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� ��� ������ ��T���¢$�$����T�����`� ���Ï "�#��$%����� ��������� �> ������ �� ��`�
� �������!�����_� �#,>$.�����4�#	��! ��	
	��!�� ���� �����` &����	� �¼���

��� § Ð���� Ò Ð ª
� ¿Gk]qwzhu�cj¸~zh�Zk&�Z�W²tudvrq*g!pZiTct�Zkwp�p|vry�e�cj¸~«�vx�Zbhg!zdvrcWy~g!pZyZcfy�È k]}�stv�p|vx�ZbHvrs�i cWymzh�Zk&y�sZiTk�bHvxq*g�p
udvximstp±g!zdvrcWy cj¸À�W²t��k�bdu¶cfytvxq�vxyW«�vxuhqwvx� bdk*gjqwzdvryZe.°�c��Æu�gNbdk�vxyW«fk]udzdvxe�g!zhk]�´º����Zk¼udzhsZ�t²�¸¹ctq�s�uhk]u��"vxy
�~gjbHzdvrq]stp±gjb¬�ZcWy#zh��k�q�cWsZ�tp|vxyZeÀ��kwz���k]k]y�q��Zk]i¢vrq*g!p^gNyZ�`«�vx�Zbhg!zdvrcWy~g!pO�Z�Zk]yZcWi`k]y~g_ÂHoDÃ��ÏgjyZ�>oDÃ���Ã
q]cfs��tp�vxyZeWu¬Ähº�����kÀ�W²t�µk]bduhcWytvxq¢°~c��Fgjbdcfs�yZ��g#�tpxsZyWzm��ct�t²�vru�udvxims�p³g!zhk]���W²¼g-y�sZiTk�bHvxq*g�pDiTkwzh�Zct�
bdkwp�²�vxyZe�cWy�g#Ç´vrytv|zhkwÈ®Ã�cjprsZiTkA¸¹cfbdiAstp±g�zdvxcfy�gj�Z�tp|vxq!gj�tpxk�zhcVsZyZudzhbdsZqwzhsZbdk]��eWbHvx�Zu�º����Zk¢k]}�s�g�zdvxcfy�u�cN¸
«�vr��bhg�zdvxcfy�g�pObdkwp³g*·�g�zdvxcWy�gNbdk�bdk��"bHv�zdzhk]yVvryV�tv�¿Gk]bdk]yfz�«NgNbHv±gN��prk]u�vxy�cWbd�Zk]b�zhc¢vxi`��bdc*«fk�zh�Zk9bdcf�Zs�udzhyZk]uhu
gjyZ�#zh�ZkAgNq]q]sZbhgjq¬²#cj¸^zh�Zk9i`kwzh�Zct�V¸¹cWb��tvxef��Ê�gNq���y�sZim��k]bdu�º����tvxu�zhk]udz"q!gjuhk�g!p�pxc��"u�g¢}�s�g�p|v�z�g!zdv|«fk
q]cfiT�~gjbHvxuhcfy�cj¸Z�tv|¿´k]bdk]yWz�iTct�ZkwpxuOzhcÆ��kDi_gN�ZkNº��&�ZkDk¬¿Gk]qwz4cN¸Z���f²tudvxq*g�p�iTct�Zkwp�p|vxyZeÆcj¸tzh�ZkD«�vx�Zbhg�zdvxcWy~g�p
zhk]bdiTuÆcWy#zh�Zk9uh�Zctq! WÈLp³g]²Wk]b�udzhbdsZqwzhsZbdk9�µk]q]cfiTk]u�y�k�ejp|vreWk*gN�tpxk�g�z&«fk]bH²
��vreW�
Ê�gjq��Vy�s�im��k�bdu]º
" ¦$#GÑ&% Î'��( §Wª �W²t��k�bdu¶cfytvxq]u4ÈOq��Zk]iÀvxq*g�pZy�cfyZk]}�stv|p�vx�ZbHvxsZi Èµ«�vx�Zbhg�zdvxcWy~g�pZy�cfyZk]}�stv|p�vx�ZbHvxsZi ÈÔq]cWsZ�tp|vry�e
«�vr��bhg�zdvxcfy>gjyZ���tvxuhuhctqwv±g�zdvxcWy



