j�{z&a<qG\U�� ^&O$�iXv^{myaYSga��yaEj;,�'
qJUE^{myaY^&acS�'ZUiM&X |�acSE�yXvM$U�M aY^¤'oUif�O$%#'ZU�WcX \O�^<a!�� {f8O�S+m`U�^nmyO( nz&^&OrM&aZ'vO$�+f&SgO$%('oacqJU��>" z&^&M$UEq�ac^_^
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m`U�'va��rU�'?UEf('oXvW U�STU�'/��O�SgXvmyq�O$� ac|�O$'oz9mVXv|�O$�raY^�O�f"myXoqpXob UEWYX \O�^ q<z(' mVXvO$%S*gacmyXv|�O&jt,��gmyapf"SyO$%('vaYq�U
N U¡�yz"SE��a U�'RSya!�yO$' |�acS f&SyO$%#'oaYq�U�� M&a O�f"myXoqpXob UEWYX \O�^��gXoqpf('oa� Nf&z&a!� a�� ^&acWYa!�VU�SgXoOAq�U�^nmVaY^"aYS
WYXvaYSgmVU�M&X |�acSE�yXvM$U�M M&aY^nmVSgOJM&a.'ZU f8O$%('ZUEWYX \O�^ f&U�SVUpac|�XvmVU�Sz&^$U�WcO�^n|�acSE��ac^&WYXoUJf&SyacqJU6mVz&SyUpM&a!'
U�'/��O�SyX mVqpO&jT[9Xv^AaYqv%&U�SE��O# aY^Aa!'+W U�qpf8O M&at'ZU�O�f"mVXvq�Xvb U�WcX \O�^ q<z(' mVXvO$%S*gacmyXv|�O( �a!'Nq�U�^nmVaY^"aYS
'ZU<M&X |�acSE�yXvM$U�Ms�gaxWcO�^n|�XoaYS mVaTac^ z"^ O�%S*gacmyXv|�Ot" z&^"M$U�qpaY^nm`U�'b "f&z"a����yaTM&a!�yaYUpO$%9mVaY^"aYS z&^ WYO�^_^
*gz&^nmVO M&a}�yO$'vz&WYXvO�^&a��l^&O��$\O�'oO�'vO q	\U��lWYacSyWYU f�O$�gX/%('va M&a!'�" SgaY^nmVat� U�SyatmVOs�gXo^&O( �U�M&acq	\U��! ��{z&a
�ya�aY^&Wcz&aY^nmVSgaY^ z&^"X&" O�Sgq�acq�ac^{mya M&X/� mVSyX&%&z&XvM$U��rf�O�S M&XvW`_&O�" SyaY^nmya�jf� O�Srm`UE^{myO( Na!� ^"aYWYa!�VU�SgXoO
qJUE^{myaY^&acSlz&^&U�f8O$%('ZUEWYX \O�^f�{z&a ac|�O$'oz&WcXoO�^"a _$UEWYXZU a�'�" Syac^nmVav� U�SyatmVO( �U�' qpX/�gq�O mVXvaYqpf�O)�{z&a
qJUE^{myaY^(��U¤�gz M&X |�acSE�yXvM$U�M j


� U Xv^&W�'vz(�yX \O�^4M&aJSya�� mVSgXoWYWcXoO�^"a��� ?f8O�S OEmVSVU f&U�Sgmya� �Sya!�yz(' m`U Xv^&ac|�XvmVU�%('vaJaY^�'oU q�U N O�SY\� U
M&axf&SyO$%#'oaYq�U��M&axO�f"myXoqpXob UEWYX \O�^ M&a�' q<z"^&M&OJSga U�'b 4'oO¤�{z&ax_$Ua'&'oac|EU�M"O�U¤�{z&a.�ya M"a��VUESySyO�'/'oac^
z&^$U}��SVU�^J|EU�SgXoacM$U�MJM"a�m9\acWY^&XvW U���f$U�SyU q�U�^&a�*yUES�Sga��gmySyXvWYWYXvO�^&a!�Yj�,�^ a�'�W U��gO<M&a�O�f"mVXvq�Xvb U�WcX \O�^
q<z(' mVXoO�%S*gacmyXv|�O# G'oU�� Sya!�gmVSgXoWcWYXoO�^&a�� f&z&acM&aY^-M&X � WYz(' m`U�S ^"O �&\O$'oO(a�'rU |EU�^&Wca/_$U�WYXoU a�'U" Syac^nmVa
�NU�SgacmyO( ��yXv^&O m`U�qv%"Xt\aY^��{z&aJM&XvW`_&O U |EU�^&WcaC�ga�Sga U�'vXoWYapq�U�^nmVaY^"XoaY^"M&O-'oU M"Xv|�acSE�gXoM$U�MX Nf8O�S�'vO
�{z&aia�'=q�U�^&a6*gO M&a Sya!�gmVSgXoWcWYXoO�^&a���aY^ O�f9mVXoqpXobYU�WYX \O�^ q<z(' mVXvO$%S*gacmyXv|�OxM"a�%8alSyaYU�'oXvb U�S��yamVac^&Xoac^&M&O
aY^ WYz&ac^nm`UJUEqv%�O�� f$U�S$\UEq�atmVSyO��� ('vO)�{z&arSga��yz#'vm`U z&^&UpWcO�q�f#'oa�*gXvM$U�M U\�^$UEM&XoM$U U�' f&SyO�%('oacqJU"j


� U O�f"myXoqpXobYU�WYX \O�^ q<z(' mVXvO$%S*gacmyXv|�O O�" SyaYWca� Cf�O�Sim`U�^nmVO# z&^�W UEq�f8O M"apf"Syz&a!%$U��xXoM\O�^"aYO
f$U�SyUrM"X/�ya �^$U�S N at|EU�'oz$UES�^�z"ac|�O��]U�'&��O�SgXvmVqpO$�Cac|�O$'oz"myXv|�O$�Yj�`CSVU��Rz"^�M&atm`U�'&'ZU�M"Oia�� mVz&M&XvOrM&a�'$a!��^
m`U�M"O<M&a�'�U�S mVa� _�yai_&U�^ M&X&�ya �^$UEM&O Wcz$UEmVSgO ^{z&at|�O$�U�'&��O�SgXvmVqpO$��at|�O$'vz"mVX |�O$��f$U�SVU O�f"mVXvq�Xvb U�WcX \O�^
q<z(' mVXoO�%S*gacmyXv|�O"jW,�' f&SyXvq�acSJU�'&��O�SgXvmVqpOAf&SgO�f&z&a!�gmVO Sga��gz&a�' |�aAf&SgO$%('oacqJU���M&a O�f"mVXvq�Xvb U�WcX \O�^
q<z(' mVXoO�%S*gacmyXv|�Of�yXv^4Sya!�gmySyXoWcWYXvO�^&a�����a!�<a�'�U�'&��O�SyX mVqpO q	\U��.�yac^&WYX&'/'vO N �yXvSg|�aJWYO�qpOj%$U��ya f$UESVU
a�'Sya!�gmyO M&a U�'/��O�SyX mVqpO$� M&X&�ya �^&U�M&O$�cj ` U�qv%&Xt\aY^x�ya _$U z"myX/'vXob UEM&O a�� mVa U�'/��O�SyXvmyq�O f$U�SVU/SyaK^
�yO$' |�acS f"SyO$%('vaYq�U�� M&aTO�f9mVXoqpXobYU�WYX \O�^ WcO�^ Sya�� mVSgXoWYWcXoO�^"a��SyaYU�'oXvb U�^&M"O z&^$U mVSVUE^(��" O�SgqJUEWYX \O�^ M&a
'oO$� qpX/�gq�O$� ac^2f"SyO$%('vaYq�U��¤�yXv^2Sga��gmySyXvWYWYXvO�^&a!�Yj � O$� O�mySyO$� mySya���U�'&��O�SyX mVqpO$�<f('oU�^nmVaYU�M&O$�pU
WYO�^9mVXo^{z$UEWYX \O�^x�ga M&X&" acSyaY^"WYXZUE^@" z&^&M$U�qpaY^nmVU�'oqpaY^nmVa M"a�'U�^nmVacSyXvO�S<aY^x�{z&a a�� mVO$�¤�Y\� Sga U�'vXobYU�^
z&^�qJU�^"a�*gOAM&a Sga��gmySyXvWYWYXvO�^&a!�� Rf�O�S}'oO¡�{z&a f&z&acM&aY^�Sya!�yO$' |�aYS M"XoSyacWcmVU�q�ac^nmVa f&SgO$%('oacqJU��<M&a
O�f"myXoqpXob UEWYX \O�^pq z('vmyXoO$%S*gatmVX |�OrWYO�^JSya�� mVSgXoWYWcXoO�^"a��� _�yXv^J^&acWYa��gXoM$UEM M&alSga U�'vXob UESR^"Xo^(��z"^$UxmySVU�^(��^
" O�Syq�U�WcX \O�^4M"af'vO$�<qpX/�gq�O$�cj � UAM&X&" acSyac^&WYXoU aY^nmVSga a!�gmyO$�pU�'/��O�SyXvmyq�O����ga ac^&WYz"aY^nmVSyU aY^ 'vO$�
q(\atmVO�M&O$� z9mVX/'vXobYU�M&O$�pf$U�SyU4qJU�^nmyaY^&acSs'ZU M&X |�acSE�yXvM$U�M j
,�'U�ya!��z&^&M"O2U�'/��O�SgXvmyq�O�f&SyO�f&z&a�� mVO
z"mVX&'oXvb UAz&^Ga!�E�{z&acqJU M"a f&Sga��ga�'oacWYWcX \O�^ ��z"a f8aYSyqpXvmya� RM&a z"^$Up" O�SgqJU¡�gaY^&WcX/'/'oU N a � WYXvaY^nmVa� 
qJUE^{myaY^&acS�z"^$UxWcXoacSgm`UrM&X |�aYS��yXvM$U�M� {f8O�S�'oO��{z&aG�ga�_&Uxz"myX/'vXob UEM&OiWYO�q�O.%$U��ga�f$UESVUrXo^&XvWYXZUESNa�� m`U
Xo^n|�a!�gmyX/�nU�WcX \O�^����yXo^ aYqv%$UESE��O( aY^(U�'&��z&^&O�� f&SgO$%('vaYq�U�� a!'�q�U�^nmVac^&aYS�'ZU M&Xv|�aYSE�gXoM$UEM4Sya!�yz(' m`U
a��gf�acWYXZU�'oqpaY^nmVaTM&X�" \� WcX/' N z&^ a����{z&aYq�U M&arf&Sya!�ya�'vaYWcWYX \O�^f�gXoqpf('oa�^&O a��Z�gz � WYXvaY^nmVa� =f�O�Sd'oOt�{z&a
a��x^&aYWca��yU�SyXvO ac^ a�� mVO$�xW U��yO$�rXo^nmySyO�M&z&WYXvSim9\acWY^&XvW U��rqG\U��ra�'ZU�%�O�SyU�M$U��lf$U�SVU q�U�^nmVaY^"aYS�'ZU M&X ^
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|�acSE�yXvM$U�M j),�^�WYO�^&WcSyatmVO( ��yap_$U aL¥9f8aYSgXoqpaY^nm`U�M"O WcO�^�M&O$�Tm9\acWY^&XvW U��rM&X�" aYSyac^nmVa����{z&a¤�yO�^�'oU��
z"mVX&'oXvb U�M$U�� aY^(a!']mVacSyWYacS N WYz&U�SgmyO U�'/��O�SgXvmyq�O&j ,�'emyaYSgWYaYS U�'/��O�SgXvmyq�O aYqpf('oaYU q(\atmVSgXoW U��<M&a
M&Xv|�aYS��yXoM&U�M M&a." O�Syq�U)�{z&a�'ZU����yO�'oz&WcXoO�^&a!�G�ga at|�U�'�\z$U�^ mVac^&Xoac^&M&O ac^ WYz&ac^nm`U# 8m`U�^nmVOa�yz O�f"mVX ^
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��
 ��
 ����� ��� 	������
���� � #


� ��� � ��	  �� �����"� �� � � �  ����� ������ �
�� ���
��� �


Xo^"XoWYXoU�'oXvb U�S�^ f8O$%('oU�WYX \O�^ � � �
ac|EU�'vz$U�S � � �
� ������ ����� � ��� �gaxWcz&qpf('ZUt'ZU<WcO�^&M&XvWYX \O�^ M&arf$U�SVUEM$U ��� ��� � �


��� ��� �
�ya!'oacWYWYXvO�^$U�S�^ f$UEM&Sya!�� � �
SyacWYO�q}%&Xo^$UES� � �
q<z"mVU�S� � �
ac|EU�'vz$U�S � � �
�ya!'oacWYWYXvO�^$U�S�^ M&a!�yWcaY^&M&XvaY^nmVa!�� � �


LNX&��z&SyU � j � P�,�� mVSgz&Wcmyz&SVUpM&arz&^ kG'/��O�SyXvmyq�O},+|�O$'vz"mVX |�O&j


�z% � �ya!'oacWYWYX \O�^ N SyaYf"SyO�M&z&WYWcX \O�^ M"a z&^ WYO�^7*gz&^nmVO(M&a �gO$'oz"WYXoO�^&a���%&U��$\U�^"M&O$�yaAac^ �yz
WYO�^{|�aY^&XvaY^&WcXZU OpU�M&aYWcz$U�WcX \O�^� N


�!W � SyacWYO�q}%&Xo^$UEWYX \O�^4M&a a�� m`U��t�gO$'oz"WYXoO�^&a��<f8O�S<qpaYM"XoO M&a O�f�acSVU�M&O�Sya�� M"a |�UESyXZUEWYX \O�^
f$U�SyUv" O�Syq�U�Sez&^&Up^{z&at|�U f8O$%('ZUEWYX \O�^ j


,��gmya�f&SgO9Wca��gO WcO�^nmVXo^l\z&U M"z&SVU�^nmyapz"^ ^l\z&qpaYSgO M&acmyaYSyqpXo^&U�M&O M&a XvmyaYSVUEWYXoO�^&a��TO _$U�� m`U
�{z&a)�yapWYz&qpf('ZU U�'/��z&^&U WcO�^&M&XvWYX \O�^/M&a f$U�SVUEM$U a��gmVU�%('vaYWYXvM$U"j),�'?Sya��gz('vmVU�M&O O$%"myaY^&XvM&O
f8O�S�a�'=U�'&��O�SgXvmVqpOla!�?a�'$Syacf&Sya!�yac^{mVU�M&O<f8O�S�'oUiq�a6*gO�S��yO$'vz&WYX \O�^ M&a�'ZU \z(' mVXvqJU f�O$%#'ZU�WcX \O�^ j
[9X�a�' U�'/��O�SgXvmyq�Or_$U<WcO�^n|�aYS���XoM"O M&a2" O�SgqJU<UEM&aYWcz$U�M$U# 9M&XoW`_&Uv�yO$'vz&WYX \O�^��yacS$\Uv'oU \O�f"myXoq�U
M&a!' f&SyO$%#'oaYq�U"j
�CU � ��z"SVU � j � M"a��yWcSyX&%�az&^pa�����z"aYq�UxM&a!'(" z&^&WcXoO�^$UEq�XvaY^nmVOTM&az&^�U�'&��O�SyX mVqpOlat|�O$'vz"mVX |�O


�yac^&WYX&'/'oO"j
�CU)��SVUE^ |�ac^nm`U+*yUJM"a�'vO$� U�'/��O�SyXvmyq�O��eac|�O$'oz"myXv|�O$��" SgaY^nmVa Ua'vO$�q(\atmVO�M&O$�mVSVUEM&XoWcXoO�^$U�'oa��







� & ����� �� � ��� �	��
�� ���� � ��� ��
�������� ��� � � �����


a��v�gz Jy5���[ qL36BED  Na!�<M&acWYXoS! >�gO�^ U�'&��O�SyX mVqpO$�U�{z&a q�U�^nmVXvaY^&ac^ z&^&U a � WcXoac^&WYXoU U�' m`U f$U�SVU z&^$U
��SVUE^2|EU�SyXvaYM$UEMGM&a f&SyO$%#'oaYq�U��! ]qpXoaY^nmySVU��)�{z&aj'vO$��q \acmyO9M"O$� mVSVUEM&XoWcXoO�^$U�'oa��pU�'vW U�^"b U�^2z&^$U
a � WcXoac^&WYXoU�q�U N O�S)�{z&a-'vO$� U�'&��O�SyX mVqpO$�<at|�O$'vz"mVX |�O$�! ]f8aYSyOp�$\O�'oO�f$U�SVU/z&^(mVXvf�O/WYO�^&WYSgacmVO M&a
f&SyO�%('oacqJU��cj � U�SVU WYO�^(�ya!��z&XoS a!�gmVU(SgO$%&z(� mVacb� U'vO$� U�'&��O�SyX mVqpO$�pac|�O�'oz"myXv|�O��s�yaAM&X�" aYSyac^&WYXoU�^
" z&^&M$UEq�ac^{mVU�'oqpaY^nmya M&a O�mySyO$� q(\acmVO�M&O$�pM&a O�f"myXoqpXob UEWYX \O�^ N %i\z(�E�{z&acM$U ac^ 'oO��)�gX/��z"XoaY^nmya��
f&z&^nmVO��YP


�
`CSVU�%$U�*yU�^/WYO�^Az&^&U WcO9M"X � WYU�WYX \O�^ M&a!'+WYO�^+*gz&^nmVO M&a f$U�S&\U�qpacmVSgO$�� �^&O WYO�^ 'vO$�lf&SgO�f&XvO$�
f$U�S&\U�qpacmVSgO$�Yj


�
* a U�'vXob UE^ z&^$U¤%i\z(�E�{z&acM$U�U f$U�S mVXvSeM&arz&^$U f�O�%('ZU�WcX \O�^JM&arf&z&^nmVO$�! =^&O�z"^-�gO$'oO f&z"^{myO&j


�
� U	\z&^&XoWYU<Xo^#" O�Syq�U�WYX \O�^C�{z&aTz"myX/'vXob UE^ a�� a!'�|EU�'oO�S�M&a;'ZU}" z"^&WYX \O�^ O$%S*gatmVXv|�O( (�gXo^ z"myX/'oXvb U�S
" z&^&WcXoO�^"a��M&aYSgXv|EU�M$U�� ^"X O�mVSgO WYO�^&O�WYXvq�XvaY^nmVO UEz_¥9X/'oXoU�SYj


�
� myX/'vXob UE^ Sya!�$'ZU�� M"armySVU�^#�yXoWcX \O�^ f&SgO$%$U�%"X/' \� �gmyXoW U��� �^&O M&acmyaYSyqpXo^"X/�gmVU��Yj
QTaY^"aYSVU�'oqpaY^nmVa��yalU�WYacf"m`U.�{z&alz&^JU�'/��O�SyX mVqpOiac|�O$'oz"myXv|�O M&a!%�a WYO�^nmyaY^&acSd'oO����gX/��z"XoaY^nmya��


WYXv^&WYOpWYO�qpf8O�^&aY^nmya��YP


�
��^&U JyB6eQJyBuq�BL143MISnL84?571 M&a�'oU��Z�yO$'vz&WYXvO�^&a!� f�O�myaY^&WcXZU�'va�� M&a!' f&SyO�%('oacqJU"j


�
��^&U¤" O�SgqJU<M"axWcSyaYU�Sz&^$U e45�� k ISnL84?571j8V1489nL8zI k M&a��yO$'vz&WYXvO�^&a�� f8O�myaY^&WcXZU�'va��Yj


�
��^&U lK[S1XnL84?571 RSB-I{RSBunL[#ISnL84?571 WYU�f$U�b M&a q�acM&XoSt'oU %8O�^&M&U�M2M"a Wcz$U�'/�{z&XvaYS¤�yO�'oz&WcX \O�^� 
N �{z&a _$U�S$\U/a�' f&U�f�a!' M&a��gaY^nmVO�Sy^&O��# ]aY^�a�'Wcz$U�'Z'ZU�� q�a6*gO�Sya!�)�gO$'oz"WYXoO�^&a�� �!a!�gmyO a��! 
U��{z&a!'/'ZU�� WYO�^4q�a6*gO�S U�M$U�f"mVU�WYX \O�^4O WYO�^n|�ac^&Xoac^&WYXoU � myaY^(�nUE^ qJU N O�S f&SgO$%$U�%&X&'oXvM$U�M/M&a
�yz"f�acSg|�Xv|�aY^&WcXZU"j


�
��^xWYO�^7*gz&^nmVO�M&a 5ue4BLJEI{RS57JyBuqdRSB�]7I�JK8zISnL84?571 WYO�qpOSya���'ZU�� M&a?mVSyU�^(�gXoWYX \O�^Tf&SgO$%$U�%&X&' \� �gmVXvW U��
�!^"O<M&acmyaYSgq�Xv^&X/� m`U�� � f&U�SVU.��z&XZUES�'oU.%l\z(���{z&aYM$U_ #�{z&aiWcO�qv%&Xv^$U�^paY^nmVSgaU� \� 'ZU����yO�'oz&WcXoO�^&a!�
aL¥9X&�gmVac^nmVa���WYO�^ a�' f"SyO�f\O��yXvmyO M&arO$%"myaY^&acS�O�mySVU�� ^{z&at|EU��Yj


�
,�'�|EU�'vO�S M&a]z"^&O$� e#I�J�?I�ACBL3zJy5�q M&a�aY^nmVSyU�M$U2�{z&a�a�'9U�'/��O�SyXvmyq�O at|�O$'vz"mVX |�O�z(�VUlf&U�SVU���z&XZUES
�yzJac|�O�'oz&WcX \O�^ � m`UEqJU\�^&OTM"a2'ZUrf8O$%('ZUEWYX \O�^� n^i\z&qpaYSyOxM&a�XvmVacSVU�WcXoO�^"a��� {f&SgO$%$U�%"X/'oXvM$U�M&a!��M&a
U�f('vXoWYU�WYX \O�^ M&a.'oO$�]O�f�acSVU�M"O�Sya!� M"ar|EU�SgXZU�WcX \O�^X "acmyW�j � j