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

2 �43%��� �����+� �m������������

5 687 Ð���Î ( ¨ÔÒ Ð�9±Î 7 5
: ÍÏÎ (%;¦�Ó±¦�© ��Ð!<m¤¦�© �tÐ�9>= ¨^¦;¦ Ð@?A< #O§ 9>= ¨Ô¦ (CB ¨ 7 ¤¦�Ò Î ¨^Ó±¦t©�¦ 7 Ð ¦ 7 (À¤¦�§ ¤¦ = ¨ 9 Ó 9 � � ¦ Ð$< ¦ � Ñ

© Î Ò <D9 © 9>= ¨^¦ :
��º�� Å´k�u&�Z���k]yZcWi�½k�y�k�u"g^�k]bdct�t²ty~gji¢vr}�sZk]uFEtpxk]u��k]}�s~g!zdvrcWyZu&�´ � stpxk]bHG�G�G�G�G�G�G�G�G�G�G�G �
��º � Å´k�u&�Z���k]yZcWi�½k�y�k�u&q��tvxi¢vr}�sZk]u'GIG
G�G�GIG
G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G 1
��ºJ1 Å´k�u&�Z���k]yZcWi�½k�y�k�u�«�vr�Zbhg!zhcjvrbdk]u�ºHG
G�G�GIG
G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G �
��º � Å´k�u#�k]}�s�g�zdvxcfy�u�q]cfy�udzdv�zhs�zdv�«Wk�uKGIG
G�G�GIG
G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G �

L ÍÏÎ (À¤¦�Ó 9 § ��ÐM9±Î 7 ( ¦�§ Ð ¦ � ©�¦�§_§ Î ¨ � Òf¦�§ N
1�º�� �/k]bdi`k]u&uhcfs�bdq�k]u&�Zk�p±gÀq��tvxiÀvxk G
G�G�GIG
G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G ¡
1�º � �/k]bdi`k]u&uhcfs�bdq�k]u&�Zk�p±gm«�vx�Zbhg!zdvrcWyOG�G�GIG
G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G l

1tº ��º�� Ê>ct�G½kwpxk��Zk�p®¾cWuhqwv�p|p±g�zhk]sZb���gNbdiTcWytvr}�sZk-½gÀy�cfiA�Zbdk�{~ytv^��k�ytv|«fk*gNs�·��´H�k�y�k�bdejvxk l
1tº ��º � � q��~gjyZeWk]u�Ã�vr��bhg�zdvxcfy�È��4bhgjyZudp±g!zdvrcWyPG�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G l
1tº ��ºJ1 � q��~gjyZeWk]u�Ã�vr��bhg�zdvxcfy�È®Ã�vr��bhg�zdvxcfyQG�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G R

S T ¦
Ò Î ¨ ? Ó ��U ¦�Ò <D9 © 9 ¦fÑWV 9 �����tÐ�9±Î 7YX Z
��º�� �Hyt°~s�k�y�q�k9�Zk�p±gm«�vx�Zbhg!zdvrcWy
u¶sZb�p±g¢�tvru¶uhctqwv³g!zdvrcWyIE�q]cfs��tp³gjeWkmoDÃ��[G�G�G�G�G�G�G�G�G�G R
��º � �Hyt°~s�k�y�q�k9�Zk�p±gÀq��tvxiÀvxkmu¶sZb�p±g¢«�vx�Zbhg!zdvrcWyIE�q]cWsZ�tp±gNeWk�oDÃ���Ã\G�G�G�G�G�G�G�G�G�G�G�G  