,>¥9X/� mVac^GM&X�" aYSyac^nmVa��pmVXvf�O$� M&a U�'&��O�SyX mVqpO$�<at|�O$'vz"mVX |�O$�cj kHWcO�^nmVXv^�z&U�WYX \O�^GSga U�'vXob UEq�O$�
z&^$U¤%&Syat|�axM&X/�gWYz(�gX \O�^ M&axU�'&��z&^&O$�]M&a a!'/'vO$�Yj







��
 ��
 ����� ��� 	������
���� �� 


� 0 � 0 � � 	�"('�	���� ���
�2*"7� �>��"�- � ����+�


� U<f&SyO$��SVU�q�U�WYX \O�^Jat|�O$'vz"mVX |EU# 9M"a��VUESySyO�'/'ZUEM$U f8O�SeL$O$��a!'�atmU�' j * L$O$� !,!-,  #�yaTWcO�^&WcX/%8aiO�SyX&��Xo^&U�'�^
q�ac^nmVa WYO�q�Oiz"^$Uim9\aYWc^&XoWYUiM&aZ%l\z(����z"aYM$UrUlmVSyU |?\a!��M&a z&^ a��gf$U�WcXoOTM&a f8a��{z&a �^&U���q	\U���z"Xo^$U�� M&a
a�� m`U�M&O � ^&XvmyO( N f�O��gmVacSyXvO�SyqpaY^nmVaxz(�yU�M$U�WcO�qpO�O�f9mVXoqpXobYU�M&O�Scj�� U�f"SyO$��SyU�q�U�WYX \O�^ ac|�O�'oz"myXv|EU
�yX&��z&ara�'£�gX/��z&XvaY^nmVaTa!�E�{z&acqJU"P


� j � ^&XvWYXZU�'oXobYU�S N ac|EU�'oz&U�SO'oO���� Xv^&M&X |9XvM&z&O$� M"a.'oU<f�O�%('ZU�WcX \O�^�j


� jG� z"mVU�S�'oO$��� Xv^&M&Xv|�XvM&z&O$�eM"a.'oU f�O$%#'ZU�WcX \O�^ f&U�SVU f&SgO9M&z"WYXoS�� _&X *gO$�Yj


#"j�,+|EU�'oz$UESZ'oO$��� _&X *gO$�Yj


&&j�[9a!'oaYWcWYXvO�^$U�S�� M&a!�yWYac^&M&XvaY^nmVa!�laY^nmySya.'oO$� � � Xv^&M&Xv|�XvM&z&O$� � f$U�M&Sga��ar_&X *gO�� � j
� U2�ya!'oacWYWYX \O�^t�ya]Sya U�'oXobYU�qpaYM&XoU�^nmVa�z&^<mVO�Sg^&aYOlf&SyO$%&U�%&X/'vX/� m`U# 6a��+M"aYWYXvS� $�ga]mVO�qJU�^x|EU�SyXvO$�
Xo^"M&Xv|�XoM"z&O$� U�'va UEmyO�SyXvO$� N �ga��ya�'vaYWcWYXoO�^$Upa!' q�a6*gO�SeM&ara!'/'oO��Yj
[9as�gX/��z&a z"^$UAa��gmySVUEmya���XoU a�'vXvmVX&�gmVU# Na!�pM"aYWYXvS� ?a�']q�a6*gO�S<Xo^"M&Xv|�XoM"z&O �yXvaYqpf&SyaJa��t�ya!'oacWL^
WYXvO�^$U�M"Opf&U�SVU f$U��yU�S Ut'ZUv�yX&��z&XvaY^nmVa���ac^&aYSyU�WYX \O�^ j


 j�[9XQ�yalU�'oWYU�^&b U�'ZUrWYO�^&M&XoWcX \O�^�M&a f$U�SVUEM$U# {mVaYSgq�Xv^$U�S?a�'�U�'&��O�SyX mVqpO( �ac^ O�mySyOxW U��gO( 9|�O$'v|�aYS
U�' f"z&^nmVO � j


� O�M&aYqpO$�M&a!�gm`UEW U�S�'ZU��Z�yX/��z&Xoac^{mya��W UESVU�WtmVaYSY\� � mVXoWYU�� M&a�'ZU f&SgO$��SyU�qJUEWYX \O�^ ac|�O$'oz"myXv|EU"P


�
� myX/'vXob U�z&^$UTSyacf&Sya!�yaY^nmVU�WYX \O�^JUEM$U�f"mVU�M$UrU�'&f&SgO$%('vaYq�UiWYO�^&WcSyatmVO.��z"amySVUEmVUiM&aSya!�yO$' |�aYS��
f8O�S a�*gacq�f#'oO( f$UESVU4f&SgO$%('oacqJU��JM&aAO�f9mVXoqpXobYU�WYX \O�^�M&aA^i\z&qpaYSyO��JSyaYU�'oa!�� z&^$U4SgaYf&SgaL^
�yac^nm`U�WcX \O�^pWYO�^p^l\z&qpaYSgO$��SyaYU�'oa!� �{f$U�SyUra!'$f&SyO�%('oacqJUiM&a!'$|9XoU+*yU�^nmVa M"a WcO�qpaYSyWcXoO( nz9mVX/'vXobYU
'oX&�gmVU��eO�SgM&aY^$UEM$U��� =O¤��SyU�" O$� f$U�SyU f&SyO$%#'oaYq�U�� WcO�^ qG\U��{z&Xv^$U�� M&ara�� m`U�M"O � ^"XvmVO"j


�
� U q<z"mVU�WYX \O�^~�ga SyaYU�'oXvb U��ya!�e\z&^@'ZU Syacf&Sya!�yaY^nmVU�WYX \O�^ z"mVX&'oXvb U�M$U��{z&a� �WcO�qpO N U _&aYqpO$�
|�X/� mVO( &f"z&aYM&a.�yacS�q z N |EU�SgXZU�M$U N �yaxSya U�'oXobYU<^&O�SgqJU�'vq�ac^nmVaiM&a;" O�SgqJU UEM$U�f"mVUEmVX |�U9j


�
��O��ya SyaYU�'oXvb UAWYSgz&WYa aY^nmVSga Xo^"M&Xv|�XoM"z&O$�� Rf8aYSyO�'ZU/q<z"mVU�WYX \O�^(a��C%&U��gmVU�^nmVa��&aL¥9X/%('va N
f&z&acM&axf&SyO�M&z&WcXoS z&^ a!" acWcmVO)�yXvq�X&'ZU�S�U�' M"a�' WYSgz&WYaEj







�"! ����� �� � ��� �	��
�� ���� � ��� ��
�������� ��� � � �����


� 0 � 0 i � � ��	�� ����'������ ��� � �7"�- ���
�2*"��


� U��ia�� mVSyUEmVa!��XZU��lM&a<ac|�O$'oz"WYX \O�^ �ya<f"SyO�f8O�^&ac^AO�SyX&��Xo^$U�'oqpaY^nmVarf8O�S * aYW`_&ac^ %�acSE� * * aYW % # , z"mVX ^
'oXvb U�^&M"Ov�ya!'oaYWcWYX \O�^� "q z"m`U�WcX \O�^ N f8O$%('oU�WYX \O�^JM&a�m`U�q�UQ�^&O z"^&O&jR[9W`_ � a!" a�' * [9W`_ � ( ��, Xv^nmVSyO�M&z&Wca
a�' WcSyz&Wca N f8O$%('ZUEWYXoO�^&a���WYO�^ qG\U��eM&aTz&^ Xv^&M&Xv|�XvM&z&O&j+[9arU�f('vXoW UE^ Xo^&XvWYXoU�'oqpaY^nmVa f$U�SyU<f&SyO�%('oaK^
qJU��RM"a�O�f9mVXoqpXobYU�WYX \O�^<M&af$UES$\U�qpacmySyO$�! �z9mVX/'vXobYU�^&M&OiSgaYf&Sga��gaY^nm`U�WcX \O�^JWYO�^p^i\z&qpaYSyO���Sya U�'oa��cj�,�'
a�����z"aYq�Ua�{z&a��yX&��z&aY^f'ZU�� a��gmySVUEmya���XoU�� M&arac|�O$'oz"WYX \O�^ a!��a!'£�yX&��z&Xoac^nmVa�P


� j � ^&XvWYXZU�'oXobYU�S N ac|EU�'oz&U�SO'oO���� Xv^&M&X |9XvM&z&O$� M"a.'oU<f�O�%('ZU�WcX \O�^�j


� j [9a!'oaYWcWYXvO�^$U�S M&a;" O�SgqJU U�'oa U6mVO�SgXZU N z"^&X&" O�Sgq�a;'vO$�eXv^&M&Xv|�XvM&z&O$�Z�{z&aT|EU�^ U¤�gaYS f$U�M&Sga��cj


#"j QTaY^&acSVU�S�� _&X *gO$� ����� � � qpaYM&XoU�^nmVaTWYSgz&WYaxM&a�'oO�� f$U�M&Sga��Yj


&&j�� z"mVU�S�'oO$��� _&X *gO$�cj


 j�,+|EU�'oz$UESZ'oO$��� _"X *gO$�cj


! j [9a!'oaYWcWYXvO�^$U�S � M&a!�yWcaY^&M&XvaY^nmVa!� M&at" O�SgqJU M"acmVacSyqpXo^&X&�gmVUJq�acM&XZUE^{mya U�'/��z&^&O M&at'vO$�;�yX ^
��z&XvaY^"mya��q(\acmVO�M&O$�cP


�0U � �)\atmVO�M&O � ����� � jR[�a�'oacWYWcXoO�^$UESZ'oO$�eqpa�*gO�Sya�� � _&X *gO$�Yj
�z% � �)\atmVO�M&O � � � � � jR[9a!'oacWYWYXvO�^$U�SZ'vO$� qpa�*gO�Sga�� � _&X *gO$� N f$U�M&Sga��Yj


,�' q(\atmVO�M&O � �	��� � ^"Opa!��a!'oX mVX/� m`U# �qpXoaY^nmySVU��Z�{z&axa�' q \acmyO9M"O � � � � � � \� 'oO a!�Yj�



% j [9XQ�yalU�'oWYU�^&b U�'ZUxWYO�^"M&XoWcX \O�^pM&alf&U�SVU�M&U# nmVaYSgq�Xv^$U�S?a�'�U�'&��O�SyX mVqpO( �ac^ O�mySyO WYU��yO# �|�O$'v|�aYS
U�' f&z"^{myO � j


kG'&X/��z$U�'(�{z&aaY^)'ZUif"SyO$��SyU�q�U�WYX \O�^ ac|�O$'oz"myXv|EU# $�ga_$UxSga U�'vXobYU�M&OTz&^¤��SyU�^ a���" z"aYSybcO f$UESVU
SyaYU�'oXvb U�S�'oUxq<z9m`U�WcX \O�^ M&a�" O�Syq�UrU�M$U�f9m`UEmyXv|EU# nf8aYSyO U M"X&" aYSgaY^&WcXZUTM&a�'ZUrf&SyO���SVU�q�U�WcX \O�^ at|�O$'vz_^
mVX |�U_ &a�' WcSyz&Wca��Y\� mVXoac^&aTz&^ f$U�f8a�' Xvq�f8O�SgmVU�^nmVa� "a��gf�acWYXoU�'oqpaY^nmVaTf&U�SVUpU�M$U�f9m`U�SZ'oU<q<z"m`UEWYX \O�^ j


���������������������� �"!#�%$�!�&'�(!*)+$���),�.-!#$/������),)/!���!0),��!�12!0�/!0�������(�����"�436587�9;:=<.365?>	9@:�&BA;!#���(ADCD!*)+$��FE�C�!G5
H ����!I�/!#12!#��!#���#���J���K�I-C��J!0�/�"��!=��������L%����CD�%)NMO!0�����PA;��QD�����#�0-���R& H !0�J�%)SAD�/!#12!#�����D�PA;���D!0�TMU!#�V��CDW����S��!=58X







��
 ��
 ����� ��� 	������
���� ��%


� 0 � 0�� � 	�"('�	���� ���
�2*"7� '(�)�_*�X����2�


� U f"SyXo^"WYXof&U�'�WYU�SVUEWcmVacS \� �gmVXvW U<M&a�'oU f&SyO���SVU�q�U�WcX \O�^���aY^�\atmVXoWYU *�� O�bYU )�� , a���'ZU SgaYf&Sga��gaY^nm`U�WcX \O�^
M&aC'oU����yO$'vz&WYXvO�^&a!�Yj � U f"SyO$��SyU�q�U�WYX \O�^ ��aY^�\atmVXvW U ^&O M&at|�z&a�' |�a��gO$'oz&WcXoO�^"a��xWYO�^&WcSyatm`U�� Uf'vO$�
f&SyO�%('oacqJU��! #�gXo^&O f&SgO$��SyU�qJU�� � m \� f&XvW U�qpaY^nmVa�aY^�'oac^(��z$U�*ga;'oX/�gf� &UEz&^(�{z&arf&z&acM&a;�yacS OEmVSyO<myXof8O
M&a�'oaY^#��z$U+*ga � �{z&aRSya!�yz&a!'v|�aY^<M&XvW`_&O$�Cf&SyO�%('oacqJU��cj deU�M$U�Xv^&M&X |9XvM&z&Oa��Cz&^xf&SyO���SVU�q�U WYO�^"WYSyatmVO
N �ya]SgaYf&Sga��gaY^nm`UTqpaYM&XoU�^nmVa?a�� mVSyz"WcmVz"SVU��+M"a�" z&^&WcXoO�^"a�� N myaYSyqpXo^&U�'oa!�P�{z&a�" O�Syq�U�^ f&SyO$��SVU�q�U��Yj
� U�at|�U�'oz$U�WcX \O�^(M&a z&^2Xo^&M"Xv|�XoM&z"O¡�ya Sya U�'oXobYU a�*gacWYz"mVU�^&M&O a�'f&SyO���SVU�q�U �{z&a SyaYf"Sya��gaY^nm`U N
U��yX&��^$U�^"M&O4WYO�q�O�|�U�'oO�SpM&aAU�M"aYWYz&U�WYX \O�^ U�'&��z&^$U�q�acM&XoM$U�M&a 'vO~%&XvaY^ �{z&aA_$U Sya��gz&a�' mVO4a!'
f&SyO�%('oacqJU"j�,�' a!�E�{z&acqJU)��z"a.�ga z9mVX/'vXobYU aY^ f&SyO���SVU�q�U�WcX \O�^���aY^�\atmVXoWYUpa!�a�'£�yX&��z&XvaY^nmVaEP


� j � ^&XvWYXZU�'oXobYU�S N at|�U�'oz$U�SG'oO$� � Xo^&M"Xv|�XoM&z"O$��M"at'ZUJf8O$%('oU�WYX \O�^ M&a�" O�Syq�UJf&SgO�f�O�SyWYXvO�^$U�' U
�yz U�M&acWYz$UEWYX \O�^ j


� j�[9a!'oaYWcWYXvO�^$U�S�� Xo^"M&Xv|�XoM"z&O$�ef$UESVU¤�yaYSf$UEM&Sya!�Yj
� UG�ga�'oacWYWcX \O�^xf&z&acM&aeSyaYU�'oXvb U�S��ya�M&a�M&Xv|�aYS��VU��P" O�Syq�U���%$U��&\U�^&M&O$�gad�gXoaYqpf&SgaRac^ a!'�|EU�'vO�S M&a
U�M&acWYz$UEWYX \O�^ M&a2'vO$�RXo^&M&X |�XoM&z&O��Yj+kG'/��z&^"O$��M"a2'oO���f8O$�yX&%('oa!�]a!�E�{z&aYq�U��O�gO�^�'oU��ya!'oacWYWYX \O�^
f&SgO�f�O�SyWYXvO�^$U�'"U.'oUTU�M&acWYz$U�WcX \O�^X S'oUU�ya!'oaYWcWYX \O�^�f8O�S+myO�Sy^&acO( {f&SyO�%$U�%&X&'oXoM&U�M<f&SgO�f�O�SyWYXvO�^$U�'
U�' SyU�^(��O M&a.'ZU UEM&aYWcz$U�WYX \O�^� $atmVW�j


#"j�QTaY^&acSVU�S � _&X *gO�� q�acM&XZU�^nmyaTWYSyz"WYa N�� O�q z"m`U�WcX \O�^ M"a.'vO$� _&X *gO$�Yj
� O$� O�f8aYSyU�M&O�Sga�� M&aAWcSyz&Wca N |EU�SgXZU�WcX \O�^ �gaAM&a � ^&aY^ M&aj" O�SgqJU a��yf8aYW�\�&� WYU��ya��]\z"^ 'oU
Syacf&Sya!�yac^{mVU�WYX \O�^ z9mVX/'vXobYU�M$U"j


&&j�,+|EU�'oz$UESZ'oO$��� _&X *gO$�Yj
 j * aYaYqpf('oU�b U�SZ'oU<f�O�%('ZU�WcX \O�^ UE^{myaYSgXoO�Sef8O�S�'oO�� � _&X *gO$�cj
! j�[9XQ�yalU�'oWYU�^&b U�'ZUrWYO�^&M&XoWcX \O�^�M&a f$U�SVUEM$U# {mVaYSgq�Xv^$U�S?a�'�U�'&��O�SyX mVqpO( �ac^ O�mySyOxW U��gO( 9|�O$'v|�aYS
U�' f"z&^nmVO � j
�CU f&SyO$��SVU�q�U�WYX \O�^p��aY^�\atmVXvW U Sga��yz#'vm`U q<z N f�O�myaY^nmVaJf&z&a�� mVO¡�{z&a��gz��VU�'vXoM$U ^&O a!�<z&^


|EU�'oO�S! O�yXv^&O4O�mySyO4f"SyO$��SyU�q�U"j ,?^ a!�yac^&WYXoU# a��gmyO Syacf&Sya!�yaY^nmVU(a!'lXv^&XoWcXoO/M&a 'vO$�Jf&SgO$��SyU�qJU��
�{z&a-�ga WcSyaYU�^GU �yX qpX/�gq�O��Yj ,�^	U�'&��z&^&O�� f&SyO$%#'oaYq�U��! �'oU/f"SyO$��SyU�q�U�WYX \O�^@��ac^]\acmyXoW U/Sya!�yz(' ^
m`U a!�yf8aYWYXoU�'oqpaY^nmya U�M&aYWcz$U�M$U9j~�CO�S a�*gacq�f('vO( +ac^�f"SyO$%('vaYq�U��<M&O�^&M&a ^&OAaK¥"X&�gmya z&^$U \z&^&XoWYU
�yO$'vz&WYX \O�^5\O�f"mVXvqJU O M&O�^"M&av'ZU�� |EU�SgXZU�%('va����ya<ac^&WYz"aY^nmVSyU�^AWYO�^#�gm`UE^{myaYqpaY^nmVa WYU�qv%&XoU�^&M&O"j � U
f&SyO���SVU�q�U�WcX \O�^)��aY^�\acmVXvW U ^"O aY^&Wcz&aY^nmVSyU<z&^$Uv�gO$'ZU.�yO$'vz&WYX \O�^� S�yXo^"O<a�'8W U�qpXo^"O f$U�SyU aY^"WYO�^nmVSyU�S
�yO$'vz&WYXvO�^&a!� M"X&" aYSgaY^nmVa!�WYz$U�^"M&O�WYU�qv%&XvaY^�'ZU��e|�UESyXZU�%('oa!�eM&a�' f"SyO$%('vaYq�U"j







�"( ����� �� � ��� �	��
�� ���� � ��� ��
�������� ��� � � �����


� 0 � 0�� 2�-�'�"(	1� ��� "�� c ���_*�X�����2"(�


hia��yU�SySgO$'/'oU�M&O$�?O�SgX/��Xv^$U�'oqpaY^9mVa]f8O�S ��O$'&'ZU�^"M * ��O�' %+ �, z9mVX/'vXobYU�^ mVSVUEM&XoWcXoO�^$U�'oqpaY^nmVaez"^$U SgaYf&SgaL^
�yac^{mVU�WYX \O�^	Xv^&M&aYf8aY^"M&Xoac^{mya M&a!'�f&SgO$%('vaYq�U# ]ac^	WYO�^"WYSyatmVO��ga z"myX/'oXvb U�^(WYU�M&aY^&U���%&Xv^$U�SyXoU�� M&a
'oO�^#��Xvmyz&M � *yU�f$U�SyUJWYO�M&X � W U�S�'oO�� Xv^&M&X |9XvM&z&O$� N WYO�qpOpO�f�acSVU�M"O�Sya!�lM&ax|�UESyXZUEWYX \O�^ z"myX/'vXob UE^ a!'
WYSgz&WYa N 'ZU<q z"m`U�WcX \O�^�%&Xv^$U�SgXZU"j


��z&a!�gmyOj�{z&a)'oO$�rU�'&��O�SgXvmVqpO$�G��aY^�\atmVXvWYO$�xz"mVX&'oXvb U�^Az&^&U SgaYf&Sga��yac^nm`U�WcX \O�^ N z&^&O$�rO�f8aYSyU7^
M&O�Sga��?M&ae|EU�SyXoU�WYX \O�^ Xv^&M&acf�ac^&M&Xoac^nmVa��?M&a!'&f&SgO$%('oacqJU_ ��ya WcO�^(�gXoM&acSVU�^ q(\acmVO�M&O$�Nq<z N SgO$%&z(� mVO$�! 
f&z&a!�gmVO)�{z&axf&z&aYM"aY^ U�f('oXvW U�S��yarU z&^$Ut��SyU�^ M&Xv|�aYS��yXoM&U�M M&arf&SyO$%#'oaYq�U��O�gXo^ mVac^&aYS��{z&axU�M$UEf_^
m`U�S��yaxU W U�M$U f&SgO$%('vaYq�U<WYO�^&WcSyatmVO&j