N ] Î ¨DV~¦�Ó±Ó±¦_^ Î'� ©�¨^Ó �tÐ�9±Î 7 ( ¦�§ ¤¦ = ¨ �tÐ�9±Î 7 § ( ¦`V 9 � ����ÐM9±Î 7 5a
¡�º�� �-�k]uhstp|z�g�zhu&�Zb��kwp�vxi¢vry�g�vxbdk]ubG�G�GIG
G�G�GIG
G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G ��c
¡�º � �"cWst«fkwp|prkAÇZcWbdimstp±g�zdvxcWy�G
G�G�GIG
G�G�GIG
G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G �W�

¡tº ��º�� ÅOk]u�y�cfst«Wkwp�pxk]u��k]}�s~g!zdvrcWyZu4G�G�GIG
G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G �*�
¡tº ��º � o�cWiT�~gjbhg�vxuhcWy#k]yfzhbdk9p7 gjyZqwvrk]yZyZk�kwz&p³g¢yZcWst«fkwp|prk�¸¹cfbdiAstp³g!zdvxcfydG�G�G�G�G�G�G�G ��1

e 687gf ¨^¦ 7 Òf¦ ( ¦�Ó � © Î (À¤¦�Ó 9 § �tÐ�9¹Î 7 ( ¨ (À¤¦�§ ¤¦ = ¨ 9 Ó 9 � � ¦hV 9 � ����Ð!Î�9 � ¦ 5e
l�º�� � q]cWstprk]iTk]yWzÀ½gTÊ�gNq����*¡[G�G�GIG
G�G�GIG
G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G �*l
l�º � � q]cWstprk]iTk]yWzÀ½gTÊ�gNq��
�W¡[G�G�GIG
G�G�GIG
G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G �j�

� imÎ 7 §]¦ � V �tÐ�9±Î 7 ( ¦�§ 7 Î ¨DV�¦�Ó±Ó±¦�§jV � �M9 � � Ó±¦�§ ;�¼Ð � � V�¦ � §_¨ 7 Ò <ÔÎ Ò L):
k i4< � 7 U ¦t©�¦ 7 Ð ( ¦`V � �$9 � � Ó±¦ L�S
i l ¤¦ �$9 V ¤¦�§ ? � �*Ð�9 ¦�Ó±Ó±¦�§ ( ¦ Ó � Ð ¦t© ?À¤¦ ����Ð ¨ � ¦ ? � � ���m?n?DÎ'�*Ð� ¨go ( ¦ 7 § 9xÐ^¤¦�§ (%B ¦�§ ?%;¦�Òf¦�ªpmq

p0r.s L N

l i � Ó±Ò�¨ÔÓ ( ¦
p�t.u/v s
p�q L0e

wDwyx�z|{ }~}~�



� � -!� �����������
	�������!� �����F��� � �!� ����������� �����������.� �!	"!��|	)� �&�>	 �#� �$�%�&� ��	��

' i � Ó±Ò�¨ÔÓ ( ¨)( � Ò Î'� 9 ¦ 7 ( ¦+* u L)Z
� º�� Å´k��hgNq]cW�tvrk]yV�Zk *-,/.u GIG
G�G�GIG
G�G�GIG
G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G 1.R
� º � Å´k��hgNq]cW�tvrk]yV�Zk *-,0,u GIG
G�G�GIG
G�G�GIG
G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G�G 1.R

1 £#Î ¨ ÐM9 7 ¦ �2��"g� � ?DÎ ¨ � Ó±¦�Ò � Ó±Ò�¨^Ó ( ¦�§�( � Ò Î'� 9 ¦ 7 § L"3

4�5 w64�7



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

� � 	-�D�������� ����*�#	

o�kwzdzhkJ�kwzhsZ�ZkVu�¯vxyZu]½k]bdk#��gNyZu9prkVq*gN�Zbdk-�Zk]umzhbhg]«Ngjs�·��Zk#iTct���kwp�vxu�g!zdvrcWy%y�sZi;�k]bHvx}�s�k
kwzÀ���f²tudvx}�sZk
k]y
g^�k]bdct�t²ty~gNi¢vx}�sZk��f²t��k]bduhcfy�vr}�sZkN��kw¿´k]qwzhs��k]um½g9p7Ì��ºÉ��º �9ºÌ�wº��mº���cf���tv³g!È���yWzdvx�µcjp�vxu����ZcWyfz�prk��Zs�z�k]udz�p³g
q]cfiT�Zb��k]�Zk]yZuÞvrcWy%kwz�p±g��Zb��k]�tvrqwzdvxcfy;}�s~gjyfzdv|z�g!zdv�«Wk��ZkTp±g�udzhbdsZqwzhsZbdk#q]cWi`��prk�·�k#�Zk]u��k]q]cWstprk]iTk]yWzhum�W²�È
��k�bdu¶cfytvx}�sZk]uÆgjstzhcWsZb��Zk]u&q�cWbd�Zu&�Zk�bdk]yWzhb��k�k�� l��7�	� R��7�
�¯ ��®�	� ��c��®�	� ���®�	� �]���®�	� �$R�®º