,�' a!�E�{z&aYq�U¤%\U��yXvWYO M&arz&^ U�'/��O�SyX mVqpO}��ac^]\acmyXoWYOpa��a!'£�yX/��z&Xoac^{mya�P


� j � ^&XvWYXZU�'oXobYU�S N ac|EU�'oz&U�SO'oO���� Xv^&M&X |9XvM&z&O$� M"a.'oU<f�O�%('ZU�WcX \O�^�j
� j [9a!'oaYWcWYXvO�^$U�S�� Xo^"M&Xv|�XoM"z&O$� f$U�SyUt�yaYSf$UEM&Sya!�Yj
� U}�ya!'oacWYWYX \O�^�mySVU�M"XoWYXvO�^$U�'vq�ac^nmVa��ya�Sya U�'oXobYUxM"aG" O�SgqJUrf&SyO�f�O�SgWYXvO�^$U�'8U��gz U�M&acWYz$U�WcX \O�^X 
a�� M"aYWYXvS� ?U��{z&a!'/'vO$� Xv^&M&Xv|�XvM&z&O$�xWYO�^ z"^$U q�a6*gO�S<UEM&aYWcz$U�WYX \O�^��yO�^��ya�'vaYWcWYXoO�^$U�M&O$� WYO�^
q�U N O�Sf&SyO�%$U�%&X&'oXoM&U�M��{z&axU��{z&a�'&'oO$� WcO�^ f�acO�SU�M&acWYz$U�WcX \O�^�j


#"j QTaY^&acSVU�S � _&X *gO�� q�acM&XZU�^nmyaTWYSyz"WYarM&a.'oO$�ef&U�M&Sya!�Yj
&&j�� z"mVU�S�'oO$��� _&X *gO$�Yj
 j�,+|EU�'oz$UESZ'oO$��� _&X *gO$�Yj
! j * aYaYqpf('oU�b U�SZ'oU<f�O�%('ZU�WcX \O�^ UE^{myaYSgXoO�S f8O�SZ'oO���� _"X *gO$�cj
% j [9XQ�yalU�'oWYU�^&b U�'ZUxWYO�^"M&XoWcX \O�^pM&alf&U�SVU�M&U# nmVaYSgq�Xv^$U�S?a�'�U�'&��O�SyX mVqpO( �ac^ O�mySyO WYU��yO# �|�O$'v|�aYS
U�' f&z"^{myO � j


* a��gz('vmVUJXo^nmyaYSya!�VU�^nmya ^&O�m`UESU�{z&a aY^¡'vO$�iU�'&��O�SgXvmVqpO$����ac^]\acmyXoWYO��i_&X/� m=\O�SgXoWYU�q�ac^nmVa}�ga _$U
WYO�^#�yXoM"aYSVUEM&O a!' WYSgz&WYa WYO�qpOAa�' O�f�acSVU�M&O�S f&SyXv^&WYXvf$U�'9 ?qpXoac^{mySVU��}��z"a U¡'ZUAq<z9m`U�WcX \O�^��gaf'va
_$UAWYO�^"WYaYM"XoM&OAz&^&U/Xvq�f8O�S m`U�^&WcXZU��yacWYz&^&M&U�SyXoU"j~,�� mVO/a��t'vO WYO�^nmySVU�SgXoOAU 'vO �{z&a O9Wcz&SySga aY^
'ZUJf"SyO$��SyU�q�U�WYX \O�^ at|�O$'vz"mVX |EU"jT[9Xv^ aYq}%$U�SE��O( �a!'NXv^{myaYS�\a��if8O�S2'oU�q<z9m`U�WcX \O�^ a!�iW UEM$U�|�acb qJU+^
N O�S! +aY^ f$U�S mVaJM"a�%&XvM&O Uf'ZU Xo^ �$z"aY^&WcXZU M&aC'oU Xv^{|�a�� mVX/��U�WYX \O�^ Sga U�'vXobYU�M$U aY^ a!'�WYU�qpf�O M&aC'oU
f&SyO���SVU�q�U�WcX \O�^ at|�O$'vz"mVX |�U N M&a�'ZU�� a!�gmVSyUEmVa!��XZU�� M"axat|�O$'vz&WYX \O�^ j







��
 � 
 � ����������� 	���� �	� � 

��� ���  ������ ���� �  � �")


����� = ��� ��� "��  �� "#� D���� � � & ��� � O���� L�'��& $ �


,�^ 'oU �yaYWcWYX \O�^GUE^{myaYSgXoO�S<_"aYqpO$�<|�X/�gmyO ��z"a M"aY^nmVSgO M&a�'vO$� U�'&��O�SyX mVqpO$�xac|�O�'oz"myXv|�O��paK¥9X/�gmyaY^
M&X&" acSyac^{mya�� mVXvf�O$� M"a]U�'&��O�SgXvmVqpO$����z"a��gaRM"X&" aYSgaY^&WcXZU�^�" z&^&M&U�q�ac^nm`U�'vq�ac^{mya�f�O�SP'oUeXoqpf�O�Sgm`UE^&WYXoU
M$U�M$UpU W U�M$U mVXvf�O M&axO�f8aYSVUEM&O�S N f8O�Sa�' mVXvf�O M&axSyacf&Sya!�yaY^nmVU�WYX \O�^ z"myX/'vXob UEM$U"j�,��gmVUa�yacWYWcX \O�^
�ya WYac^{mySVU�aY^ 'vO$� U�'&��O�SyX mVqpO$�v��ac^�\acmyXoWcO$�� �M&a��gWYSyX&%&Xoac^&M&O�z&^	U�'/��O�SgXvmyq�O-��aY^�\atmVXvWYOp�yXoqpf('va N
SyO$%"z(�gmyOC�{z&a f8O�M&S$\Ut�yacSiU�f#'oXoWYU�M&O ac^ q<z&W`_&O���M&O�q�Xv^&XoO$�]M&X&" acSyaY^nmya�� N _&U�WYXvaY^&M&Opz&^$U)%&Syat|�a
M&a��gWYSgXof8WYX \O�^ M"a�'vO$�d" z&^&M&U�q�ac^nmVO$� mVa \O�SyXvWYO$�M&a�'vO$�U�'/��O�SyX mVqpO$����aY^�\atmVXoWcO$�Yj


�CU�a��gmySyz&WtmVz&SyU���aY^"aYSVU�'NM&a<z"^AU�'/��O�SyX mVqpO)��aY^�\atmVXoWcO��ya q<z&a!�gmVSyU aY^ 'oU � ��z&SVU � j � ji[9a
M&a��gWYSgX/%8axa!�E�{z&acq	\UEmyXoWYU�q�ac^nmVaTa�'�" z&^&WYXvO�^$U�qpXoac^nmVO M&aTz&^ U�'&��O�SgXvmVqpO}��aY^�\atmVXoWcO f$U�SyU Sga��gO$'v|�aYS
f&SyO�%('oacqJU��CM&aeO�f"mVXvq�Xvb U�WcX \O�^��yXvq�f#'oa�jN[9Xv^ f�\acSyM&XvM$UlM&aO��aY^&acSVU�'vXoM$U�MX ��gaeWYO�^#�yXoM"aYSVUE^t�$\O$'vOlf&SgO�^
%('oacqJU�� M"a q�U7¥9XoqpXobYU�WYX \O�^ j�[9X a�' f&SgO$%('oacqJU WYO�^(�yX&�gmVaxaY^ q�Xv^&XoqpXobYU�S��Q $f&z&acM&a ac^&WYO�^{mySVU�S��ya
O�mVSyU}" z&^&WcX \O�^�� M"a2" O�Syq�U}�{z&aTSga��yz#'vmVala��{z&Xv|EU�'vaY^nmValqJU7¥9Xvq�Xvb U�S�� U<qpXo^&Xvq�Xvb U�S��Q "a!� M&aYWcXoScP


q�U7¥�� �! �#" q�Xv^�� �! �
`NUEqv%&Xt\ac^}�ga U��yz"q�a���z"ad'ZU�" z&^&WcX \O�^ O$%S*gacmyXv|�O$� myO�qJU��$\O$'vO |EU�'vO�Sya!�Nf8O$�yX mVX |�O$�CaY^v�gz<M&O�qpXo^"XoO �
aY^ O�mVSgO W U��gO( 4�ya.�yz&q�U z&^$U WYO�^#�gm`UE^{myarf�O$�gXvmyXv|EU&% M&a;" O�SgqJUt�{z&a�P


qJU7¥'� �( �)" qpXo^�� �! � � %


,�'�f&SyO�%('oacqJU# f8O�S�mVU�^nmVO( WcO�^(�yX&�gmya�aY^xqJU7¥9Xvq�Xvb U�S=z&^$UO" z&^"WYX \O�^xM"a+*i|EU�SgXZU�%#'oa��,� �.- 
 �0/1/0/%��-32 �  
4 2�5 4  RM&O�^"M&a W U�M$UA|EU�SyXoU�%('va6-87�myO�q�U |�U�'oO�Sga�� aY^2z&^�M&O�qpXo^&XvO:9;7 " *=< 7 ��>87 ,@? 4�N
� �A- 
 �0/1/0/%��-32 � � � f$U�SyU myO9M$U;-87CB:9;7 j


� 0 i 0 � D �)��	��
� �)�7�����
�
*"��


,>¥"X&�gmyaY^�M&Xv|�aYSE�gO$�im9\acSyqpXo^&O��iz"mVX&'oXvb U�M&O���f$UESVU SyaL" aYSgXoSE�ga U z&^$Us�yO�'oz&WcX \O�^AM&a!'+f&SgO$%('oacqJU_ �f8O�S
a�*gacq�f('vO( �� � �  � � O � � � � ���,��� � �X N  4�gX/��z&XvaY^&M"O a�' |�O�W U�%&z('ZUESyXoO M&a�'oO$�O�gX/� mVaYq�U��Z%&XvO$' \O���XoWcO$�� 
� ����� � � ��� � j	�lmVSyO��em9\aYSgq�Xv^&O$� z"myX/'vXob UEM&O$�]ac^ WcO�q�f"z"m`U�WcX \O�^ at|�O$'vz"mVX |EU¤�gO�^ P
E ��� � � ^&XoM&U�M-% \U��yXvW U�M"a Xv^#" O�Syq�U�WcX \O�^ j � O$��WcSyO�qpO$�gO�qJU�� a!�gm$\U�^j" O�SgqJU�M"O$�f�O�S���ac^&a��cj�[9X


'ZU<SgaYf&Sga��gaY^nm`U�WcX \O�^ a���%&Xo^&U�SyXoU# 9z"^-��ac^ WcO�SySga��gf�O�^"M&a U z&^&Upz&^"XoM$U�M�%&Xv^$U�SgXZU"j
�  �  � � �RU�'vO�SeM&arz&^f��aY^ M&atmVaYSgq�Xv^$U�M&O M&ac^nmVSyOpM&a!' WYSyO�q�O$�gO�q�U"j
� � ��� � �.�CO$�yXvWYX \O�^ M"axz"^-��ac^ M"acmVacSyqpXo^$UEM&O M&aY^nmySyOpM&a�' WYSgO�qpO$�yO�q�U"j







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


� ��� � ��	  �� �����"� �� � ���  ����� � ��� ����� �+�
��� �


Xo^"XoWYXoU�'oXvb U�S�� � � �
ac|EU�'vz$U�S�� � � �
� ������ ����� � ��� �ga Wcz&q�f#'ZUv'ZU<WcO�^&M&XvWYX \O�^ M&arf$U�SVUEM$U ��� ��� � �


��� ��� �
�ya!'oacWYWYXvO�^$U�S�� � � � U f$UESgmVXvS M&a�� � ��� � �
SyacWYO�q}%&Xo^$UES�� � � �
q<z"mVU�S�� � � �
ac|EU�'vz$U�S�� � � �


LNX/��z&SVU � j � P�,��gmySyz&WtmVz&SyUpM"axz"^ kG'/��O�SgXvmyq�O QTaY^�\acmVXvWYO&j


E ����� �"�� � ���NU���z"acmVa.��ac^]\acmyXoWYO mVOEm`U�' �"a��a!' WYSyO�q�O$�gO�q�U<WYO�qpf('oatmVO&j
� � ��� �� � ��� � ^nmyaYSVUEWYWYX \O�^(M&a�'d��aY^&OEmVXof8OAWYO�^x�gz(aY^nmVO�Sg^&O( ��{z&a��ya mVSyU�M&z&Wca aY^ 'ZU M"aYWYO�M&X � ^


W UEWYX \O�^TM&a�'nWcSyO�qpO$�yO�qJU]f&U�SVUO'oUeO$%"mVac^&WYX \O�^TM&a?z&^$UO�gO$'oz"WYX \O�^ �!WYO�^7*gz&^nmVOM&a�f$UES$\U�qpacmySyO$�
f$U�S mVXvWYz('oU�S� 9Opz"^ f&z"^{myO�ac^ a!' a��gf$U�WYXvO�M"a.%l\z#�E�{z&aYM&U � j
�mVX&'oXobYU�^&M&O]z&^$U�WcO9M"X � WYU�WYX \O�^�%&Xo^$UESyXZU_ f�O�M&aYqpO$� SgaYf&Sga��yac^nm`U�S z&^ WcSyO�qpO$�yO�qJU�� WcO�q�O"P


� " �
	 
 /0/1/�	�� ��������� 	�7CB�� � � ��� ��� " � �1/0/0/%� �


� U M&acWYO�M&X � WYU�WYX \O�^ Ot" aY^&O�myXof8O  Z $a��gm$\U¤" O�Syq�U�M$U<f8O�SZ'ZU���*J|EU�SgXZU�%('va�� M&arM&acWYX&�yX \O�^ P


 " �A- 
 /0/0/ -32 ��������� -87CB:9;7���� " � �0/0/0/���*


� U UEM&aYWcz$U�WYX \O�^ �2a!� z&^ |EU�'vO�S Sga U�'��{z&a Xo^"M&XoWYU-'ZU U�M$U�f"mVU�WYX \O�^ M"a�']Xv^&M&X |9XvM&z&O Uj�yz
aY^nmVO�Sy^&O( =a!� M"aYWYXvS� $Xv^&M&XoWYU<W \O�qpO M&a \O�f"mVXvq�O a�� a�' |EU�'oO�S U�'oWYU�^&bYU�M&O aY^-'ZU}" z&^&WcX \O�^ O$%S*gatmVX |�O







��
 � 
 � ����������� 	���� �	� � 

��� ���  ������ ���� �  � � �


f�O�S M&XoW`_&OpXo^"M&Xv|�XoM"z&O&j
,�'&m9\aYSgq�Xv^&O ���	 ��
 	 � �pa���" SgaYWcz&aY^nmVacq�ac^nmVa z"mVX&'oXobYU�M&O �0QrO�'oM(%8aYS�� * QTO$' (+) , � f$U�SyUTSya!" aK^


SyXvSE�ya�U�'�WcO�^7*gz&^nmVO M&a�Xv^#" O�SgqJU�WcX \O�^ hSBL1X573z8�e45�� lmBL1X573z8�e45���I{RSBunL[(ISnL84?571 j k2�Y\�  Cf�O�M&acq�O$�rSgaYf&SgaL^
�yac^{mVU�S z&^ Xv^&M&X |9XvM&z&O���WYO�q�Ot'oU myaYSg^$U"P


� " � � �  ���� �


M&O�^&M"a �pa!��'ZU Syacf&Sya!�yaY^nmVU�WYX \O�^ ����aY^"O�mVXvf�O( "WYSyO�q�O$�gO�q�U �  
 Ga���'ZU<M"aYWYO�M&X � W U�WcX \O�^ �V" aY^&O�myXof8O �  N
�/a!��'oU U�M&acWYz$U�WcX \O�^ M&a�'ZUv�gO$'oz"WYX \O�^ U�' aY^nmVO�Sy^&O&j
,?^ z&^ U�'/��O�SgXvmyq�Oac|�O$'oz9mVXv|�O( {'ZU��>�yO�'oz&WcXoO�^&a!�>�ga f&z&aYM"aY^ WYO�M&X � W U�S+qpaYM"XZU�^nmVa�WYz$U�'/�{z&XoacS


a�� mVSyz"WcmVz"SVU M&a<M&UEmVO$�lU�M&acWYz$U�M&U U�' f"SyO$%('vaYq�U � Syacf&Sya!�yaY^nmVU�WYX \O�^/q�acM&XZU�^nmya ^l\z&qpaYSgO$� Sya U�'oa��! 
'oO�^#��Xvmyz&MJ|EU�SyXoU�%('va� �acmVW /0/0/ � ,�^ z"^ U�'/��O�SyXvmyq�O.��ac^]\acmyXoWYO# ('ZU��d�yO$'vz&WYXvO�^&a��]f�O�myaY^&WcXZU�'va�� U�'�f&SgO�^
%('oacqJU��yapSyacf&Sya!�yac^{mVU�^4qpaYM&XoU�^nmVapW U�M"aY^$U��.%&Xv^$U�SyXoU��TM&a)%&XvmE� � ��� � N ��� � � M&a�z&^$U�'oO�^#��Xvmyz&M
M&acmyaYSgq�Xv^$U�M$U 1 �{z&a<|�Xoac^&a Xoqpf&z&a!�gm`U f8O�S�a�'+^l\z&qpaYSgO M&a<|EU�SgXZU�%('va���aL¥9X/� mVaY^nmya��raY^ 'ZU��gO$'ozS^
WYX \O�^ N f8O�SRa�'=^i\z&qpaYSyOxM&aG%&XvmE�R^"aYWYa!�VU�SgXoO$��f$U�SyU WYO�M&X � W U�S�'ZU��cj�,�'=^i\z&qpaYSyOxM&aG%&XvmE�R^"aYWYa!�VU�SgXoO
f$U�SyU WYO�M&X � W U�S?z&^&Ur|EU�SgXZU�%('va M&aYf8aY^"M&aiM&a�'ZUTf&SgaYWYX&�yX \O�^a�{z&a�M&a��gaYacq�O$��O$%"myaY^&acSYjR[9X\�ya M&a!�ya U
O$%"myaY^&acS z&^$U<f&SgaYWYX&�yX \O�^ M&a	� M&acWYXvqJU�'va���f$U�SVUv'oU |EU�SyXoU�%('va���^�\a��gXoq�U# �a�'�M"O�q�Xv^&XoO 9;7 M&a�%8aTM&X ^
|�XoM&XvSE�ya aY^ �!>87 � < 7 ��
 � �� mySVU�qpO$� N f�O�S�mVU�^nmVO a!'=^i\z&q�acSyOxM&alM \� ��X mVO$��%&Xv^$U�SgXoO$� � 7 ^&acWYa��yU�SyXvO$�
f$U�SyU WYO�M&X � W U�S�'ZUT|EU�SyXoU�%('va��z^�\a!�yXvqJUra���a�'=q�ac^&O�SRaY^nmVacSyO � 7�mVU�'\��z"a �!>87 � < 7 ��
 � ���� � ��� � � j
,�' ^i\z&q�acSyO M&a�%&X my� � ^&acWYa!�VU�SgXoOpf$U�SVU WcO9M&X � W UESez&^$U¤�yO$'vz&WYX \O�^ U�' f"SyO$%('vaYq�Uv�yarW U�'oWYz#'ZU<f8O�S
m`U�^nmyO�WcO�q�O"P


� "
2
�
7�� 



� 7


j
deU�M$U |�UESyXZU�%('oa -87M � " � �0/0/1/���*s�yarXv^{myaYSgf&Syatm`Ut�ya!�e\z&^-'oUv�yX&��z&Xoac^nmVa;" O�Syq z('ZU"P


-87 " < 7 � ���� ����� < � 	�7�� /0/1/ 	�7�� � >87 � < 7
� �� � �


M&O�^&M"a ���� ����� < �
	 7 � /1/0/�	�7 � � SgaYf&Sga��yac^nm`U�a!' |EU�'oO�S]M&aYWcXoq�U�' M&a�'ZU<WYU�M&ac^$U)%"Xo^$U�SgXZU 	�7 � /0/0/ 	�7 �  
� 
 " �


7�! 
" � 
 � " � �  N
��# " � 7�! 
" � 
 � " � � 7 j







�+� ����� �� � ��� �	��
�� ���� � ��� ��
�������� ��� � � �����


� 0 i 0 i � "�
�-����
�2*"7���������
����-


� U f8O$%('oU�WYX \O�^TaY^ z&^ U�'/��O�SgXvmyq�O�ac|�O�'oz"myXv|�O a�� m=\UZ" O�Syq�U�M$U f8O�S z&^ WYO�^7*gz"^{myO�M"a � Xo^"M&Xv|�XoM"z&O$�� 
M&O�^&M"a]a�'{^l\z&qpaYSgO � � mVU�q�UQ�^&O M&a�'ZUf�O$%#'ZU�WcX \O�^ � a!� z"^ f$U�S&\U�qpacmVSgO�M"a�ac^{mySVU�M&UiU�'{U�'&��O�SyX mVqpO&j
hiala!�gm`U." O�Syq�U# {aY^ z&^&U}��aY^"aYSVUEWYX \O�^JM&atmVaYSgq�Xv^$U�M$U �  "f8O9M"aYqpO$��SgaYf&Sga��gaY^nm`U�S z"^$U f8O$%('ZUEWYX \O�^
� � � � WYO�qpO&P


� � � �#"�� ���
 �0/1/0/%� ������
M&O�^&M"a a!' Xo^&M&X |�XoM&z&O �z^�\a!�yXvq�O aY^ z&^$Ut��ac^&aYSyU�WYX \O�^ M&acmyaYSyqpXo^&U�M$U � �ga SgaYf&Sga��gaY^nm`UpWYO�qpO&P


� �7 "�� � �7 �  �7 � � �7
	
�yXvaY^&M&O � �7 " �
	 �7 
 �0/0/0/�� 	 �7 � � 'ZU<Syacf&Sya!�yac^{mVU�WYX \O�^� 


 �7 " �A- �7 
 �0/0/0/���- �7 2 � 'ZU<M&acWYO�M&X � WYU�WYX \O�^� N
� �7 a!�G'oU U�M&acWYz$U�WcX \O�^�j
� U�SVU O$%"myaY^&acS z&^$U f�O$%#'ZU�WcX \O�^/Xo^"XoWYXoU�' � � � �$" � ���
 �0/0/0/�� ���� � M&a!%�acq�O$� f�O�SxmVU�^nmVO��aY^"aYSVUES � Xo^"M&Xv|�XoM"z&O$� Xo^&XvWYXZU�'oa��cj2,�� mVO$�TXv^&M&Xv|�XvM&z&O$� M&a�%8aY^ ��ac^&aYSyU�SE�ga<M&a}" O�Syq�UJU�'va UEmyO�SyXoU


z&^&X�" O�SyqpaTaY^ mVO�M&O¤�yz M&O�qpXo^&XvO&j
,�^4a!'�WYU��yO M&a Syacf&Sya!�yac^{mVU�WYX \O�^�%&Xv^$U�SyXoU# Ca�'Rf&SyO�WYacM&XoqpXoac^{myO M"a Xo^&XvWYXoU�'oXvb U�WcX \O�^ M"aJz&^


Xo^&M"Xv|�XoM&z"O ���7 WYO�^(�gX/� mVa)�yXoqpf('vaYqpaY^nmVa<ac^4U��gX/��^&U�S� f$UESVU W U�M$U���ac^ M&a¤�gz WYSgO�qpO$�yO�q�U ��7  
z&^ |�U�'oO�S U�'oa U6mVO�SgXoO � \O � j


d]O�^.'oU]M&acWYO�M&X � WYU�WYX \O�^rM&a�'�WYSyO�q�O$�gO�q�U�� �7 O$%9mVaY^"M&Syacq�O$���gz�" ac^&O�myXof8O  �7  N 'ZU U�M"aYWYz&U7^
WYX \O�^ M&a�'ZUt�yO$'vz&WYX \O�^ U�' ac^{myO�Sy^"Oa�gaxO�%"mVXvaY^&arU mVSyU |�\a!� M"a�'oU}" z&^&WYX \O�^ M&axU�M&acWYz$U�WcX \O�^ � �7 j


� 0 i 0�� 4������
�
*"��4���%�����
�
�����
�
*"��


��^$UZ" O�SgqJUZ�yac^&WYX&'/'oUeM&a?q�acM&XoS£'oU U�M&aYWcz$U�WcX \O�^xM&aRz&^$U��yO$'vz&WYX \O�^TaY^ z&^$UZ��aY^"aYSVUEWYX \O�^ � WYO�^(�gX/� mVa
�yXvq�f('vaYqpaY^nmVapaY^ at|EU�'oz$UES��gz~" aY^&OEmVXof8O U mVSyU |�\a!� M&aC'oUf" z&^&WcX \O�^ O$%S*gatmVXv|�O �2M&a!'�f"SyO$%('vaYq�U
�{z&a��yaa�� m9\aSya!�yO$' |9XvaY^&M"O&jNkG� \� f&z"a��� S'ZU�" z&^&WYX \O�^ �  ��� >�� � �"\��� �ga WYO�SgSya��gf�O�^&M&aWYO�^¤'oU2" z&^&WYX \O�^
O$%S*gatmVXv|�O$��M&a!'9f"SyO$%('vaYq�U# N ac^nmVO�^&Wca��! �M&U�M&Oiz&^ WYSyO�q�O$�gO�q�U � �7 N �yzv" ac^&O�mVXvf�O  �7  �f8O9M"aYqpO$�
O$%"myaY^&acSG�gz U�M"aYWYz&U�WYX \O�^ � �7 WcO�qpO&P


� �7 " � ���� > � � �&\����� � �7�	 " � �  �7�	
� U@" z&^&WcX \O�^)O$% *gacmVX |�O *gz&a���U�f8O�S m`UE^{myO2z"^-f$UEf�a!'U" z&^&M$U�qpaY^nmVU�'TaY^ z&^-U�'/��O�SyXvmyq�O


ac|�O$'oz"myXv|�O( {f&z&a�� mVO���z"ala�� m`Ura���'ZU \z&^&XvW UTXo^#" O�Syq�U�WYX \O�^v�{z&a2�ga�z#�VUrM&a�'=aY^nmyO�Sy^&O# S'vOrWYz$U�'=_$UEWYa
�{z&a a!�gmyO$�q(\atmVO�M&O$�Z�yaYU�^ q z N ��ac^&aYSyU�'oa!� N SyO$%"z(�gmyO$�Yj







��
 � 
 � ����������� 	���� �	� � 

��� ���  ������ ���� �  � � #


� 0 i 0�� � �h��	�����"(	��
� ���E����	1�����
�
*"��


��^$U |�aYbZ�{z&ad�yae_$UE^<ac|EU�'vz$U�M&OlmyO9M&U��>'oU����gO$'oz"WYXoO�^&a�� M&aO'ZUf8O$%('ZUEWYX \O�^ aY^ z&^$UU��ac^&aYSyU�WYX \O�^� �a!'
f&SyO�WYa!�yOTat|�O$'vz&WYXvO�^$Ul_$UEWYXZU z&^$Ui^{z&at|�UU��aY^&acSVU�WcX \O�^ j � Ulf�O�%('ZU�WcX \O�^xaY^t'oU�^{z&at|�UU��aY^&acSVU�WcX \O�^ �
�yz#" SgXoS&\Urz"^$UrmySVU�^#��" O�SgqJU�WcX \O�^ WcO�^pSya��gf�acWcmyO<U�'ZUif8O$%('ZUEWYX \O�^ aY^C'oUU��aY^"aYSVUEWYX \O�^JU�^nmyaYSyXvO�S � � � j
,�'$O$%S*gacmyXv|�OxM"a a!�gmVUTmySVU�^#��" O�SgqJU�WcX \O�^ a!����z&XZUES�U;'ZUif8O$%('ZUEWYX \O�^<M&az&^$UU" O�SgqJUif&SgO$%$U�%"X/' \� �gmyXoW U
_$U�WcXZU�'ZU��yO$'vz&WYX \O�^	\O�f"mVXvqJUTM&a!'�f&SgO$%('vaYq�U# nM&a�" O�Syq�U.�{z&aG'ZU����gO$'oz&WcXoO�^"a��RM&aG'oUxf8O$%('oU�WYX \O�^ aY^
'ZUC��aY^&acSVU�WcX \O�^ � �ya ac^&WYz&ac^nmVSyac^� CaY^ �yz/WYO�^7*gz&^nmVO( qG\U�� � WYaYSgW U � M&at'oUC�yO�'oz&WcX \O�^ \O�f"mVXvqJU U�'
f&SyO�%('oacqJUv�{z&a.'ZU��Z�gO$'oz"WYXoO�^&a�� M&a�'oU f8O$%('oU�WYX \O�^ ac^-'oU¤��aY^&acSVU�WcX \O�^ � � � j


,�� m`UJmySVU�^(��" O�Syq�U�WcX \O�^-�ya}'&'oat|�U�UJW U�%�O( �aY^ z"^Aa��E�{z&acqJU�% \U��yXvWYOJM"a}" z&^&WcXoO�^$UEq�XvaY^nmVO( 
f�O�S q�acM&XoO M&a�'ZU UEf('oXvW U�WcX \O�^ M&a�'vO$�emVSga��O�f8aYSVUEM&O�Sya!�M&aT|�UESyXZUEWYX \O�^s�yX/��z&Xoac^{mya�� WcO�q�O Sga��$'oU��
M&aTmVSyU�^(�yXvWYX \O�^ f&SyO$%&U�%&X/' \� � mVXoWYU��YP


� j�[9a!'oaYWcWYX \O�^ j
� j�d]Syz"WYa�j
#"jG� z"mVU�WYX \O�^ j
,�'�O�f8aYSVUEM&O�SRM&a2�ga�'oacWYWcX \O�^��galac^&W U�S��nU M&a�q�O�M&a!'oXobYU�S�a�'8qpaYW UE^&X/�gq�OxM&aiSgaYf&SgO9M&z"WYWYX \O�^


M&aY^nmySyOxM&a�'$U�'/��O�SgXvmyq�O ac|�O$'oz"myXv|�O( na���M&acWYXvS� {U��ga���z&SyU;'ZU2�gz&f�acSg|�Xv|�aY^&WcXZUraY^ q�U N O�S�^l\z&qpaYSgOiM&a
'oO$�TXv^&M&X |9XvM&z&O$�lq	\U��rUEM$U�f"mVU�M&O$� ���yO$'vz&WYXvO�^&a��TqG\U��rU�M"aYWYz&U�M$U�� � j � O$�rO�f8aYSVUEM&O�Sya!�rM&a WYSgz&WYa
N q<z"mVU�WYX \O�^(Sya U�'oXobYU�^�'ZUASgaYWYO�qv%&Xo^&U�WYX \O�^(M&a�'oO$� Xo^"M&Xv|�XoM"z&O$�v�ga�'oacWYWcXoO�^$UEM&O$�pf$U�SVU¡��ac^&aYSyU�S
O�mVSgO$� Xo^&M"Xv|�XoM&z"O$�Yj ,�'WYSgz&WYa WYO�q}%&Xo^$U Xv^#" O�SgqJU�WcX \O�^ M"a Xv^&M&X |9XvM&z&O$� M"X&" aYSgaY^nmVa!�� �q�XvaY^nmVSyU��
�{z&at'ZUJq z"m`U�WcX \O�^AXv^nmVSyO�M&z&Wca<z&^$UJ|EU�SgXZU�WcX \O�^ U�'oaYUEmVO�SyXZUpaY^ 'ZU�Xo^#" O�SgqJUEWYX \O�^� =^&aYWca��VUESyXZU f$UESVU
qJUE^{myaY^&acS�'ZUv�yz � WYXvaY^nmVaxM&Xv|�aYS��yXoM&U�M ac^nmVSya.'ZU��O�yO$'vz&WYXvO�^&a!���{z&a;" O�SgqJUE^f'oU<f�O�%('ZU�WcX \O�^�j


� � � ��� 	 � � 	 � � � �� ���������
� O$� 5ue4BLJ�I{RS57JyBuq�RSB�q�B k BununL84?571 M"aez&^ U�'&��O�SgXvmVqpO ac|�O$'oz9mVXv|�Olf&z"aYM&ac^)�gaYS q�O�M&a�'vXobYU�M&O$�CU mySVU |?\a��
M&arM&O$� U�'&��O�SyX mVqpO$�]M"X&" aYSgaY^nmVa!� * QTa N )� -, P


� j 0 k hS57JK8V3bAC5)RSB;q�B k BununL84?571
[9X � a��v'oUf��ac^&aYSyU�WYX \O�^ U�WtmVz$U�'9 Na!'eU�'&��O�SgXvmVqpO M&a��ga�'vaYWYWcX \O�^ O$%"mVXvaY^&aa'ZU f&SyO$%&U�%&X/'vXoM$UEM
M&av�ga�'vaYWYWcX \O�^AM"a<W U�M&UJXo^&M"Xv|�XoM&z"OJM&av'oU�f8O$%('oU�WYX \O�^ ac^¡'ZUa��aY^&acSVU�WcX \O�^AUE^{myaYSgXoO�S � � �  
a���M&aYWcXoS! U��yX&��^$U�U�WYU�M$U�Xo^&M&X |�XoM&z&O/a!'�^l\z&qpaYSgO/a��yf8aYSyU�M&O4M"a M&a!�yWYac^&M&XvaY^nmVa!� aY^ 'oU
��ac^&aYSyU�WYX \O�^ U�Wcmyz$U�' � j







� & ����� �� � ��� �	��
�� ���� � ��� ��
�������� ��� � � �����


� j 0 k hS57JK8V3bAC5)RSB.At[\BuqL3zJyBu5 j
,�'+U�'&��O�SgXvmVqpO M&a q<z&a�� mVSgaYO f&SgO9M&z"WYa<WcO�f&XZU���M&a}'oO$� Xo^&M"Xv|�XoM&z"O$�� =M&a!�yM&at'oU�f8O$%('ZUEWYX \O�^
aY^s'oU���ac^&aYSyU�WYX \O�^ � � � U}'oU f8O$%('ZUEWYX \O�^�ac^�'ZU.��aY^&acSVU�WcX \O�^ U�Wcmyz$U�' �  �M&aTUEWYz&acSyM&O U}�gz(�
f&SgO$%$U�%&X&'oXvM$U�M&a!�eM&a��ya!'oaYWcWYX \O�^ j


,�^ a�'�U�'/��O�SyXvmyq�Os��aY^�\atmVXoWcOj�{z&a�a��gmVU�qpO$� M"a��yWcSyX&%&Xoac^&M&O �gaJz(�yU# NWcO�q�O U�'/��O�SyX mVqpO M&a
�ya!'oaYWcWYX \O�^� 7'ZU q�B k BununL84?571GeQJy5ue457JynL89571QI k * QTa N )� -,  N WYO�qpO U�'/��O�SyXvmyq�O�M&a?q<z&a!�gmVSgaYO( Ea�' At[4BuqL3bJyBu5
BuqL3�5�n�?I7qL3z89nu5Cnu571jJuBuBLA2e k I�D�I�At89BL14365 * hia u %+ , j � U<WYO�qv%&Xo^&U�WYX \O�^ M&aTa!�gmVO�� M&O$�U�'&��O�SyX mVqpO$�?M&a
�ya!'oaYWcWYX \O�^ N q z&a�� mVSyacO}�galM&ac^&O�qpXo^$U q�B k BununL84?571�e457J�JK[\BER{I¤RSBGJK[ k BL39I ac^ * QrO$' (+)�,  N�q�B k BununL84?571
qL8VA2e k B ac^ * � XvW )���, j


�	� � �  � ��������� ����� � ��� �� ������ U��yX&��^$UpU�W UEM$UJXo^"M&Xv|�XoM"z&O �]M&a.'ZU f�O�%('ZU�WcX \O�^ aY^-'ZU)��aY^&aK^
SVU�WcX \O�^ � � �  ('oU¤�gX/��z"XoaY^nmyaTf&SyO$%&U�%&X/'vXoM$UEM M&a��ya!'oaYWcWYX \O�^ P


� � ! 
7 " � � ! 
7
� � ! 



��� " � �0/0/0/�� �


M&O�^&M"a�� � ! 
 a��d'ZU}�gz&qJU<M"aU'ZU<UEM&aYWcz$U�WYX \O�^ M&aimyO9M&O��O'oO$��Xo^&M"Xv|�XoM&z"O$�]M&a2'ZU f8O$%('oU�WYX \O�^Jac^f'oU
��aY^"aYSVUEWYX \O�^ � � � P


��� ! 
 "
��
7�� 



� � ! 
7


�  ���� � �  ��� � 	�� � � � � � ����� � � �"� � ���� �� �+� �+��� ��� �����  � ��� �  ����� � Sga U�'vXobYUj'oO$���yX ^
��z&XvaY^nmVa!��f$U��yO$�cP


�
deU�'vWYz('oU�SU'ZU f&SgO$%$U�%"X/'oXvM$U�MAUEWYz&q<z#'ZU�M$U M"apWYU�M$U Xo^&M"Xv|�XoM&z"O � M"a)'oU f�O�%('ZU�WcX \O�^Aac^�'oU
��ac^&aYSyU�WYX \O�^ � � � P


� � ! 
7 "
7
�
" � 

� � ! 
7 ��� " � �0/0/1/�� �


�
* aYf8acmVXvS�� |�aYWca��cP


� QTaY^&acSVU�S z&^ ^l\z&qpaYSgOpSga U�' U�'oaYUEmVO�SgXoO�� B * � � � ,  







��
 � 
 � ����������� 	���� �	� � 

��� ���  ������ ���� �  � �+ 


� [9X � � � 
 ac^nmVO�^&Wca��t�ga�'oacWYWcXoO�^$UES a!'�f&SgXoqpaYSxXo^&M"Xv|�XoM&z"O M&aa'ZU f�O$%#'ZU�WcX \O�^/aY^�'oU��ac^&aYSyU�WYX \O�^ � � � N WYO�f"XZU�S�'oO aY^�'ZU f�O�%('ZU�WcX \O�^/M&a)'ZU���ac^&aYSyU�WYX \O�^ UEWcmVz&U�' � �+aY^
O�mySyOAW U��yO¡�ya!'oacWYWYXvO�^$U�S N WYO�f"XZU�S a�' ��^�\a��gXoqpO Xo^"M&Xv|�XoM"z&O � � � � � � � mVU�'O�{z&a
� � ! 
7 ! 
 � � � � � ! 
7 j


,�� mVa�f&SyO�WYa!�yO M&apq<z&a!�gmySyaYO Syacf&Sya!�yaY^nmVU z&^$U Sgz&aYM&U M&apSyz('vacmVU WcO�^ � qJU�SgW U�� N �gaL^
f$U�SyU�WYXvO�^&a�� ac^nmVSya a!'/'ZU�� � *yU�M$U�� f&SyO�f8O�SgWYXoO�^$U�'oqpaY^nmya M&a U�Wcz&aYSgM&O U¡'oUAU�M&aYWcz$U�WcX \O�^(M&as'vO$�
Xo^&M"Xv|�XoM&z"O$�YjZ,�^ z"^AU�'/��O�SyX mVqpOv��aY^�\acmVXvWYO�^&O�Syq�U�'vq�ac^{mya��ya z#�VUJa!'Ca!�E�{z&acqJU M&a qL[{qL3b8V3z[\nL84?571
hSBL1XBLJ�ISnL89571QI k nu57A2e k BL39I * Qra N )�  �QTO$' (+) ,  +WcO�^ a�'�WYz$U�'�'oO$� � qpXoaYq}%&SyO$�xM&a�'oU f8O$%('oU�WYX \O�^
U�^nmVacSyXoO�S��gO�^ �gz(�gmyXvmVz"XoM&O$� f8O�S�'oO$� � qpXoacqv%&SgO$�M&a�'oUp^{z&at|EUJf�O�%('ZU�WcX \O�^X &f�O�SG'vOa�{z&a � mVac^_^
M&Syacq�O����{z&a���XvSVU�S � |�aYWYa!�O'ZUiSgz&aYM&UxM&a Syz#'oacmVU �&j � O��RXv^&M&X |9XvM&z&O$�NWYO�^pqJU N O�S?f&SyO$%&U�%&X/'vXoM$UEM
M&aj�ga�'vaYWYWcX \O�^��!qpa�*gO�SpU�M"aYWYz&U�WYX \O�^ � �yaYS&\U�^ �ga�'vaYWYWcXoO�^&U�M&O$��z&^G^l\z&qpaYSgO q�U N O�S M&a |�acWYa��! N
mVac^&M&S$\UE^ q�U N O�SWYO�^{mySyX&%&z&WYX \O�^ aY^f'ZU��Z�gX/��z"XoaY^nmya��Z��ac^&aYSyU�WYXvO�^&a��cj


� � � ��� 	 � � 	 � � � ��� �
��^$U |�aYbs" O�Syq�U�M$U-'ZU ^{z&at|�U/f8O$%('ZUEWYX \O�^ aY^ 'oU ��aY^&acSVU�WcX \O�^(UEWcmVz&U�' �  ��ya U�f#'oXoWYU a�']f&SyXvq�acS
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U�^\U�'vX/�gX/� f$U�SyUa'oUpWcO�SySgaYWcmVU � *yU�WcX \O�^ M&a f$U�S$\UEq�atmVSyO���_$UEWYXoac^&M&O�M&X/� mVXo^"WYX \O�^ ac^{mySya��yXvmyz$U�WcXoO�^&a!�
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UTz&^a%"z&aY^pSyac^&M&XoqpXoac^nmVOTO��\^6'vXo^&a�f$U�SVUTf8O$%('oU�WYXvO�^&a��>��SVU�^"M&a��! N U��{z&a WYO�^{|�aYS���aY^ � ^$U�'vq�ac^{mya
q�a6*gO�SiM&a!%&XoM"O U z&^&U q�U N O�STM"Xv|�acSE�gXoM$U�MX N U z&^�%"z&aY^�Syac^&M&XoqpXoac^nmVO O�^S^6'oXv^&a<f$UESVU f8O$%('ZU+^
WYXvO�^&a�� f8a��{z&a �^$U��� N U��{z&a \a�� m`U�� myXoac^&aY^ 'oU4_$U�%&X&'oXoM&U�MGM&a W U�qv%"XZU�S qG\U���S$\U�f&XvM$U�qpaY^nmVa N
O�" SyacWYacS�z&^&UxWcO�^n|�aYS���aY^"WYXZUxXo^&XvWYXoU�'"qpa�*gO�Scj ��^ * QTO$' (,) W , �ga�a!�gmVU�%('oacWYaz&^$U.��z \� Uif$U�SVU�'ZUTa!'oaYWK^
WYX \O�^ M&a�f�O$�gX/%('va��Rm`U�q�UQ�^&O$�?M&aif8O$%('oU�WYX \O�^pf$U�SVU SyaYf"Sya��gaY^nm`UEWYXoO�^&a��Z%&Xv^$U�SgXZU��RM&a2'vO�^(��X mVz&M � *yU
aY^p" z&^&WYX \O�^/M&a)'ZUs'oO�^#��Xvmyz&MAM&a)'oO$�TWcSyO�qpO$�yO�qJU��cj k2�yXvq�X&�yqpO( ac^ * QrO�' (+) W , �yapa�� mVXvqJUs�{z&a
a�' ^l\z"q�acSyO a!�yf8aYSyU�M&O M&a;��ac^&aYSyU�WYXvO�^&a��]_$U��gmVUv'ZU WcO�^n|�acSE��ac^&WYXoU a!� z&^$U}" z&^"WYX \O�^s'oO$�nUES \� myq�XvW U
M&a�'&mVU�q�UQ�^&OiM&a�'ZUif8O$%('oU�WYX \O�^ jP�NUESVU�'ZU��+f"SyO$%$U�%&X/'vXoM$U�M"a��+M&a WcSyz&Wca N q<z"mVU�WYX \O�^� {'oO��+a�� mVz&M&XvO$�
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�
` U�qJU\�^"O M&a�'ZU<f8O$%('ZUEWYX \O�^ P  � � � ���� j