��gNyZu�p³g`�Z�~gjuhk�p±gT�tprs�u�q]bHv|zdvr}�sZk¢�Zk�p±g_bdk]yWzhb��k]kÀg!zhi`cWuh�Z���k�bHvx}�sZkm�G¾sZy>k]yZejvry>uh��g�zdv±g�p®��p±g¢«�v|zhk]uhuhk
k]udz��ZkTp®¾cWbd�ZbdkT�Zk_�tpxsZudvxk]sZbdu��tv��*g�vxyZkT�ZkT¸¹cjvru�p±g-«�v|zhk]uhuhkT�Zs¼uhcfyGº^Å� �k]q]cfstpxk]iTk�yWz�k]udzmg!prcWbdu�}�s~g!p�v|{��k
�´ �W²���k]bduhcWytvr}�sZkNº´ÅOk���cNvxyWzÆpxkm�tpxsZu�q]bHv�zdvx}�sZkm��cWsZb�p® g^�k]bdcjzh�Zk]bdi`ct��²�y�gNi¢vx}�s�km�´ sZyZk9zhbhg��dk]qwzhcNvxbdk�z7²�È
�tvx}�sZk#q]cfbdbdk]uh��cWyZ�¥½g�sZyZkVg�p|zdv�zhs��Zk#�ZkKRj¡  �i+kwz�½g
s�y�yZcWim��bdk#�Zk�Ê�gjq��¼�Zk_p®¾cWbd�Zbdk#�Zk#�W¡tºO�7p�uhk
¸¹cWbdi`k9sZy
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kw¿´kwzhu/�Zk�q]cfiT�Zbdk]uhuÞvr�tv|p|v�zt�kNºWÅ�H�k]q�cWstpxk]i`k]yWz��j}�stvZ��cfuhu]½k���k�½g"p®Ìvryt{�ytv~gNiTcWyWz�sZyZk_�k�y�k�bdejvxk�q¬vxy��kwzdvx}�s�k�zhbw½k]u
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q���k�bdq��Zk]u�� 1��®���¯���®��� �W���®��� ��1��®º/�"yZk_zhkwp�pxk_iTct���kwp�vxu�g!zdvrcWy%��cNv|zm�Zbdk]yZ�Zbdk-k�y;q]cfiT�tzhkTpxk]um�Z���k�y�cfiV½k]yZk]u
�´H�k]q��~gjyZeWk�k�yWzhbdk9prk]u���v�¿Æ�k]bdk�yWzhu�iTct�Zk]u��Zk�uÞzhctq! �gjefk��Zk�p7H�k]yZk]bdeNvxkN��yZcNz�gjiTiTk�yWz&prk]u��k�q��~gjyZefk]u�k]yWzhbdk
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bdkwp³g*·�g�zdvxcWy�q��tvxi¢vr}�sZkTkwz��ZkÀbdkwp±g!·�g!zdvrcWy>«�vr��bhg�zhcjvrbdk¢uhcWyWz�¸¹cWbHzhk]iTk�yWz�q]cWsZ�tp¬�k�u]º � y�kw¿´kwz�prk¢���k]ut�k]}�stv|È
p|vr�Zbdk¢«�vx�Zbhg�zhcjvxbdkTvryt°�sZk]yZq]kÀp±g#��vruhu¶ctq¬v±g!zdvrcWy�q��tvxi¢vr}�sZkN�´q*gNb�sZy�k`iTcjp¬�k]q]stpxkTkw·�qwv|z��k�k¢«�vx�Zbhg�zhcjvxbdk�iTk]yWz
uhk���vruhu¶ctq¬vxk��tpxsZu&¸®gNqwv|prk]iTk]yfz8E~qW k]udz�pxk�q]cWsZ�tp±gNeWk�«�vr�Zbhg!zdvxcfytÈ7�tvxuhuhctqwv³g!zdvxcfy�ÂHoDÃ���Ähº�ÅOk]u��Z���k�y�cfiV½k]yZk]u
q���vri¢vx}�s�k�u_½g¢pxk]sZb"zhcfs�b�cWyWz�s�yZk�vxyt°~sZk]yZq]k¢uhsZb&p³gÀ«Ng�pxk]sZb��Zk�p®H�k]yZk]bdejvrkA�Zk�«�vx�Zbhg!zdvrcWy�iTc*²fk]yZyZkA�Zk]u
iTcNpw�k]q]stprk]u8E´cWy��~gjbHprk#g!prcWbdu��Zk_q]cWsZ�tp±gNeWkm«�vx�Zbhg!zdvrcWytÈ ��vruhu¶ctq¬v±g!zdvrcWytÈ®«�vx�Zbhg!zdvrcWy�ÂHoDÃ���Ã¢Ähº � y%kw¿Gk¬z9prk
�Zbdctq]k]uhuhsZuO��k��tvru¶uhctqwv³g!zdvrcWy�q���vri¢vx}�s�k�k]yfzhbhg!vxyZk�sZyZk��tvxi¢vry�stzdvxcWyÀ�ZkDp®H�k�y�k�bdejvxk��ZkQ«�vx�Zbhg!zdvrcWy¢i`c�²fk]yZyZk
�Zk]u�iTcNpw�k]q]stprk]u�q*gjb�q]k¢uhcWyfz�pxk]u�i`cjp¬�k�q]stpxk]u"prk]u��tpxsZu�k�·�q¬v|zt�k]k]u�«�vx�Zbhg!zhcNvxbdk]iTk�yWzm}�stvDuhkA�tvru¶uhctqwvrk]yWz�prk
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pxk�u������k]yZcfiV½k]yZk]u�q���vri¢vx}�s�k�u�kwz�«�vx�Zbhg�zhcjvxbdk�u�u¶sZb"p³g-udvriAstp±g�zdvxcfy�y�sZi;�k]bHvx}�s�k`�GH�k]q]cfs�prk]iTk]yfzhu9�f²t��k]bHÈ
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Å^g#i;�kwzh�Zct�ZkTy�sZi��k]bHvr}�sZk_k]iT�tpxc*²Á�k�kTbdk]��cfuhk¢uhsZb�s�yZk¢¸¹cfbdiAstp³g!zdvxcfy�Ã�cjprs�i`k]u�Ç´vrytvxu��´stzdv|p�vxuhkT�Zk]u
°~s�·my�s�i��k]bHvx}�sZk]uÁ���k�q]k]yWzhb��k]u��jkwz���k�s�z �kwzhbdkÆgj�Z�tp|vr}�s��k]k�½g"�Zk]u/i-g!v|p�p±gNeWk]u4yZcWymuÞzhbdsZqwzhsZb��k]u�º���gjyZu^p±g"�ZbdkwÈ
i¢v®½k]bdk�uhk]qwzdvrcWy´�fcfy_�Zb��k]uhk]yWzhk�k]y#���kwz�g�v|p�p³g9i`ct���k¬p|vxu�g�zdvxcWy`i_g!zh���k]i_g�zdvx}�sZk�kwz����f²tudvx}�sZk��Zs#��bdcf�tpL½k]iTkW�
yZcjz�gNiTiTk]yWz4cfyAk�·Z��p�vxqwv�zhkDp±g�iTct���kwp|vru�g�zdvxcfy9�Zk]u^zhk]bdiTk�u/�ZkD�Zbdct�ZsZqwzdvxcfyA�ZkDp®H�k]yZk]bdejvrkD«�vx�Zbhg�zhcjvxbdk�k¬z/�Zs
q]cfs��tp³gjeWk�k]yfzhbdk&p±g�bdkwp³g*·�g�zdvxcfyTq��tvri¢vx}�sZkÆkwzD«�vr��bhg�zhcjvrbdkNº » yT���k]q�bHv|z�k]yZuhstv|zhk��ZbHvL½kw«fk]iTk]yfz�p±g�i;�kwzh�Zct�Zk
y�sZi��k]bHvr}�sZk#s�zdv�p|vrut�k�kNºÔ�"y%q���gNyZeWk]iTk�yWz��ZkT«NgjbHv±gN�tpxk_�~gjyZu�pxk]u��k]}�s�g�zdvxcfy�u��ZkTbdkwp³g*·�g�zdvxcfy�«�vr�Zbhg!zhcjvrbdk
k]udz_�ZbdcW�µcWut�k�k�y�uhstv|zhkW�Á�~gjyZuTpxk
�Zs�z��´ gNi;�kwp�vxcWbdk�b¢p±g�bdcW�ZsZudzhk]uhu¶k
kwz_p±g��Zb��k]qwvruÞvrcWyJ�Zs uhq����k]i_g�º » y
gjy~g�p|²tuhk¢k�y�{~y>prk]u�b��k]uhs�p�z�g!zhu�cf��zhk�y�sZu�g¬«fk]qT�tv�¿"�k]bdk]yfzhu9i`ct�G½k¬pxk]u��Zk¢�Z���k]yZcWi�½k]yZk]u�«�vx�Zbhg!zhcNvxbdk]u��µcWsZb
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q]cWbd�ZuÆgjbdbdcfy��tvru]º
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ÅOk]uTb��k*gNqwzdvxcfyZuTq��tvri¢vx}�sZk]u_uhcfyWz¢prk�b��k]uhstp|z�g�z_�ZkVq]cNp|p�vxudvxcfy�u`iTcjp¬�k]q]stp±g�vxbdk]u�ºD�Wv"�µk]yZ�~gjyWz_sZy.p³gj�ZuT�Zk
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i��k]i`k]u�bhg!vru¶cfyZu]��cfy>q]cWi`iTkwz�sZyZk¢k]bdbdk�s�b�vriT��cfbHz�gjyWzhkÀ�~gjyZu�pxkmq*g!prq]stpQ�Zs>zhk]bdi`k * � v s � r s �~gNy�uÆpxk]u
�k]}�s~g�zdvxcWyZu��Zk9bdk¬p±g*·~g!zdvxcfy-«�vx�Zbhg!zhcNvxbdkN��q]k�}�stv^q]cfyWzhbHvx�ZsZk�k]yZq]cWbdk#½gAp³g¢bhg!vr�Zk]sZb&�Zs�q�ct��kWº
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» y
gTbdk]i_gNbd}�s��k9�Zb��k]qµ�k]�Zk]iTk]yWz�}�s´ sZyZk���v �_q]stp|z��kmy�sZi��k]bHvr}�sZkA�~gNy�u�p±g¢¸¹cfbdiAstp³g!zdvxcfyV�Zb��k]qµ�k]�Zk]yWzhk