�
��SyO$%&U�%&X/'vXoM$UEM M&arWYSgz&WYaEP � / !�� j


�
��SyO$%&U�%&X/'vXoM$UEM M&arq<z"mVU�WYX \O�^ � / � � � j







�,( ����� �� � ��� �	��
�� ���� � ��� ��
�������� ��� � � �����


� 0 i 0�� 4������ �	� 
 � ��� � � 
 ������
	���


�NU�SyU ac^{myaY^&M"aYS f8O�S;�{z�\a)" z&^&WYXvO�^$U�^ %&XvaY^p'oO$�xU�'&��O�SgXvmVqpO$�G��aY^�\atmVXvWYO$�xa��x^&aYWca��yU�SyXvO SgaYWYz"SySyXvS
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hia u %+  QrO�' (�  QTO$' (+)  QTO$' (,) %X QTO$' ) �  ��O$' %+  � O$' (,(  �� XoW )+�-, j ��� mVa/a�� mVz&M"XoO(mVa \O�SyXoWcO
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N 'vO$� qG\U�� a��gmyz&M&XoU�M&O$�! ?U�z&^(�{z&a _$U N U�'/�]\z"^ a!�gmVz"M&XoO¡�{z&a aK¥�mVXoac^&M&a a!�gmVO��<Sya!�yz(' m`U�M&O��� �f8O�S
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WYO�^#�yX/� mVa<ac^¡'ZU¤%i\z(�E�{z&acM$U M&a<M"acmVacSyqpXo^$UEM$U�� W U�M&ac^$U��U%"Xo^$U�SgXZU��! =M&a}" O�SgqJU)��z"a<a�'Cz&^&X |�aYS��yO
M&aJmyO9M$U��v'ZU��xf8O$�yX&%('oa!� W UEM&aY^$U�� f&z&aYM"a��yacS WYO�^&Wca�%&XvM&O WcO�q�O z&^ f$U�X&�VU+*ga�Xoq�U���Xo^&U�SyXvO WYO�^
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Entrada de flujo de aire (constante)


Salida de flujo e aire


Presión (variable y)


Válvula de salida (variable u)


Válvula de entrada


Agua
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� U � � � � �g� " � yl<_C;EFC;8;GXp_CfQmGXQ HJI � U ³X´ �b�26�<wAxG�<_:=8 @ WLCY>:=79<_S¦E @ SL<wADpDGZSU7F8;G\�mt @ p_G �b� � EPSUQTCNGX7Rd







³ � � ��������
	�����������������.������ ����� �
	"!#����$ �.��%�&	"���.���(')�*
	+���&,.-/��	"���.� �0� � � '1�324�/5�56 �87 � ���9;:(�5<=�*� �


� ? � H � H
� ³ � U �=�=� � �Y� " � � U �³ � � U � � � � �Y� " � � U ³X´ �´ � ³ U �=�X� � �Y� " � � U ³�� �
� E ³ U � � � � �Y� " � � U ³X´o³
� � ³ U ´ � E � �Y� " � � U ³X´o³



2G`�T8NG �b� � G2±b:=8 @ WLCf:=7TSL<27T:�QT:=EFC;7mGXQTGX<2QTSOG`W @ SUp_QT:�GX8JEF:RQTSL8f:�QTS¦:=]JA_C;EFC;VLGXWLCY>:=7�QJSL<_WUp_CBAD:�SL78NGsSLW @ GXWLCY>:=7 M �R� � ] :=�JA_SL7TCfQmGX<cWL:=7�SU8�GX8ft=:=pjCfADEF:ZSUiX:=8 @ ADCfiX:9E @ 8BADCf:=�R©jSUA_CfiX:�]mG`pDG�8;G�QTCf7O>GXEFC;WLGQTS�]Tp_SU<_CY>:=7rQJS @ 7u[ SUp_EFSL7oAxGXQJ:=p¦QTS�8NGX�v:=p_G`AD:=pjC;:9QJSL<_WUp_CBAD:nSL7u8NG?SLW @ GXWUCg>:=7 M �R� � ] �
ADS�QTCf[ SUp_SL7oA_SL<�t=pT>G`�mWU:=<\]mG`pDGPSU8�EF:RQTSL8f:P:=�bADSL7JC;QT:T��� GP�mt @ pDG �b� � M G ] E @ SU<jADp_Gq8;:X<3EF:bQJSL8;:X<8;:RWYGX8fSL<?G`]Tp_:Y~bC;EPGXQT:=<lC;7TQTSU]¢SU7TQTCfSL7oADSUElADS�]v:=p?WYG`QmG @ 7mG�QTS�8NG`< ³ p_SLtX8NGX<U� ¬ @ SLQJSu:X�T<_SUpwdi`GXp_<jSFW�>:=EF:�SL<�< @ �TWLC;SU7oADSFWL:=7 ³ p_SUt=8NGX<\]mGXpDG�W @ �Tp_CfpZSL8¨SU<_]mG`WLC;:h:RW @ ]TGXQT:h]¢:XpZ8NGzEPGgyX:=pL>� GQTSz<j:=8 @ WUC;:=7JSL<L�%�aG%< @ ]vSLpj�TWLC;Sqt=SL7TSUpDGXQTG%]¢:=p�SL8cEP:RQTSL8f:rtX8;:=�mG`8c<jSzE @ SU<jADp_G%SL7	8;Gu�mt @ pDG
�b� � M � ] �h¬�:=p�>@ 8fA_C;EF:TK�A_SL7TSUEP:=< ³ WU:=7M© @ 7oA_:=<lQTCB[ @ <_:X<�]mG`pDGhWYGXQmGhi`GXp_C;GX�T8;S?QJSqSL7oA_pDGXQmGbK�AxG`8WL:=EF:F<_SsE @ SL<wADp_GX7|SU7r8;Gn�mt @ pDG'�b� � M W ] �c6§7rSL<wADSsWYGX<j:TKI]mGXpDGn8;:X<�WU:=7M© @ 7oA_:=<3QJS�8;Gn]Jp_C;EFSLp_Gi`GXp_C;GX�T8;S�]v:RQTpY>� GX7�GX<_Cft=7mGXpj<_SuSUADCf� @ SUADGX<P8fC;7TtBA@ >� <jA_C;WLGX<lQTSU8¦ADC;]v: � ��� 	qy �' � 	MK£EFC;SL7oA_pDGX<n� @ S]mGXp_Gz8NGq<jSLt @ 7JQmGziXG`p_CNG`�T8;Ss]¢:RQTpL>� GX7�G`<_C;tX7mGXp_<jS9SUA_C;� @ S�AxGX< � ��� 	�� � � �� 	�y �' � 	MK�QmGX7TQJ:�8 @ toG`p]¢:XpOADGX7oAD:FG @ 7uEP:RQTSL8f:?C;7oADSUp_]TpjSUADGX�T8;S`�







��� �4� �� ����� �
	"!#� $��.��%�&	+���.� ')�*
	+���&,.-/��	"���.� �0� � � '1�324�/5�56 �87 � ���91:(�5<=�*� � ³ � �


1
1.2


1.4
1.6


1.8
2


2.2
2.4


0


20


40


60


80


100
1


1.2


1.4


1.6


1.8


2


2.2


2.4


pressure(k)valve(k)


pr
es


su
re


(k
+


1)


� ��� �r:bQJSL8;:X<¦8;:RWYGX8fSL<L� 1
1.2


1.4
1.6


1.8
2


2.2
2.4


0


20


40


60


80


100
1


1.2


1.4


1.6


1.8


2


2.2


2.4


pressure(k)valve(k)
pr


es
su


re
(k


+
1)


��� � �r:bQJSL8;:?tX8;:=�mG`8 �
1 1.2 1.4 1.6 1.8 2 2.2 2.4


0


0.2


0.4


0.6


0.8


1


y
1
(k)


µ


0 10 20 30 40 50 60 70 80 90 100
0


0.2


0.4


0.6


0.8


1


u
1
(k)


µ


� ���\��:=7M© @ 7oA_:=<3QJCf[ @ <j:=<¦]mGXp_GPGXEl�mGX<¦SL7oA_pDGXQmG`<L�
�2C;t @ pDG �b� � G �u:bQTSU8;:�QTCf[ @ <j:�]Jp_SLWUC;<j:TK�ADp_GX7T<j]mGXp_SU7oADSry�WU:=EP]TGXWUA_:�:=�bADSL7JC;QT:�EPSUQTCNGX7oA_SuSU8GX8;tX:=p_CBADEF:9SUiX:=8 @ A_CfiX:qE @ 8BADCf:=�R©jSUA_CfiX:F]TGXpDGn8NGnQTC;7¦>GXEPCfWYG?QTSs]Tp_SU<_CY>:=7|QTS @ 7u[ SLp_EFSL7oADGXQT:=p�QTS8NGX�v:=p_G`AD:=pjC;:9QJSL<_WUp_CBAD:nSL7u8NG?SLW @ GXWUCg>:=7 M �R� � ] �







³ � ³ ��������
	�����������������.������ ����� �
	"!#����$ �.��%�&	"���.���(')�*
	+���&,.-/��	"���.� �0� � � '1�324�/5�56 �87 � ���9;:(�5<=�*� �


����� �����������! #" ��� 14(�>�/?�$&%����)(� #�!%'� � (�+ #�+� A�� 18 #�!%'� ,.-/�#-
� � :.12�)� � -/36�87��9 � �
	 (B -


±bC��JC;SL7�<_SzkTGX7	GX8fWYGX7TVLGXQT:%pjSL< @ 8fADGXQT:=<�<DG`A_C;<j[�G`WUAD:Xp_C;:X<sWU:=7	SL8cGX8ft=:=p_CBADEF:hSUi=:X8 @ A_Cfi=:rE @ 8BADCBd:=�R©jS�ADCfiX:�]Tp_:X] @ SL<wAD:hSL7�8;Gq<_SUWLWUCg>:=75GX7oA_SLp_Cf:=pLK @ 7�GX<_]vSLW�AD:hGzG`7mGX8;CfVYGXp�SL<Z<jC2pjSL< @ 8fAxGz]v:=<jC;�T8fSEPSUQTCNG`7^A_SPkJC;�TpjC;QmGXWUCg>:=75EFS¤©j:=p_GXpZ8;:X<�pjSL< @ 8fAxG`QT:=<s:=�JADSU7TC;QJ:=<L� D ADpj:|G`<_]vSLWUA_:�GhEPS�©j:=pDGXp�QTSU8GX8;tX:=p_CBADEF:�SUi=:X8 @ A_Cfi=:r]Tp_S�iRC;:|SU<l8;GhAb>SLWL7JC;WYGrQTSq<jC;EF]T8;CB�mWYGXWUCg>:=7�QJSL8¥WL:=7M© @ 7^A_:|QTSPp_SUt=8NGX<sQTC d[ @ <DG`<LK¢y=Gz� @ S�>SL<wAxGPA_C;SU7TS�pjSL]vSLpjW @ <jC;:=7TSU<ZQTC;pjSLW�AxGX<3SL7%8;GnA_pDGX7T<j]mGXpjSL7TWUCNGPyuWL:XEP]mG`WUADCBA @ QrQTS8;:=<nEF:bQJSL8;:X<9QTCf[ @ <_:=<n:=�JA_SL7TCfQT:=<U� 6�7 SU<jADG�<jSLWLWUCg>:=7 <_Su]Tp_:X]¢:=7JS @ 7 GX8ft=:=pjCfADEF:%S�i=:=8 @ ADCBi=:E @ 8BADC;:X�R©jSUA_Cfi=:ukTCf�Tp_CfQmGXQT:rWL:=7 @ 7mGrAb>SUWL7TCfWYG|QJSzt=pDG`QTC;SU7^A_SqWU:=7 :=�R©jS�AD:�QTSP:=�JA_SL7TSUp9EqGYyX:=p]Tp_SUWLCf<_Cg>:X7�� @ ShWU:=7 SL8¦GX8ft=:=pjCfADEF:uSUi=:X8 @ A_Cfi=:5E @ 8fADCf:=�R©jS�ADCfiX:%]Tpj:=] @ SU<jAD:5SU7 8;G%<_SLWUWLCY>:=7 �b� ³ �6�8¦GX8;tX:=p_CBADEF:uS�i=:=8 @ ADCBi=:%]Jp_:=] @ SL<jA_:5SL7	SL<wAxG%<jSLWLWUCg>:=7 Cf7TWL8 @ y=SqADGXE9�TC�>SL7 @ 7mG|Ab>SUWL7TCfWYG%]mG`pDGEPS�©j:=pDG`p38;GnA_pDGX7T<j]mGXpjSL7TWUCNGFyu8;GFWU:=EP]TGXWUA_CfA @ Q�KI� @ S9SL< @ 7mGPEF:RQTCf�mWLGXWLCY>:=7uQTSl8;GnAb>SLWL7JC;WYGFQTS<_CfEP]T8fCf�mWLGXWLCY>:=7�K=© @ 7oAD:�WU:=7 @ 7mG�7 @ SUi`G�EFSLQTCfQmGqQTS?<jC;EFC;8NG`p_C;QTGXQ��\±bS?WL:=7J<_C;QJSLpDG @ 7�EF:RQTSL8f:QTCf[ @ <_:s�mGX<DG`QT:lSU7qp_SUt=8NG`<¥QJSL8mADCf]¢: 
�G��MGXt=CBd¤± @ t=SU7T:�WL:=7PWL:=7J<_SLW @ SL7oA_SL<£8fC;7TSLGX8;SU<LKo]vSLp_:�8;:=<§G`7bdADSUWLSLQJSL7oADSU<�<_:=7rWL:=7²© @ 7oAD:=<�QTCf[ @ <_:=<¦toG @ <_<jCNGX7T:X<L�c6§8 EF:bQJSL8;:?QJSs:X]JADCfEPCfVYGXWUCg>:=7qyhSU8�]Tp_:RWLSU<_:QTS�QTSLWUC;<jCg>:=7u� @ S�<_S�<_Cft @ S�SL<OSL8�EFC;<jEP:J�� GhAb>SLWU7TC;WLG|]mGXp_GrEFS¤©j:=p_GXps8NG�ADpDG`7T<_]mG`p_SL7JWLCNGuy�WU:=EF]mGXWUA_CfA @ Q�y�SL8¥E >SUAD:RQT:uQTSL8ct=pDG²dQTC;SU7oADS5<_S5GX]J8;C;WLGX7 G	WYG`QmG	C;7TQTCBiRC;Q @ :{QTSL<j] @ >SL<hQTS5pjSYGX8fC;VYG`pq8NG�C;7TCfWLCNG`8;C;VLGXWLCY>:=7	y AxG`E9�TC�>SU7QTSL<j] @ >SU<�QTSsGX]T8fC;WYG`p£8;:=<O:=]vSLp_GXQT:=pjSL<OQTS�i`GXp_C;GXWLCY>:=7��§6�<jA_:=<3QJ:=<OE >S�AD:RQT:=<O]¢SUp_EFCfA_SL7hEPS�©j:=pDG`p8NG?<_CfEPCf8NGXpjC;QmG`QFy�8;G?]Tp_SUWLC;<jCg>:=7hpjSL<_]vSLW�ADCBiXG`EPSU7^A_S�QTS�8;:=<¦Cf7TQTCfiRCfQ @ :=<U�


��� ����� � ������� �� �*�����*�� �����  � � ���  +� � �� ! � �
6�82EF:bQTSU8;:FQTCf[ @ <_:q� @ Sl<_SlCfQTSL7oA_Cf�mWLGqSL7%SU<jA_S9WYGX<j:zSL<wAI>GP[ :Xp_EPGXQT:q]v:=pO[ @ 7TWUC;:=7TSU<\QTSl]¢SUpjADSed7TSL7JWLCNGn� @ Ss<_:=7utoG @ <j<_C;GX7mGX<�GX<jC;E >SUADpjC;WLGX<L�¥±bS�kmG`7rSU8;SLtXC;QT:?8;GX<¦[ @ 7TWLCf:=7TSU<�t=G @ <_<jCNGX7TGX<OWL:=EF:@ 7�E >S�AD:RQT:hQTSnp_SL]Jp_SL<jSL7oAxG`WLCg>:X7 GX8BADSLpj7mG`A_Cfi=:hGh8NG`<�[ @ 7TWLCf:=7TSU<�A_pDGX]vSLVU:=C;QTGX8;SU<Z� @ SXK�GXQTSLE >GX<UK]¢SUp_EFCfA_S�pjSYGX8fC;VLGXp @ 7qSU7^A_p_SU7mGXEFC;SL7oA_:lQTS3< @ <c]mGXpm>G`EPS�ADp_:X<¥EFSLQJCNGX7oADS�SL8IE >SUA_:bQT:sQTS3t=pDGXQJC;SL7RdADS`�{¬a:=p?:XADp_G|]mGXpwADS`K¥<jS�kmGX7	SU8;SLtXC;QT:%t=G @ <_<jCNGX7TGX<?GX<jC;E >SUADpjC;WLGX<l]v:=p_� @ S�SU<jA_:�]vSLpjEPCBADS @ 7mGEqGYyX:=p �mS�~bC;�JC;8;CfQmGXQ QJSu8f:=<9EF:bQJSL8;:X<L� �£GXQTG5WU:=7M© @ 7oA_:�QTCB[ @ <_:(� 3  <_ShQTSU<_WUp_C;�vShEPSUQTCNG`7^A_S







��� �&� �� ����� �
	"!#�����*� �/���
$��.��%�&	+���.�B')�*
	+���&,.-/��	"���.� � � � � '1�324�/5�56 �87 � ���9 :(�5<=�*� � ³ � ´
@ 7mGntoG @ <j<_C;GX7mGnGX<_CfE >S�ADpjC;WYG9WU:=7h]mGXpT>GXEPS�ADpj:=< � < 3


 
T�� @3  T����3  	 G


� � ! # MPO  ]#I ���	 ��
 Se~b]�� � Q#��� # "�� ! #���! #�� #�� T % � O  . < 3  
Se~b]�� � Q#��� # "�� ! #���! # � #�� T % � O  �� < 3  


QT:=7TQJSFG
< 3
 D � 0  T &  � KmSL<OSL8�WUSL7oADpj:TK� @3  � � KTSU<O8NG9i`GXp_C;GX7TVYG9CfVL� @ CfSLp_QTGJKJy� �3  � � KTSU<O8NG9i`GXp_C;GX7TVYG9QJSLp_SUWxkmGJK]mGXpDG>� I � T�U)U)U�T�� y ( I � T)U�U)U+T �2�
"379WU:=7M© @ 7oAD:3QTCf[ @ <_:\t=G @ <_<jCNGX7J:\GX<jC;E >SUA_p_C;WU:�� 3  ] @ SUQTS�QJSL<_WUp_Cf�TC;pj<_ScADGXE9�TC�>SL7sEPSUQTCNG`7^A_SADpjSL<Zi`GX8;:=pjSL<ZpjSYGX8fSL< � < @3  T < 3  T < �3  	 D � 0  T &  � K�WU:=7 < @3  .:< 3  .:< �3  W @ EP]J8;C;SU7TQT:�8;Gz<_C;t @ C;SU7^A_Sp_SU8NGXWUCg>:=7RG


< @3  I < 3  � � � � @3  T < �3  I < 3  I � � � �3  ¬�:=p¦ADGX7oAD: G � @3  I < 3
 �


< @3  
� � T � �3  I < �3  � < 3  


� � M �b� �Y� ]
QT:=7TQJS � � SL< @ 7mGnWL:X7T<jADGX7oADSXKISU7r7 @ SU<jADpj:qWLGX<_: � � I ´ �


6§<wADS5EF:bQTSU8;:�QTCf[ @ <j:	<_S5QTS��m7TS�EFSLQTC;GX7oADS @ 7TG pjSLQ 7TS @ p_:X7mGX8�QTS��TGX<_S�p_GXQTCNG`8 � 6�87�>@ EFSLp_:PQTS97TS @ p_:X7mGX<�SU7�8NGPWLGX]mGq:RW @ 8fAxGFQTS @ 7mGzp_SUQ%7TS @ p_:=7mG`8¨�6C � SL<\C;t @ G`8�G`8�7\>@ EFSLpj:QTSzpjSLt=8;GX<�QJSL8¥EP:RQTSL8f:rQJCf[ @ <j:T�|6�8ct=pDGXQJ:|QTSPQTC;<j]mGXp_:rQTSz8;Gr7TS @ p_:=7TG���dX>SL<_CfEqGhSL7	8;GuWLGX]mG:bW @ 8fADG�WL:=pjp_SL<j]¢:X7TQTSFWL:=7�SL8�t=p_GXQT:uQTSnQTC;<j]mGXp_:uQTSn8NG�pjSLt=8;G � dX>SU<_C;EPG�SL7�SL8§EF:bQTSU8;:�QTCB[ @ <_:J�
"�A_C;8;CfVYGXEF:=<sWL:=EF:%[ @ 7TWUCg>:=7	QJSu]vSLpwADSU7TSL7TWUCNG @ 7mG�toG @ <_<jCNGX7mG�G`<_C;E	>SUA_p_CfWYG|QTS��m7TCfQmG�]¢:=pl< @ <ADpjSL<?]mGXpT>GXEFSUADpj:=< � < T�� @ T�� � 	 �{¬a:=p9AxGX7oA_:TK§WYGXQmG�7TS @ p_:X7mG�SL7 8NG|WLGX]mG�:RW @ 8BAxGrA_C;SL7JS�SL<jA_:=<ADpjSL<z]mG`pm>GXEFSUA_p_:=<P� @ S%QTSU�T7TSL7 SL8�i`GX8;:=pFQTS%< @ t=pDG`QT: QTS%QJC;<_]TGXp_:T�&� GX<z7TS @ p_:=7TGX<zSL7 8;GWYGX]TGsQTSO<_GX8;CfQmG�p_SLGX8;CfVYGX7n8;:X<�W�>GX8fW @ 8f:=<�QTSO8NG\[ @ 7JWLCg>:X7P8fC;7TSLGX8JQTSO]TpjC;EFSLp�:=pjQTSL7FQTSU<_WLpjCfADGsSU7P8f:=<WL:=7J<_SLW @ SL7oA_SL<¨QTSU8oEP:RQTSU8;:¦QTCB[ @ <_:TK²]v:=p�AxG`7^A_:TK²8NG£7TS @ p_:X7mG � dX>SU<_C;EPG£SL7s8NG£WLGX]mGOQTS§<DGX8fC;QmG�A_C;SU7TS8;:=<c]mGXpT>GXEPS�ADpj:=<! 3�I�� � 3 Q!T)U�U)U�T � 3 ��W �_Q�� � � @ S�WL:Xp_p_SU<_]v:=7TQTSU7|G�8NG�[ @ 7JWLCg>:X7z8;Cf7TSYGX8IQTS��m7TCfQmG9SL78NG?p_SUt=8NG � dX>SU<_C;EPG9QTSU8aEF:RQTSL8f:9QTCf[ @ <_:T�
��� ���&% � � � � ��� � � � 
�����  � � � ���  � �*�����*�� �/� �� ! ���
��:=<�WLpjCfADSUp_Cf:=<2]mG`pDG�8NG3EP:RQTSL8fC;VLGXWLCY>:=7�QJCf[ @ <_G�<_:=7?8f:=<¨EFC;<_EF:=<�� @ S¦<_S¦]Tpj:=]¢:X7TSL7?SU7FSU8mGX]mG`pjAxG²dQT:@�b� ³ � ³ �¨� G >@ 7TCfWYG\QTCB[ SLpjSL7TWUCNG�SL<�8;G3[ :=pjEqG\QJS£WYGX8fW @ 8;GXp28;G\<_CfEPCf8NGXpjC;QmG`Q�SU7^A_p_S¦QT:X<�WL:=7M© @ 7^A_:=<







³ � � ��������
	�����������������.������ ����� �
	"!#����$ �.��%�&	"���.���(')�*
	+���&,.-/��	"���.� �0� � � '1�324�/5�56 �87 � ���9;:(�5<=�*� �


0


0.1


0.2


0.3


0.4


0.5


0.6


0.7


0.8


0.9


1


0 2 4 6 8 10


�2C;t @ pDG �b���NG�6¢©jSLEF]T8f:uQJSFQJ:=<ZWL:=7²© @ 7oAD:=<sQTCf[ @ <_:=<ZtoG @ <_<jCNGX7T:X<sWU:=75iXG`p_CNG`7TVYGzE @ y�QTC;<wADCf7^ADGSL7uSL8�� @ SsSL8�WU:=7M© @ 7oAD:FQTS�EPGgyX:=p£i`GXp_C;GX7TVLGnCf7TWL8 @ y=S�G`8�WL:=7M© @ 7^A_:PQJSsEFSL7J:=pL�


QTCf[ @ <_:=<¥QTCf[ SUp_SU7^A_SL<U�§6§7FSL<wADS�WYGX<j:TKR]mGXpDG�EFSLQTCfp�8NGZ<_CfEPCf8NGXpjC;QmGXQ�SL7oADpjS3QJ:=<cWU:=7M© @ 7oA_:=<cQJCf[ @ <j:=<��y 7qKm<_S @ A_C;8fC;VYG�8NG?<_Cft @ C;SU7oADSZEFSLQTCfQmG9QTS�<_CfEPCf8NGXpjC;QmGXQ�G


H M � T 7 ]�I EqG²~�� 9 �<;=7 9
9 � 9


T 9 �<;=7 9
9 7 9 � M �b� �X� ]


6�8cEP:XA_CfiX:|QTSqi`GXpjCNGXps8NGh[ :=p_EPGrQJSzWYGX8fW @ 8;GXps8NG|<jC;EFC;8NG`p_C;QTGXQ�SL<9]TGXpDG|A_pDG`ADGXp�SU8�WLGX<_:QTSlQJ:=<3WU:=7M© @ 7oA_:=<\QTCB[ @ <_:X<3WU:=7%GX7JWxk @ pDGqE @ yhQTC;<wADC;7oADGJKTAxGX8 WU:=EP:F<_S�E @ SU<jADp_GPSU7|8NG?�mt @ pDG
�b���b��6�7PSU<jA_S3WLGX<_:sSL8mWU:=7M© @ 7oAD:sQTCB[ @ <_:�E >GX<§GX7TWxkT:s] @ SUQTS3GX�T<_:Xp_�vSLp¥GX8TWU:=7M© @ 7oAD:sQTCB[ @ <_:�E >GX<SL<wADp_SUWxkT:TKopjSL< @ 8fAxG`7TQT:�� @ S£GXE9�v:=< WL:X7M© @ 7oAD:=<a7T:\GX]¢:XpjAxG`7sA_pDGX7T<j]mGXpjSL7TWUCNG�GX8^EP:RQTSL8f:¦y�QTSL�vSL7[ @ <_Cf:=7mGXpj<_S?SU7 @ 7J:u<T>:=8;:J�?±bCf7�SLE9�mG`p_t=:TK G`8¨WYGX8fW @ 8;GXp\8;Gz<_CfEPCf8NGXpjC;QmGXQuWL:XEP:�8;GzC;7oADSUp_<_SUWLWUCg>:=7QTCfiRCfQTC;QmG9]v:=p¦8;G @ 7TCg>:X7�KT<_S�:=�bADC;SU7TS @ 7hi`GX8;:=p��mG²©j:nSL7uSL<wADS�WYGX<j:TKm]v:=p¦8;:?� @ S�7T:F<_S�QTS�ADSLW�AxG� @ S|G`E9�¢:X<FWU:=7M© @ 7oA_:=<PQJSL�vSL7 [ @ <_Cf:=7mGXpj<_SX� 6�<jA_Sr]Tpj:=�T8fSLEPG5<jSuGXWLSU7^A�>@ G5y <_SuQTS¤©_G57T:XADGXpW @ G`7TQT:%8f:=<�WL:=7M© @ 7^A_:=<lQJCf[ @ <j:=<�<_:=7 t=G @ <_<jCNGX7J:=<L� >�S��m7TCfSL7TQT:r8NG�<_CfEPCf8NGXpjC;QmG`Q%QTSF8NG�[ :=p_EPGEP:X<jADp_GXQmG�SU7?8NG\SUW @ GXWUCg>:=7 M �b� �=� ] <jS¦:=�JADCfSL7TS @ 79i`GX8;:=p��mG²©j:ZSU7?SL<jA_SOWYGX<j:TK=]v:=p¨8;:\� @ SOGXE9�v:=<WL:=7²© @ 7oAD:=<�<_SZ[ @ <jC;:=7mG`7uSU7 @ 7T:P<T>:=8;:J�







��� �&� �� ����� �
	"!#�����*� �/���
$��.��%�&	+���.�B')�*
	+���&,.-/��	"���.� � � � � '1�324�/5�56 �87 � ���9 :(�5<=�*� � ³ �d�
��� ����� � � � � ���,���  � ����� �� 
����� ����+� �  �,� � � 
���5� �&� ! � ���  � � ���  +�


� � � ! � �
��:=EF:�<jSrkTG5iRC;<wAD:�SL7�SL8�GX]mG`pjAxG`QT: �b� ³ � ´ K¥QT:=<nWU:=7M© @ 7oAD:X<PQTCB[ @ <_:X<F<jC;EFC;8;GXp_SU<9] @ SUQTSL7�[ @ d<_Cf:=7mGXpj<_SX�%¬�:=p�:XADp_G|]mGXpwADSXK2<_CcA_SL7TSUEP:X<lQT:=<lWL:=7M© @ 7^A_:=<9QTCB[ @ <_:X<l� @ S�<_:X7 ]mGXpjSLWLCfQT:=<UK�]¢SUp_:7T:nQTSLEPGX<jCNGXQT:JKJ8NG9EFS¤©j:XpOGX]Tp_:Y~bC;EPGXWUCg>:=7zWU:=7T<jC;<jA_SZSL7u<_SU]mGXpDG`p3G`E9�¢:X<£WL:=7²© @ 7oAD:=<UKmQTSZ[ :=p_EPG� @ S�EPS�©j:=p_Sq< @ EPSUQTC;QTG|QTS�<_CfEPCf8NGXpjC;QmG`Q��%6�7	SL<wADShWYG`<_:�<_S�<jC;t @ S @ 7 ]Tp_:RWLSU<_:5QTSz[ @ <jCg>:=7Rd<_SU]mGXpDG`WLCg>:X7{� @ Sz<jSqp_SU]TCfA_SPkTGX<jADG|:=�JA_SL7TSUp @ 7�EP:RQTSL8f:rQJCf[ @ <j:|WL:X7 @ 7{i`GX8f:=psGXQTSUW @ GXQJ:%QTS<_CfEPCf8NGXpjC;QmGXQ�¡�SL7{SU<_SFEP:XEPSU7^A_:h] @ SLQJSq<_SUp�� @ SFADSU7TtoGXEF:=<�i`GXp_C;GX<�p_SUt=8NGX<�CfQ�>SL7oADCfWYGX<U¡2SU7�AxG`8WYGX<j:%QTCfWxkmGX<sp_SLtX8NGX<sQTSL�vSL7{SL8;CfEPCf7mGXpj<_S?QTSU8cWU:=7M© @ 7oAD:rQTSqpjSLt=8;GX<L�h6�8¥GX8ft=:=p_CBADEF:�]Tp_:X] @ SL<wAD:]mGXp_GrEFS¤©j:=p_GXp�8;GhA_pDGX7J<_]mGXpjSL7TWUCNGry�8;GuWU:=EP]TGXWUA_CfA @ Q{QTSU8cEF:bQJSL8;:uQTCB[ @ <_:rSL<LK2]¢:=p�AxG`7^A_:TK2SU8<_Cft @ C;SU7oADSFG


� � �rCfSL7oADp_GX<OS�~bC;<wAxGX7 � T ( T !�ADGX8;SU<¦� @ S H M � 3  T � �  ] ��� #
±bC H M � 3  T � �  ] ���\Q SL7oAD:=7JWLSL<


�£GX8;W @ 8NGXp 7 WL:=EF:9[ @ <_CY>:=7uQTS � 3
 y � �  �


± @ <jA_CfA @ C;p � 3
 y�� �  ]v:=p 7 �


SL7u:XA_p_:nWYGX<j:
±bSL]mG`pDGXp�� 3  y�� �  �


³ � �rCfSL7oADp_GX<¨S�~bCf<jAxG`75� T !sADGX8;SU<2� @ S¦8f:=<2G`7^A_SLWUSLQTSU7^A_SL<¥QTS£8;GX<2pjSLt=8;GX< � 3 y � � <_SLGX7?C;t @ GX8;SU<
�£GX8fW @ 8;GXp @ 7z7 @ SUiX:?WL:=7J<_SLW @ SL7oA_SZkmGXWLCfSL7TQJ:l8NGsEPSUQTCNG�QTS38;:=<§]mGXpT>GXEFSUADpj:=<¥QTS\8f:=<WL:X7T<_SUW @ SU7^A_SL<�QJS � 3 y��


� �
± @ <wADCBA @ Cfp£SL8�WU:=7T<_SUW @ SU7oADS9QTS � 3 ]v:=p¦SL8�7 @ S�i=:PWL:=7T<jSLW @ SL7oADS`�
6�8;CfEPCf7mGXp � � �


¬2GXp_G{EPSUQTC;pn8;G5<jC;EFC;8;GXp_CfQmGXQ SU7^A_p_S%QJ:=<PWU:=7M© @ 7oA_:=<qQTCB[ @ <_:X<LK H M � T 7 ] K�<_S @ ADC;8fC;VLG58;GEPSUQTC;QTG�QTSr<_CfEPCf8NGXpjC;QmGXQ{QTSU�m7JC;QmG{SU7 8NG5SLW @ GXWUCg>:=7 M �b� �=� ] � � :X<Fi`GX8f:=p_SU< � Q y � # <j:=7 8f:=<
@ E9�Tp_GX8;SU<�]mG`pDG�pjSYGX8fC;VLGXpc8;Gs[ @ <jCg>:=7P:98NGs<_SU]mGXpDG`WLCg>:X7qp_SU<_]vSLW�ADCfi`GXEFSL7oA_S\yFQTSL�vSL7�W @ EP]J8;C;p¥� @ S� � �\Q � � # �.� �±bC H M � T 7 ] � �\Q#M SU7�7 @ SU<jADpj:�GX8ft=:=pjCfADEF: @ ADCf8;C;VLGXEF:=< � Q>I � U � ] K²8;:=<�WU:=7M© @ 7oA_:=<�QJCf[ @ <j:=<� I � < � T < @� T < � � 	 y 7 I � < � T < @ � T < � � 	 <_S¥[ @ <_Cf:=7mGX7s]mGXp_GO[ :Xp_EPGXp @ 7l7 @ S�i=:�WU:=7M© @ 7oAD:3QTCf[ @ <_:







³ �FE ��������
	�����������������.������ ����� �
	"!#����$ �.��%�&	"���.���(')�*
	+���&,.-/��	"���.� �0� � � '1�324�/5�56 �87 � ���9;:(�5<=�*� �


7 I � < � T < @ � T < � � 	 QTS�8;G?[ :Xp_EPG G
< � I�� < � I M �


�
� ] < �


< @ � I EFC;7 � < @� T < @ � 	
< � � I EPGM~ K < � � T < � � e


QT:=7TQJS � D � � T �U� QTSUA_SLpjEPCf7mG?8NG9C;7�� @ SL7JWLCNG?QTS ��y 7 SL7uSL8�7 @ S�i=:zWU:=7M© @ 7oA_:PQTCB[ @ <_: 7 G
� I < � � � < @�


< � � � < @� I < � � � < @ �
±RC � # � H M � T 7 ] � � Q M @ ADCf8;CfVYGXEF:=< � # I � U E ] K¥8;:X<?WL:=7M© @ 7^A_:=<FQTCf[ @ <j:=< � y 7 <_S<_SU]mGXpDG`7|QTS�8NGl[ :Xp_EPG G% � < � � < � * � +-, � < *C% ���� - ���� M � ��� ] T � @� - � @� M � ��� ]* � ,'+ � ,=< � %', � @� - � @� M � ��� ] T ���� - � �� M � ��� ]


QT:=7TQJS � D � � T �L� C;7JQTC;WLGF8;GnWLGX7oADCfQmGXQ|QJS�<jSL]mGXp_GXWLCY>:=7|SU7oADp_S ��y=7P¡vSU7|7 @ SU<jADpj:�GX8ft=:=p_CBADEF:TK@ ADCf8;CfVYGXEF:=<
�
I � U � �


��� ���
	 � ��� ��� �� � ��� ��� � ���  � �������� ! � � ��  �����

2G`8cWU:=EP:hiRC;EF:=<sSL7 SU8cG`]mGXpjADGXQT: � � � � � Ka8NGup_SUQ{7TS @ p_:=7TGX8��6C � GX<_:RWLC;GXQmGhWL:=7 SU8cEF:RQTSL8f:QTCf[ @ <_:�] @ SLQTS¦SU7^A_p_SU7mGXp_<jSOEPSUQTCNGX7oA_S @ 7?E >SUA_:bQT:3QTS£t=p_GXQTCfSL7oADS£]TGXpDG\:X�JADSU7TSLp¨E >GX<�]Tp_SUWLC;<jCg>:=7��±bC;7�SUE9�mGXpjt=:TKbWL:=7hSL8v�m7hQTSZEPGX7oADSL7JSLp£8;G�ADp_GX7T<_]TGXp_SU7TWLC;GlyzWL:XEP]mG`WUADCBA @ QqQTSZ8;:=<�WL:=7M© @ 7^A_:=<QTCf[ @ <_:=<UKm<m>:=8f:F<jS�p_SYG`8;C;VLG9SL8�SU7^A_p_SU7mGXEFC;SL7oA_:FQJSs8f:=<¦]mGXpT>GXEFSUADpj:=<¦QTS�8;:X<¦WL:=7T<jSLW @ SL7oADSU<L�6�8¥GX8ft=:=p_CBADEF:zQTSPSL7oADpjSL7mGXEFC;SU7oAD:%G`WUA @ GX8;CfVYG�QTSP[ :Xp_EPGhCf7TWLpjSLEFSL7oAxG`8¥8f:=<�]mGXpT>GXEPS�ADpj:=<SL7��mGX<_SFGh8;:=<Z]TG`ADpj:=7TSL<sQTSnSL7oA_p_SL7TGXEPCfSL7oAD:u� @ SF<_SF8;S?]TpjSL<_SU7oAxGX7��q��:=<�]mGXpm>G`EPS�ADp_:X<ZQTSP8;Gp_SUQ�7TS @ pj:=7mGX8v<_S�GXWUA @ GX8;CfVYGX7PGX]T8fC;WLGX7TQT:�Gl8NGZ[ @ 7TWUCg>:=7qQTS\SUp_p_:Xp�SL8vE >SUAD:RQT:�QTSL8vQTSL<jWLSU7T<_:n]v:=pt=pDG`QTC;SU7^A_SX�2�aG�[ @ 7TWLCY>:=7lQJS�SLpjp_:=p�]mGXp_G3SL8R]mG`A_pm>:=7lQTS�SU7^A_p_SU7mGXEFC;SL7oA_: ��dX>SL<_CfEP:OiRC;SU7TS�QmG`QmG\]v:=p8NG�[ @ 7TWLCY>:=7 � H�� QTSU�T7TC;QmG9SU7h8NGlSUW @ GXWUCg>:=7 M �b� ´ ] ��� G9p_SUt=8NG�]mGXpDG9pjSYGX8fC;VLGXp�8;G9GXWUA @ GX8fC;VYG`WLCg>:X7SL<�8NG9<jC;t @ CfSL7oADSYG


� 3  - � 3  I ��� � 3  I�� 3  � �
	 � H��
	 � 3
 


QT:=7TQJS � I � T)U�U)U+T�� K ( I � T)U)U)U+T � I�� y � SU<9SL8¥pDGMADC;:uQTS�G`]Tp_SU7TQTC;VLG²©jSX�r6�<jADG|p_SUt=8NGu<_SGX]T8fC;WYG�Q @ p_GX7oADS @ 7z7�>@ EFSLp_:sQTS3CfADSUpDGXWUC;:=7JSL< M SL]v:RWxkT< ] � ? @ SL<wADpj:?GX8;tX:=p_CBADEF: @ ADCf8;C;VLG @ 7qi`GX8;:Xp







��� �&� �� ����� �
	"!#�����*� �/���
$��.��%�&	+���.�B')�*
	+���&,.-/��	"���.� � � � � '1�324�/5�56 �87 � ���9 :(�5<=�*� � ³ �=�
�.I � U �J� y @ 757�>@ EPSUp_:�QTS �Y� SL]v:bWxkT<U�?��:=<Zt=p_GXQTC;SU7oADSL<Z7JSLtoG`A_CfiX:=<ZQTSL8 � H � pjSL<j]¢SUWUAD:rGWYGXQTGF]mG`pm>GXEFSUA_p_:?<_SsWYG`8;W @ 8NGX7�QTS�8;G9<_C;t @ C;SU7^A_SZ[ :=p_EPG G


� � 3  I � 	 � H��
	 � 3
 I M + � � [ � ] � � 3 M � ] O  


� � 3 ��W �_Q�� I � 	 � H��
	 � 3�� W��_Q�� I M + ��� [ � ] � � 3SM � ]


QT:=7TQJS/� I � T�U)U)U!T � K ( I � T)U�U)U+T �2K � 3 M � ] SL<�SL8¨i`GX8f:=p�QTSnQTCf<_]mG`p_:h]mGXp_Gz8NG�p_SUt=8NG � dX>SL<jC;EPGQTSU�T7TC;QmG?AxG`8�WL:=EF:nC;7TQJC;WYG98;G9SLW @ GXWLCY>:=7 M �b� ³ ] Kby  I 6 �3 � Q � 3 M � ] �
��� ���&� �	��
�������������������� ������� �� �! ��� � ����


� G9p_SL]Jp_SL<jSL7oAxG`WLCg>:X7rQTSZ<j:=8 @ WLC;:X7TSL<£<jSZp_SLGX8;CfVYGlWU:bQTCB�mWYG`7TQT:?8;:X<£7�>@ EFSLp_:X<�QTCB[ @ <_:=<¦t=G @ <_<jCNGX7J:=<GX<_CfE >S�ADpjC;WL:X<\� @ S?[ :=p_EPGX7%SU7�WU:=7M© @ 7oA_: @ 7mG�p_SLQ57TS @ p_:X7mGX8��6C ���5"375C;7TQJCfiRC;Q @ :=<\SU<jAI>G�[ :=p¤dEqG`QT:z]v:=p @ 7�WU:=7M© @ 7oA_:�QTS � p_SUt=8NGX<3QTSU�T7TC;QmG`<�]¢:Xp\8;:X<\]vSL<_:X<ZQTS98NGPp_SLQ�7JS @ pj:=7mGX82�5C �c���:=7 �|i`GXpjCNGX�T8fSL<cQTS�SL7oA_pDGXQmGbKbADSU7TSLEF:=<UKT]mGXp_GlWYGXQTG9C;7TQTCBiRC;Q @ :JKR8f:=<�<jC;t @ C;SL7oA_SL<£]mG`pm>GXEFSUA_p_:=<+G
� ¬2G`pm>GXEFSUA_p_:=<OQTS�8;:X<£WL:=7²© @ 7oAD:=<�QTCf[ @ <_:=<OtoG @ <_<_C;GX7T:=< � 3