�Zbdc*«�vxk]yfz"�Zs�q��Zcjv|·V�Zk]u#�k�y�k�bdejvxk�u��Zk�«�vr�Zbhg!zdvxcfyV�~gNb�sZytv|z��k��Zk�«fcjprs�i`k�q]cWiTi`k�«NgjbHv±gN�tpxk]u��Zk�zhbhg]«Ng!v|p7�
q]k�}�stvGvryWzhbdct�Zstv|z��Zk]u&k�bdbdk]sZbdu&y�sZi��k�bHvx}�sZk]u�vxiT�µcWbHz�gjyfzhk]u�pxcWbduh}�sZk�p³g9¸¹bhgjq¬zdvxcWy�i_gNu¶udvr}�sZk��Zk"p®¾k]uh�G½k�q]k
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zdvxcfyV�ZbHv�«D�k]kN��prk]u_�k]yZk]bdejvrk]u�«WcNpxsZi¢vx}�s�k�u rDCAE � u/v CAE kwz r GAE � u/v GAE �~gjb��Zk]s�·VyZcWst«fkwp|prk]u&efbhgjyZ�Zk]sZbdu r � u/v CAE
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{~ytv®º » y#iTcfyWzhbdk�k]y�gjyZyZk�·�k � }�sZk�q]k�q��~gjyZeWk]i`k]yWz��Zk"«NgjbHv³gj�tpxk�q]cWyZuhk]bH«fk"pxk]u�uhcNpxstzdvxcfy�u�¸®g�vx�tpxk]u��Zs
�ZbdcW�tp®½k�iTk�kwz"�µk]stz"�Zcfy�q �k¬zhbdkAgN�ZcW�tzt�k���cfs�b�p±gm¸¹cWbdims�p³g!zdvrcWy#Ã�cjprs�i`k]udÈL{~ytvxu�stzdv|p|vrut�k]k�vxqwv7º

N X :)X�5 T ¦�§ 7 Î ¨ V~¦�Ó±Ó±¦�§ ¤¦ = ¨ ��ÐM9±Î 7 §
�Æ«Wk]q�pxk�u�yZcWst«Wk¬p|pxk�u�«NgjbHv±gN�tpxk]u���sZy�q*g!prq]stp/���kwz�g�v|p�pw�km��gNyZu"p®ÉgjyZyZk�·�k8� ��cfyZy�k�p±g#yZcWst«fkwp|prk9¸¹cfbdiTk

�Zk]u#�k]}�s~g!zdvrcWyZu"�Zk�bdkwp³g*·�g�zdvxcWy�«�vx�Zbhg�zdvxcWyZkwp�pxk E
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t.u/v s
r s * � v s º

��gjyZuÀq]k]u¢q�cWyZ�tv|zdvxcfyZu]�ÔprkVq��~gjyZeWk�iTk]yWz`��k_«NgNbHv±gj�tprkVy´ k�uÞz`�tpxsZu��dsZudzdv|{��kVk¬z¢�µcWsZbAzhcfs�umpxk]u`q*g!prq]stpxu
q]cfy�q�k]bdy~gjyWzÆq]k�iTct�G½kwprk�cWy�k�uÞz�bdk]udz��k�k]y�gjyZqwvxk�y�yZk�¸¹cfbdiAstp±g�zdvxcfyVq]cfiTiTk�cWy#pxk�«fk]bdbhgT�~gjb�p±g¢uhstv|zhkWº

£ ¦t© � �$= ¨Ô¦¥§*¨ � Ó B 9 © ? Ó ¤¦t©�¦ 7 Ð��tÐ�9±Î 7 ( ¦ Òf¦ Ð]Ð ¦ © ¤¦ Ð$<^Î ( ¦9ª gjsZq]sZyJq��~gjyZeWk]i`k]yWz_�~gjyZu¢prk
q*g�pxq]stpO�Zk]u�°~s�·�y´ k�uÞz�y��k]q]k�u¶u�g�vxbdkNº � y�kw¿´kwz���prk9q!g!pxq�s�pÔ��s#°~s�·��Zk�p7 �k]yZk]bdeNvxk��Zk�«�vx�Zbhg!zdvrcWy�u� kw¿´k]qwzhsZk
eWb��gNq]k_½gAp³g¢�Zbdk]i¢v®½k�bdkAq]cfiT��cfu�gjyWzhk��Zs�°�s�·��Zk�Ã�gjy
ÅOk]k]b��'B�Â �¯  �LÄhº���gjyZu�q]k]u�q]cWyZ�tv|zdvrcWyZu E