 QTS�8f:=<OGX7oADSUWLSLQJSL7oADSU<�G
< 3
 K � @3  K � �3  K � I � T)U)U)U+T � K ( I � T)U)U)U!T �


� ��:RSU�mWUC;SL7oA_SL<�]mGXpDG?8;GX<£[ @ 7TWUC;:=7TSU<O8;C;7JSYGX8fSL<£QTS�8f:=<¦WL:=7J<_SLW @ SL7oA_SL<�G
� 3  K � I � T)U�U)U�T � K ( I � T�U)U)U�T � I �


��� ����� ' �)(� �����*�� �����������+�  


� GOCf7TC;WUCNGX8fC;VLGXWLCY>:=7OQTS�8;:=<�C;7TQTCBiRC;Q @ :X<�<_S§pjSYGX8fC;VYGct=SL7TSUpDGX7JQT:OC;7TQTCBiRC;Q @ :X<�WL:=7�QTCB[ SLpjSL7oADS�7\>@ EFSLpj:QTS�p_SUt=8NGX<U�§¬2GXp_GFtXSL7TSUpDGXp @ 7uC;7TQJCfiRC;Q @ :9WL:=7 � pjSLt=8;GX<LKJSL8�]Tpj:bWUSLQTCfEPCfSL7oAD:?SU<�WU:=EF:F<jC;t @ SFG
� ��¬2G`pDG|WLGXQmG|WU:=7M© @ 7oAD:�QJCf[ @ <j: � 3  M � I � T)U)U�U�T � K ( I � T)U�U)U+T � ] K2t=SL7TSUpDGXpsADpjSL<li`GX8 d:=pjSL<9pjSYGX8fSL<9SU7�SU8�Cf7^A_SLpwiXG`8;:	� 0  T &  � y{:=p_QTSU7mGXpj8;:=<�]mGXpDGr<DG`A_C;<j[�G`WLSLpl8NGX<�p_SL<wADpjC;WLWUC;:=7JSL<
< @3  . < 3  . < �3  �R��:=<¥]mGXpT>GXEPS�ADpj:=<cQJSL8IWL:=7²© @ 7oAD:9toG @ <_<jCNGX7T: � @3  y ���3  <_S3WYGX8fW @ 8;GX7nQTS\8;G[ :=pjEqG9QTSU<_WUp_CfADGFSU7r8;G9SLW @ GXWLCY>:=7 M �b� �g� ] �


³ �3�ZSL7TSUpDGXp¦8f:=<¦]mGXpT>GXEPS�ADpj:=< � 3  M � I � T)U)U�U�T � K ( I � T)U�U)U+T � I � ] WU:=EF:9iXG`8;:=pjSL<¦p_SLGX8;SU<GX8fSYG`A_:=p_Cf:=<£SL7uSL8�Cf7oADSLpwi`GX8;:u� 0 T &m� �







³ �X� ��������
	�����������������.������ ����� �
	"!#����$ �.��%�&	"���.���(')�*
	+���&,.-/��	"���.� �0� � � '1�324�/5�56 �87 � ���9;:(�5<=�*� �


´ � 
apDG`ADGXp�SL8oCf7TQTCfiRCfQ @ :¦WL:X7�8;G�Ab>SLWU7TC;WLG¦]mGXpDG¦EFS¤©j:=p_GXp�8NG�A_pDGX7J<_]mGXpjSL7TWUCNG£yZ8;GOWU:=EF]mGXWUA_CfA @ QQTSU<_WLpjCfADGFSU7rSU8 GX]mGXpwAxGXQT:'�b� ´ � ´ �
� �O6�7oADp_SU7mGXp�SU8�Cf7TQTCBibCfQ @ :FEPSUQTCNG`7^A_S�8;GFAb>SLWL7JC;WYGFQTS9t=p_GXQTCfSL7oADSsQTSL<jWLpjCfAxGPSL7%SU82GX]TGXpjADGXQT:
�b� ´ � � �


��� ����� � 
$� ����� � ����� ��������� �+�������� �


��:=<�:=]¢SUpDGXQJ:=p_SU<sQJSni`GXpjCNGXWUCg>:=7�<jSnQTSU�m7JSL7{QJSPCft @ GX8a[ :=p_EPGz� @ SPSU7�SU8§GX]mGXpwAxGXQJ:��R� ³ � �b�n� GQTCf[ SUp_SU7TWLC;G <_S5SL7TW @ SL7oA_pDG SL7 8;:=<z:X]¢SUpDGXQT:Xp_SL<�� @ S�A_pDGX�mGg©_GX7 WL:=7 8;:X<z]mGXpT>GXEPS�ADpj:=<zQTS�8f:=<WL:=7²© @ 7oAD:=<�QTCB[ @ <_:=<UK�] @ SU<jAD:u� @ SnGXkT:XpDGzSL<wAI>GX7�QTS��m7TC;QJ:=<Z<_:=�Jp_SnWL:=7²© @ 7oAD:=<ZtoG @ <_<jCNGX7T:X<LK�]v:=p8;:�� @ S�8NGZ[ :=p_EPG�QJS\C;7JC;WLC;GX8;CfVYGXpj8;:=<ayF< @ <£pjSL<wADp_CfWLWUC;:=7TSU<�<jSZGXQmGX]bAxGX7qGl8;:=<¥]mGXpT>GXEFSUADpj:=<¥QTS\8f:=<WL:=7²© @ 7oAD:=<�QTCf[ @ <_:=<¦toG @ <_<jCNGX7T:X<L�
��� ����� � �  ���*������ �� ��� ��� 
  ��� ��� � ���������� � ��  


¬2GXp_G�pjSYGX8fC;VLGXp98NG�<jSL8;SUWLWUCg>:=7 y	p_SUSLEF]T8NG`VL:5t=SL7JSLpDG`WLC;:X7mGX8 K§SU7 WYG`QmG�CBADSUpDGXWUCg>:=7	SU8OGX8;t=:Xp_CfA_EP:7TS @ p_:`d SUi=:X8 @ A_Cfi=:FE @ 8BADCf:=�R©jSUA_CfiX:9p_SLGX8;CfVYG98;:X<¦<_C;t @ C;SU7^A_SZ]mGX<j:=<�G
� ��±bSU8;SLWUWLCf:=7mGXp¦QT:X<�Cf7TQTCBibCfQ @ :=<OG`8;SYGMAD:=pjC;:=<cQTS�8NG?]¢:X�T8NGXWUCg>:=7qWL:=EF:n]mGXQTpjSL<L�
³ �O�OSL]vSUADCfp @ 7u7�>@ EPSUp_:?QTSZiXSLWLSU<\Cft @ GX8�G�� 7�� � 0 � � * �


� �OSYGX8fC;VYG`psSU8�WUp @ WUSqy{E @ AxGXWUCg>:=7�QTSq8f:=<lQJ:=<9C;7JQTCfiRC;Q @ :=<�]mGXQTpjSL<?]mG`pDGr]Jp_:RQ @ WLCfpQT:=<OCf7TQTCfiRCfQ @ :=<£kJC®©j:=<U�
� 6¢©jSLW @ AxGXpP8NG5Ab>SLWU7TC;WLG�]mG`pDG�EFS¤©j:XpDGXpF8NG�ADp_GX7T<_]TGXp_SU7TWLC;G�y�WL:=EF]mGXW�ADCfA @ Q�SL7 8f:=<kTC«©j:=<L�
� �OSYGX8fC;VYG`p£SL8�SU7^A_p_SU7mGXEFC;SL7oA_:FQJSs8f:=<¦kTC«©j:=<¦EPSUQTCNG`7^A_SZ8NGlAb>SLWL7JC;WYGnQTSU8�t=pDGXQJC;SL7oA_SX�


´ �O�OSLSLEF]T8;GXVYGXpnSU8�]Jp_C;EFSLpn]mG`QTp_Su]¢:XpPSU8�EFS¤©j:XpFQJSr8f:=<n]Tp_CfEPSUp_:=<nkTC«©j:=<?y SU8O<_SLt @ 7TQT:]mGXQJp_S�]¢:Xp¦SL8�EFS¤©j:=p¦QTS�8f:=<¦<_SUt @ 7TQT:X<3kTC«©j:=<¦<m>:X8;:?<_CbG
� SL8�kJC®©j:?SL<�EFS¤©j:=p£� @ SsSL8�]TGXQTp_S`KTy
� SL8§7\>@ EFSLpj:rQJSqp_SUt=8NG`<sQJSL8¥kTC®©j:uSL<�C;t @ G`8§GX8�7�>@ EFSLp_:uQTSPp_SLtX8NGX<�QTSU8c]mG`QTp_S`K2:|8;GW @ SL7oAxG�QTS97JC;WxkT:�QTSU82]mG`QTp_S9SU<ZEqGYyX:=p�� @ S 
�� � � H y%8;GPW @ SL7oAxG�QTS97JC;WxkT:�QTSU8kTC«©j:?SL<�EPSU7T:=p¦� @ S�
 � O � H �







��� �&� �� ����� �
	"!#�����*� �/���
$��.��%�&	+���.�B')�*
	+���&,.-/��	"���.� � � � � '1�324�/5�56 �87 � ���9 :(�5<=�*� � ³ �X�
��� ����� � � ���  �� ��� � 
 � � � � �*�������� �� 
� � �*��� � ��� �������������� �


6�8¥EF:RQTSL8f:uQJSP:=]bADC;EFC;VLGXWLCY>:=7|y5SU8¥]Jp_:RWLSL<j:|QTSFQTSUWLC;<jCg>:=7�Gh]¢:=<wADSUp_C;:Xp_C�SL<sSL8§EFC;<jEP:�� @ SP<_S]Tp_:X]¢:=7JS¦SL7nSL8JGX]mGXpwAxGXQT:@�R� ³ � �JK=]vSLpj:ZWL:=7n8;G\QTCf[ SUp_SU7TWLC;G�QTS£� @ SOSL8Ji`GX8f:=paQTS¦<_CfEPCf8NGXpjC;QmGXQ H <_SWYGX8fW @ 8;G3<jSLt�>@ 798;G3SUW @ GXWUCg>:=7 M �b� �=� ] �26�7?SL<wADS£WLGX<_: H A_:=EPGXpm>G¦i`GX8;:=pjSL<�8;C;tXSLpDG`EPSU7^A_S§< @ ]vSLpjC;:=pjSL<]mGXp_G�EF:bQTSU8;:=<�WU:=7z<jC;EFC;8NG`p�ADp_GX7T<j]mGXp_SU7TWLC;GJ��6�8IiXG`8;:=p�QTS3EPS�AxG����¨� @ S3<_S3]Tp_:=]v:=7TS�QTSU�¢S3<_SLpUK]¢:XpOADGX7oAD:TKvGX8ft=:nE >G`<3G`8fAD:n� @ SsSL8 ]Tpj:=] @ SU<jAD:PSL7rSL8aGX]mGXpwAxGXQJ:��b� ³ � �J�£6�7rSL<jA_S�WLGX<_:PSL8�i`GX8;:Xp
��� I � U ´ ��QmG{pjSL< @ 8fADGXQT:=<zQJS|ADp_GX7T<_]TGXp_SU7TWLC;G <_C;EFC;8;GXp_SU<FG 8;:=<P:=�JADSU7TC;QJ:=<qWU:=7 SL83EP:RQTSL8f:GX7oADSUp_C;:XpL�
��� ������� � �
$� � � � ����� � ��� ����� !� ����� � �


6�7�SU<jADGu<jSLWLWUCg>:=75<jSnGX]T8;CfWYGqSU8§GX8;tX:=p_CBADEF:P7TS @ p_:Md�SUiX:=8 @ ADCfiX:�E @ 8BADC;:X�R©jSUA_Cfi=:q]mGXpDGzCfQTSL7oA_Cf�mWLGXpEP:RQTSU8;:=<3QTCf[ @ <j:=<�SU7�8;:=<3EPCf<_EF:=<3WU:=7M© @ 7oA_:=<ZQTS?QmG`A_:=<\]J8NGX7oADSLGXQT:=<\SL75SL82GX]mGXpwAxGXQT:��b� ³ � �g� ���:=<li`GX8;:Xp_SL<�QTS�8;:X<l]mGXpT>GXEFSUADpj:=< @ ADC;8fC;VLGXQT:=<s]mGXp_G|8NG|S�©jSLW @ WLCY>:=7	QTSL8�GX8;tX:=p_CBADEF:u<j:=7	8;:X<l<_C dt @ CfSL7JA_SL<�G
� 
�GXEqGIH7J:?QTS�8NG9]v:=�T8NG`WLCg>:X7RG�� I �g�=� K
� ?�>@ EFSLpj:?Er>� 7TC;EF:9QTS�Cf7TQTCfiRCfQ @ :=<£]TGXpDG?WYG`QmGF7\>@ EPSUp_:?QTS�p_SUt=8NG`<�G�
�� �L� H�I �bK
� ?�>@ EFSLpj:?E >G²~JCfEP:?QJSsCf7TQTCBibCfQ @ :=<�]mGXpDG?WLGXQmGn7�>@ EPSUp_:?QTS�pjSLt=8;GX<�G�
 � O � H�I ´ � K
� ?�>@ EFSLpj:?QTS�QTSL<jWLSU7TQTC;SU7oADSL<\]mGXpDG?SU8�SL<_� @ SUEqGnQTS�]TpjSL<_SU8;SUWLWLCY>:=7RG � 7 � � 0 � � * � I �Y� K
� ¬�p_:=�TGX�TC;8fC;QmG`QzQTS�WLp @ WLSYG . 7 � ,�%C% I � U �bKJy
� ¬�p_:=�TGX�TC;8fC;QmG`QzQTS�E @ ADGXWLCY>:=7RG . � & + � +-* I � U �b�



�:RQT:=<O8f:=<¦:=]vSLpDG`QT:=p_SU<OQTS�WLp @ WLS�y�E @ ADGXWLCY>:=7�<_SsGX]T8fC;WLGX7�WL:=7u8NG?EFC;<jEqGl]Jp_:=�mG`�TC;8fC;QmGXQ���r:=<jA_pDGXEF:=<n8;:X<?p_SL< @ 8fADGXQT:=<n:=�bADSL7JC;QT:=<?WU:=7�SL8OGX8ft=:=p_CBADEF: @ A_C;8fC;VYG`7TQT:%SU8¦EP:RQTSL8f:�QTS:=]JA_C;EFC;VYG`WLCg>:X7zQTSL<jWLpjCfAD:nSU7r8;GnSUW @ G`WLCg>:X7 M �b� E ] WL:=7u8;:X<¦<_C;t @ C;SU7^A_SL<¦i`GX8;:Xp_SL<+G
� °¥GX8f:=p @ E9�JpDGX8�QJS�<jC;EFC;8NG`p_C;QTGXQRG ��� I � U ´ �bKJy
� ?�>@ EFSLpj:?E >G²~JCfEP:?QJSspjSLt=8;GX<�G 
 � O I �b�







³ � � ��������
	�����������������.������ ����� �
	"!#����$ �.��%�&	"���.���(')�*
	+���&,.-/��	"���.� �0� � � '1�324�/5�56 �87 � ���9;:(�5<=�*� �


� 	 
 � $ � ���


±bS�A_pDG`ADG\QTS£pjSL<_:X8fi=SUp¨SL8bEPCf<_EF:3]Jp_:=�T8fSLEPG3]Tpj:=] @ SU<jA_:sWU:=EF:\]TpjC;EFSLpaS¤©jSLEF]T8f:�SL7?SU8JGX]TGXpjADGXQT:
�b� ³ � �Y� KmSL<�QTSLWUC;pUKIGX]Tp_:Y~bC;EPGXp¦SU8aWU:=EF]¢:=7JSL7oADS�7T:F8;Cf7TSYGX8�QTS�8;G?]T8NGX7oADGnSU<jA @ QTCNG`QmGF]v:=p¦ª{GX7Tty �¥SL7uSL7 �«ª{GX7m�X�bK��¥SL7T�=� � y�QTSU<_WUp_CfADG?SL7u8NG?SLW @ GXWLCY>:=7 M �b� � ] �� GhAxGX�T8;G��R� �g� E @ SU<jADp_G|8NG`<s<j:=8 @ WLC;:X7TSL<�7T:|QT:XEPCf7mGXQmGX<�QTSP8NG >@ 8fA_C;EPGh]v:=�T8;GXWLCY>:=75QTSGXW @ SLp_QJ:qGX8�EP:RQTSL8f:9QTS�:=]JA_C;EFC;VLGXWLCY>:=7qQTSU<_WUp_CfA_:nSL7h8NG9SUW @ GXWUCg>:=7 M �b� � ] :=�JADSU7TC;QTGX< @ ADCf8;CfVYGX7TQJ:SL8 GX8ft=:=pjCfADEF:l7JS @ pj:`d�S�i=:=8 @ ADCBi=:FE @ 8fA_C;:=�^©jSUADCBi=:T�


>�SFGXW @ SLpjQT:uWL:=7�SL8§]Tp_:RWLSU<_:uQTSFQTSLWUC;<_CY>:=7�QTSL<jWLp_CBAD:TK �m7mG`8;EFSL7oADSn<_SFSL8fC;t=S?8;G�<_:=8 @ WLCY>:=7WL:=7��upjSLt=8;GX<L�q6§<wAxGu<_:=8 @ WLCY>:=75<_SqE @ SL<wADpDGuSL7�8NGz�mt @ p_G.�b� EhEPSUQTCNGX7oA_SFQJCf[ SLpjSL7oADSU<�tXpm>G`�mWU:=<QTSL8¢EP:RQTSU8;:l:X�JADSU7TC;QT:J��� G��mt @ p_G��b� E M G ] E @ SU<jA_pDG98;:X<�EF:bQTSU8;:=<¥8;:RWYG`8;SL<cGX]Tpj:Y~JCfEqG`QT:=<¥C;7TQTSed]¢SU7TQTCfSL7oADSUEPSU7^A_S�]v:=p¦WLGXQmG @ 7mG?QTS�8NGX<¦pjSLt=8;GX<¦� @ SXKmWU:=EF:F] @ SLQTSs:=�T<jSLpwiXG`p_<_S`KIW @ �TpjSL7hAD:RQT:SL8�SU<_]mG`WLC;:n:RW @ ]TGXQT:?]v:=p£8NG`<£<_:=8 @ WLCf:=7TSU<L��� G?< @ ]vSLpw�mWLCfSZt=SL7JSLpDG`QmG9]¢:Xp£SL8�EF:RQTSL8f:9t=8;:X�mGX8v<_SE @ SU<jADp_GqSL7|8NGF�Tt @ pDG �b� E M � ] � ��C;7mGX8fEPSU7oADSXKm8f:=<�WL:=7M© @ 7^A_:=<�QTCB[ @ <_:X<3]mG`pDGqWLGXQmGFi`GXpjCNGX�J8;S�QTSSL7oADp_GXQmGl<jS3E @ SL<wADpDG`7qSL7q8NG��mt @ p_G/�b� E M W ] ��±bS�A_C;SU7TSL7 ´ WL:X7M© @ 7oAD:=<¥QTCB[ @ <_:=<¥]mGXp_G�8;G�]Jp_C;EFSLp_Gi`GXp_C;GX�T8;S�QTS�SL7oADp_GXQmGzGF8;:=<O� @ S9]v:RQTpY>� GX7uGX<_Cft=7mGXpj<_Sl8;GX<OSUA_C;� @ SUADGX<\8fC;7TtBA@ >� <jA_C;WLGX< � ��� 	MK �' � 	�y
� ��� �' � 	3y ³ WL:=7²© @ 7oAD:=<OQTCB[ @ <_:=<O]mG`pDG?8NG?<_SUt @ 7TQTGni`GXpjCNGX�T8fS�QTS�SL7oA_pDGXQmGFGn8;:=<¦� @ S�] @ SUQTSL7GX<_Cft=7mGXpj<_S�8NG`<¦SUADCf� @ SUADGX< � ��� 	\y �' � 	M�§6�8�EP:RQTSU8;:?SL<UKm]¢:Xp£AxGX7oAD:JKmC;7oADSUp_]TpjSUAxG`�T8;S`�


±RC=WL:=EF]mGXp_GXEF:=<�8f:=<�p_SU< @ 8BAxGXQT:X<�:=�JADSU7TC;QJ:=<�]¢:Xp�8;:=<�QJ:=< GX8;tX:=p_CBADEF:=<¢]Jp_:=] @ SL<jA_:=< SL7sSL<wADSADp_GX�mG²©j:TKm]v:RQTSLEF:=<¦:=�T<jSLpwiXG`p�� @ S�GXE9�v:=<OGX8ft=:=pjCfADEF:=<c:=�JADCfSL7TSU7rEF:RQTSL8f:=<�ADp_GX7T<j]mGXp_SU7oADSL<UK¢<jC�TC;SU7rSU8 GX8;tX:=p_CBADEF:l7TS @ p_:`d SUiX:=8 @ A_CfiX:FWU:=7T<jC;t @ S @ 7uEFS¤©j:=p�i`GX8f:=p£QTSs]TpjSLWLCf<_CY>:=7��
� ? � H � H
� ³ � U ³ � ´�� �Y� " # � U �³ ´ � U �X� � � �Y� " � � U ´ � �´ � � U ³=³ � � �Y� " � � U ´ � �
� � � U �=�=� � �Y� " � � U ´ � E
� � � U �FE � � �Y� " � � U ´ � �



2G`�T8NG'�b� �g� G�±b:=8 @ WLC;:X7TSL<O7T:PQT:=EFC;7mGXQTGX<¦QTS�GXW @ SUp_QT:zGX8�EP:RQTSU8;:nQTSs:=]JADCfEPCfVYGXWUCg>:=7�QJSL<_WUp_CBAD:SL7�8NG%SUW @ GXWUCg>:=7 M �b� � ] :=�JADSU7TC;QTGX<?WL:=7 SU8OGX8;t=:Xp_CfA_EP:u7TS @ p_:`d SUiX:=8 @ A_CfiX:�E @ 8fA_C;:=�R©jS�ADCBi=:%]mG`pDG8NGz]T8;GX7oAxGq7J:u8fC;7TSLGX8aQTS?<_SUt @ 7TQT:h:=pjQTSL75SU<jA @ QTCNGXQTGz]¢:=p3ª GX7Jthy �¥SL75SU7 � ª{GX7m�=�JK �¥SL7m�=� �QTSL<jWLpjCfAxGnSL7u8NG9SUW @ G`WLCg>:X7 M �b� � ] �







��� �&� �� ����� �
	"!#�����*� �/���
$��.��%�&	+���.�B')�*
	+���&,.-/��	"���.� � � � � '1�324�/5�56 �87 � ���9 :(�5<=�*� � ³ � �


−2
−1


0
1


2


−2


0


2


−1


−0.5


0


0.5


1


y(k−1)y(k−2)


g(
k)


� ��� �r:bQJSL8;:X<¦8;:RWYGX8fSL<L� −2
−1


0
1


2


−2


0


2


−1


−0.5


0


0.5


1


y(k−1)y(k−2)


g(
k)


��� � �r:bQJSL8;:?tX8;:=�mG`8 �
−2 −1.5 −1 −0.5 0 0.5 1 1.5 2


0


0.5


1


u
1


µ


−2 −1.5 −1 −0.5 0 0.5 1 1.5 2
0


0.5


1


u
1


µ


� ������:=7M© @ 7^A_:=<OQTCf[ @ <_:=<O]mGXp_GnGXE9�mGX<OSU7^A_pDGXQTGX<
�2C;t @ pDG �b� E G �u:bQTSU8;:�QTCf[ @ <j:�]Jp_SLWUC;<j:TK�ADp_GX7T<j]mGXp_SU7oADSry�WU:=EP]TGXWUA_:�:=�bADSL7JC;QT:�EPSUQTCNGX7oA_SuSU8GX8;tX:=p_CBADEF:%7TS @ p_:`d SUi=:X8 @ A_Cfi=:5E @ 8fADCf:=�R©jS�ADCfiX:�]mGXp_G�8;G%]T8NGX7oADG�7T:58fC;7TSLGX8£QTSh<_SUt @ 7TQJ:{:=pjQTSL7SL<wA @ QTC;GXQmGn]¢:Xp£ª GX7Jtny �¥SL7uSL7{�«ª{GX7m�=�bK��¥SL7m�=� � QTSL<jWLpjCfAxGnSL7u8NG9SUW @ G`WLCg>:X7 M �b� � ] �







³ � ³ ��������
	�����������������.������ ����� �
	"!#����$ �.��%�&	"���.���(')�*
	+���&,.-/��	"���.� �0� � � '1�324�/5�56 �87 � ���9;:(�5<=�*� �


� 	 
 � $ � ���
6�<jADSPSL<sSL8�EFC;<jEP:�]Tpj:=�T8fSLEPGh]Jp_:=] @ SL<jA_:|WU:=EP:h<jSLt @ 7JQT:%S¤©jSUEP]J8;:hSL7�SL8¥GX]mG`pjAxG`QT: �b� ³ � �g� �±bS�ADp_G`AxG9QJSZp_SYG`8;C;VLGXp @ 7uEF:RQTSL8f:9QTCf[ @ <_:?]mGXp_G98NG9QTCf7O>GXEFC;WLG�QTSZ]TpjSL<jCg>:=7hQTS @ 7�[ SUp_EFSL7oAxGXQJ:=pQTS�8NGX�v:=p_G`AD:=pjC;:9QJSL<_WUp_CBAD:nSL7u8NG?SLW @ GXWUCg>:=7 M �R� � ] �� GX< <j:=8 @ WUC;:=7JSL< 7T:\QJ:=EPCf7mGXQmG`<�QTS�G`W @ SUp_QT:\GX8oEP:RQTSU8;:OQTS¥:=]JADCfEPCfVYGXWUCg>:=7\QTSL<jWLp_CBAD:3SL7l8;GSLW @ GXWLCY>:=7 M �b� � ] :=�bADSL7JC;QmGX<�WL:X7|SL8�GX8ft=:=p_CBADEF:?7TS @ p_:`d SUi=:X8 @ A_Cfi=:PE @ 8BADC;:X�R©jSUA_Cfi=:n<jSlE @ SU<jA_pDGX7SL7u8NG9AxG`�T8NG��b� �=� �� Gn<_:=8 @ WLCY>:=7hSL8fSLt=CfQmGF]TGXpDGnSL8aGX8ft=:=p_CBADEF:97TS @ p_:`d SUiX:=8 @ A_CfiX:PE @ 8fADCf:=�R©jS�ADCfiX:nQTSlG`W @ SUp_QT:WL:=7P8NG�SL<wADpDGMADSLtXCNG�QTS3QJSLWLCf<_CY>:=7qGs]¢:X<jADSUp_Cf:=p_CTA_C;SL7JS ´ p_SUt=8NGX<UKN��WU:=7M© @ 7oAD:X<�QTCB[ @ <_:=<¥QTCB[ SLp_SU7oADSL<UKSLpjp_:=p�W @ GXQTpT>G`ADCfWL:zEFSLQJC;: � H � I ³ U � ´ � � �g� " � yr<_C;EFC;8;GXp_CfQmGXQ H�I � U ´ � � ��6�<jADGz<_:=8 @ WLCY>:=7<_S�E @ SL<wADp_GPSL7r8NG?�mt @ p_G��b� �?EPSUQTCNGX7oA_S�QTCB[ SLpjSL7oADSU<3t=pT>G`�mWU:=<3]TGXpDGFSL8 EP:RQTSU8;:n:=�JA_SL7TCfQT:T�¦� G�mt @ p_G��b� � M G ] E @ SL<wADpDGF8;:=<�EF:bQTSU8;:=<O8f:bWLGX8;SU<OGX]Tp_:Y~bC;EPGXQT:X<3Cf7TQTSL]vSL7JQTC;SU7^A_SLEFSL7oADS�]¢:Xp3WLGXQmG@ 7mG\QJS£8NGX< ´ pjSLt=8;GX<L��� G\< @ ]¢SUpj�mWUC;S�tXSL7TSUpDGXQmG�]v:=paSL8REP:RQTSU8;:�t=8;:=�TGX8o<_S£E @ SL<wADpDG3SL798;G��mt @ pDG
�b� � M � ] �Z¬�:Xp{>@ 8fA_C;EF:TKm8;:X<\WL:X7M© @ 7oAD:=<\QTCf[ @ <j:=<\]TGXpDGqWLGXQmGqi`GXpjCNGX�T8fS�QTS9SL7oA_pDGXQmGz<jS9E @ SU<jA_pDGX7SL7P8NG��mt @ p_G=�R� � M W ] �§±bS�:=�JADCfSL7TSU7 ³ WL:X7M© @ 7oAD:=<cQTCf[ @ <_:=<§]mGXp_Gs8;GZ]Tp_CfEPSUpDG�i`GXp_C;GX�T8;S`KoG�8;:=<§� @ S<_SO] @ SUQTS�GX<_Cft=7mGXp28NGX<¨S�ADCf� @ SUAxG`<�8;C;7Jt A@ >� <wADC;WLGX< � ��� 	�� � � �� 	§y �' � 	�y ´ WL:=7M© @ 7^A_:=<§QTCf[ @ <_:=<�]mG`pDG8NG\<jSLt @ 7TQmG�i`GXp_C;GX�T8;S`K`� @ S¦]v:RQTpY>� GX7�A_SL7TSUp�8NGX<�SUADCf� @ SUADGX< � ��� 	MK � � �� 	�y �' � 	M��6�8JEF:bQTSU8;:TKM]v:=pAxGX7oA_:TKJpjSL< @ 8fAxGsC;7oADSUp_]TpjSUADGX�T8;S`�¥��:=EF]mGXpm>G`7TQT:=8;GsWU:=7z8NGs<_:=8 @ WLCY>:=7F:=�JADSU7TC;QTGlWL:=7qSL8¢GX8;t=:Xp_CfA_EP:SUiX:=8 @ A_CfiX:TK�i=SUEP:X<Z� @ S?SL<jADG�<_:=8 @ WLCY>:=7|ADCfSL7TS�iXG`8;:=pjSL<�<jC;EFC;8NG`p_SL<OSU7�W @ GX7oAD:uGqA_pDGX7T<j]mGXpjSL7TWUCNGy�WL:XEP]mG`WUADCBA @ Q�KT<_CfSL7TQT:FE >GX<¦]Tp_SUWLCf<DGJ�


� ? � H � H
� ³ E U � � � � �Y� " � � U �³ � E U ´ � � � �Y� " � � U � �=�´ � ³ U � ´ � � �Y� " � � U ´ � �
� E ³ U ´ �=� � �Y� " � � U ´ � �
� � ³ U ³ EdE � �Y� " � � U ´ � �



2G`�T8NG'�b� �=� G�±b:=8 @ WLC;:X7TSL<O7T:PQT:=EFC;7mGXQTGX<¦QTS�GXW @ SUp_QT:zGX8�EP:RQTSU8;:nQTSs:=]JADCfEPCfVYGXWUCg>:=7�QJSL<_WUp_CBAD:SL7h8NG�SLW @ GXWLCY>:=7 M �b� � ] :=�bADSL7JC;QmGX<�WL:=7hSL8�GX8;t=:Xp_CfA_EP:�7TS @ p_:Md�SUiX:=8 @ ADCfiX:?E @ 8BADC;:X�R©jSUA_Cfi=:l]mGXpDG98;GQTC;7¦>GXEPCfWYG9QTS�]TpjSL<jCg>:=7hQTS @ 7h[ SLpjEPSU7^ADGXQT:=pOQTS�8;GX�¢:XpDG`A_:=p_Cf:lQTSU<_WLpjCfA_:PSU7r8;G9SLW @ GXWLCY>:=7 M �b� � ] �







��� �&� �� ����� �
	"!#�����*� �/���
$��.��%�&	+���.�B')�*
	+���&,.-/��	"���.� � � � � '1�324�/5�56 �87 � ���9 :(�5<=�*� � ³ � ´


1
1.5


2


0


50


100
1


1.5


2


pressure(k)valve(k)


pr
es


su
re


(k
+


1)


� ��� �r:bQJSL8;:X<¦8;:RWYGX8fSL<L� 1
1.5


2


0


50


100
1


1.5


2


pressure(k)valve(k)
pr


es
su


re
(k


+
1)


��� � �r:bQJSL8;:?tX8;:=�mG`8 �
1.2 1.4 1.6 1.8 2


0


0.5


1


y
1
(k)


µ


20 40 60 80
0


0.5


1


u
1
(k)


µ


� ���\��:=7M© @ 7oA_:=<3QJCf[ @ <j:=<¦]mGXp_GPGXEl�mGX<¦SL7oA_pDGXQmG`<L�
�2C;t @ pDG �R� �NG��r:bQJSL8;:?QJCf[ @ <j:?]Tp_SUWLC;<j:TKJA_pDGX7T<j]mGXpjSL7oADS�yqWL:=EF]mGXW�AD:?:=�JA_SL7TCfQT:?EFSLQTC;GX7oADS\SU8�GX8 dt=:=pjCfADEF:�7TS @ p_:Md�SUiX:=8 @ ADCfiX:�E @ 8fA_C;:=�^©jSUADCBi=:Z]mG`pDGZ8NG�QTCf7O>GXEFC;WLG�QTS¦]Tp_SU<_CY>:=7PQJS @ 7F[ SUp_EFSL7oAxGXQJ:=pQTS�8NGX�v:=p_G`AD:=pjC;:9QJSL<_WUp_CBAD:nSL7u8NG?SLW @ GXWUCg>:=7 M �R� � ] �







³ � � ��������
	�����������������.������ ����� �
	"!#����$ �.��%�&	"���.���(')�*
	+���&,.-/��	"���.� �0� � � '1�324�/5�56 �87 � ���9;:(�5<=�*� �


��� ������� � ��� 
 � �����*�� � ���  �  ��� � � � � � 
�����  � �)( ��������*�� � ��� � � �����
 +� � � 
� � � � � � � � � � �


6�8¦GX8;tX:=p_CBADEF:u7JS @ pj:`d�S�i=:=8 @ ADCBi=:%] @ SLQTS @ A_C;8;CfVYGXpj<_SnADSU7TC;SU7TQT:�SL7	W @ SL7oADG5<j:=8NG`EPSU7^A_Sq8;G|]Tp_SedWLCf<_Cg>:X7��¨6�7nSL<wADSOWYGX<j:�7T:�<_S£ADCfSL7TSU7nSL7FW @ SU7^ADG�GX<_]vSLW�AD:=<§QTS¦Cf7^A_SLpj]Tp_S�AxGX�TCf8;CfQmGXQlyl<_SO:=�JA_C;SL7JSL7EP:RQTSU8;:=<�G`]Tp_:Y~bC;EPG`ADCBi=:=<UK3WU:=7 EqGYyX:=p�]Tp_SUWLCf<_Cg>:X7�K\]vSLpj:�� @ S57T: pjSL< @ 8fAxG`7 Cf7^A_SLpj]Tp_S�AxGX�T8fSL<U�¬2GXp_GFSU8;8f:TKJ<jSsS�©jSLW @ AxGFSL8 GX8ft=:=p_CBADEF:lWU:=7h8NGX<¦<jC;t @ CfSL7oADSU<OWYGXp_GXWUA_SLpL>� <jA_C;WYG`<�G
� ±bS�SU<jAxG`�T8;SUWLS%SU8\i`GX8;:=p ��� I � U � KO� @ S�SL<z8f: EFC;<_EF:{� @ S|SL8;CfEPCf7mGXpnSL83:=�R©jS�ADCfiX:	QTS<_CfEPCf8NGXpjC;QmG`Q��
� ±bS�SL8;CfEPCf7mG?SL8 ]Tpj:bWUSLQTCfEPCfSL7oAD:F]mGXp_GqEPS�©j:=pDG`p�8;GnA_pDGX7J<_]mGXpjSL7TWUCNGqQJSl8;:X<�WU:=7M© @ 7oA_:=<�QTC d[ @ <j:=<L�
� ±bSnGIH7mG`QTS9SL7oA_p_SL7TGXEPCfSL7oAD:h]v:=p�t=p_GXQTCfSL7oADSlADGXE9�TC�>SL7�QTS?8f:=<�WU:=7M© @ 7oAD:X<sQJCf[ @ <j:=<�QTS?8f:=<GX7oADSUWLSUQTSL7oADSU<L�u� GupjSLt=8;Gu]TGXpDGhp_SLGX8;CfVYGXpZ8;GuG`WUA @ GX8;CfVYGXWUCg>:=7�QTSF8;:X<s]TGXpm>GXEFSUA_p_:=<ZQJSP8f:=<WL:X7M© @ 7oAD:=<3GX7oADSUWLSUQTSL7oADSU<\SU<38;G9<_C;t @ C;SU7^A_SFG


< 3
 
- < 3


 I � � < 3  T � @3  - � @3  I ��� � @3  T � �3  - � �3  I ��� � �3  
QT:=7JQTS � I � T)U)U�U�T � K ( I � T�U)U)U�T �5y � SU<3SU8 pDG`A_C;:nQTS�GX]Tp_SU7TQTCfVYG²©jS`�¦��:=<Ot=pDGXQJC;SL7oA_SL<7TSUtoG`ADCBi=:=<ZQJSL8 � H�� pjSL<_]vSLW�AD:rGzWYGXQTG @ 7T:�QTS?8;:X<�]mGXpT>GXEPS�ADpj:�QTS?8;:=<�GX7oADSLWUSLQTSU7oADSL<<_SsWYG`8;W @ 8NGX7�QTS�8;G9<_C;t @ C;SU7^A_SZ[ :=p_EPG G


� < 3
 
I
� 	 � H��
	 < 3
 I


����	 ���

M + ��� [ � ] ? 3 M � ] � [ � � 3 M � ] O


 �
< 3
 


� � @3  � # T % � O  � < 3  
M + ��� [ � ] ? 3 M � ] � [ � � 3 M � ] O


 �
< 3
 


��� �3  � # T * � ,C+ � ,=< � %',
� � @3  I � 	 � H �


	 � @3  I
��	 �
 M + ��� [ � ] ? 3SM � ] � [ � � 3 M � ] MPO


 �
< 3
 
] #


� � @3  � � T % � O  � < 3  
� T * � ,C+ � , < � %',


� � �3  I � 	 � H �
	 � �3  I


��	 �
 � T % � O  � < 3  
M + ��� [ � ] ? 3SM � ] � [ � � 3 M � ] MPO


 �
< 3
 
] #


� � �3  � � T * � ,C+ � , < � %',
QT:=7JQTS � I � T)U)U�U�T � K ( I � T)U)U)U+T �2K � 3SM � ] SL<nSL8¦i`GX8f:=p9QTShQTCf<_]mGXpj:5]mGXpDG�8;G5pjSLt=8;G��dX>SL<jC;EPGnQJSU�m7TCfQmG9AxGX8�WL:=EF:nC;7TQTCfWYG98;GnSUW @ G`WLCg>:X7 M �b� ³ ] KJy� I 6��3 � Q � 3 M � ] �







��� �&� $�� � � � �5!#�/90	
���������/���*
	 � 24���(� 2�� 7 ����9 � ��/� ³ � �
����� $
	 ,J12�>�)" 149� ��B��  12B*(�+ -/:.��B ��:�)36����9.-/��14B


��:=7{:X�R©jSUA_:|QTSPGXEF]T8;C;GXp�8NGhSUi`GX8 @ GXWUCg>:=75QTSF8;:=<sGX8ft=:=pjCfADEF:=<�]Jp_:=] @ SL<jA_:=<9Gh:XA_p_:=<sWYGX<j:=<LK�SL7SL<wAxGl<jSLWLWUCg>:=7q<_S\]J8NGX7oADSLGX7qQJ:=<�7 @ S�i=:=<¦]Tpj:=�T8fSLEPGX<§WL8g>G`<_C;WU:=<¥QTS\8;Gs8fCfADSUpDG`A @ pDG�y @ 7z]Jp_:=�T8fSLEPGQTS @ 7mGFGX]T8fC;WYG`WLCg>:X7zp_SLGX8 KJyz<_S�S¤©jSUW @ ADGX7|8f:=<OGX8;tX:=p_CBADEF:=<c]TGXpDG?p_SLGX8;CfVYGXp�EP:RQTSL8f:=<£QTCB[ @ <_:X<L�� :X<�i`GX8;:Xp_SL<sQTSP8;:=<�]mGXpT>GXEFSUADpj:=< @ ADCf8;C;VLGXQT:=<ZSU7 8NGuS¤©jSUW @ WUCg>:=7�QTSq8f:=<lG`8;t=:=pjCfA_EP:=<\<_:=78;:=<¦EFC;<jEP:X<£� @ S�<jS�E @ SL<wADp_GX7rSU7r8f:=<OGX]mG`pjAxG`QT:=<6�b� ³ � �g� y �b� ´ � �Y� �
� 	 
 � $ � ���
¬2GXp_G�SL<jA_S?S¤©jSUEP]T8f:zkTSUEP:=<\WL:=7T<jC;QTSUpDGXQJ:u8;GqEF:bQTSU8;CfVYGXWUCg>:=7uQTS?8NGP�mGX<_S?QJS?p_SLtX8NGX<�QTGXQmGz]v:=p± @ t=SU7T:FSL7{� ± @ to�=� � G


A1


B3


B2


B3


A3


A2


A4


4              13


4              13


3     9


3     9  11   18


11   18


4              13


then y =  1.0x1 + 0.5x2 + 1.0


then y = -0.1x1 + 4.0x2 + 1.2


then y =  0.9x1 + 0.7x2 + 9.0


R1: If x1 is


then y =  0.2x1 + 0.1x2 + 0.2


R2: If x1 is and x2 is


R3: If x1 is and x2 is


R4: If x1 is and x2 is


3     9
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6�<jADS�WLGX]�>� A @ 8f:{WL:XEPCfSL7TVLG�]Tpj:=]¢:X7TC;SU7TQT: @ 7 G`8;t=:=pjCfA_EP:5SUiX:=8 @ ADCfiX: ]mGXp_G{C;QJSL7oADCB�mWYGXWUCg>:=7 QTSi`GXp_C;GX�T8;SU<L�§±RS\WL:XEP]Tp @ SL�TG�SL8I[ @ 7TWUC;:=7TGXEPCfSL7oAD:sQTSU8¢EFC;<jEP:�p_SLGX8;CfVYGX7JQT:�QJCfi=SUp_<_GX<�S�©jSLW @ WLC;:X7TSL<WL:=7 @ 7hWL:X7M© @ 7oAD:nQTS�QmG`A_:=<¦QTS @ 7u]Tpj:=�T8;SUEqGsADSL<wA�SL<jAm>GX7TQmG`pOyqWL:=EF]mGXp_GX7TQT:?8f:=<¦p_SU< @ 8BAxGXQJ:=<WL:=7u8;:X<¦:=�JADSU7TC;QJ:=<OEPSUQTCNGX7oA_SZ:XADpj:=<OGX8;tX:=p_CBADEF:=<c]Jp_:=] @ SL<jA_:=<�SL7u8NG?8;CBADSLp_G`A @ pDGJ�
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