� B Â r � u/v s Ä5I � u/v s � B Â r Ä
�ZcWyZq

� , ��� � � I t , �r.s � B Â r s Ä > t , � �r.s � � �B Â r s � Äo�k]��k]yZ�~gjyfz��fv|p´¸®gjstz�bdkw¸¹cWbdimstpxk]b�prk]u�q*g!prq]stpxu��Zk�p±g�zhk]iT���k]bhg!zhsZbdk�kwz��Zk�uhcfy-efbhgj�tvxk�yWz�g!vry�udv´}�sZk�q]k]s�·
�Zk]u^�hgjq]cf�tvxk]yZu��Zk]u�zhk]bdiTk]u�uhcWsZbdq]k�u�k�y`¸¹cfyZqwzdvxcfy-�Zk]u�yZcWst«fkwp|prk]u�«NgjbHv³gj�tpxk]u�º » y_zhbdcfs�«fk]bhg¢q�k]u�q*g!prq]stpxu
k]y%gjyZyZk�·�k�umo ½g � ºÔÅOk]u�q*g�pxq]stpru���k��hgjq]cf��vrk]yZu��kwz�gNyWz�sZy�kÀz�gjq���kÀpxcWsZbd�Zk>½g�e/�k]bdk]b`½g-p±g#i_g�vxy´�´cfy�g
���kw«fkwpxcf�����k�sZyZk9bdcfstzdvxyZk�s�zdv�p|vru�gNyWz�pxk�pxcfejvrqwvxkwp �2��"g� � B º

N X :)X>: imÎ © ?�� ����9 § Î 7 ¦ 7 Ð�� ¦�Ó B � 7 Ò 9 ¦ 7n7 ¦�¦ Ð Ó � 7 Î ¨ V~¦�Ó±Ó±¦d^ Î � ©�¨^Ó ��ÐM9±Î 7
» y_g�stzdv|p�vxut�k"�Zk]s�·_i_g!v�p|p±gNeWk]u��Zb��k]uhk]yWzt�k]u�gNs�·À{~eWsZbdk]u���kwz�1tº�ÅOk&i_g�v|p�p±gjefk�eWbdcWuhudvxk�bQk]udzDq�cWyZudzdv|zhs��k

�Zk_l�1 c_��cjvryWzhu�º » y>p®¾stzdv|p|vruhkT��cfs�b�«Ng�p|vr��k�b�p³g-i��kwzh�Zct��kWºÔÅOk¢i_g�v|p�p±gjefkA{~y�k]udz��Zbhg!zdvr}�sZk]iTk]yWzÀ�Zk]s�·
¸¹cjvru��tpxsZu��Zk]yZu¶kÀ�~gjyZu�q��~gN}�sZk¢�tvxbdk]q¬zdvxcWy�kwz�q�cWiT�µcWbHzhkT�f¡W¡f¡T��cjvryWzhu��µv�pQuhk]bHz��Zk¢uhsZ�Z��cfbHz#½g`p7 �kwzhsZ�Zk
�Zk]u��Z���k�y�cfiV½k]yZk]u��Z�W²tudvx}�s�k�u]º » y%g�uÞ²�uÞz��k�i_g!zdvr}�sZk]iTk]yWz�¸®g�v|zmq]cWyf«Wk]bdefk]b�pxk`u¶q����k]i_g���kTzhk¬p|pxk`u¶cfbHzhk
}�sZk�p±gmyZcWbdiTk �VF&�Zs�b��k]udvx�Zs#��k�u#�k]}�s�g�zdvxcfy�u�k]stp¬�k]bHvxk]yZyZk]u�uhcjv�z�vxyt¸*�k]bHvxk�s�bdk_½g#��c �21 �tu�gNst¸^q*gju��Zb��k]qwvrut�k]u�º

» y
q]cWiT�~gNbdk�prk]u�b��k]uhstp|z�g�zhu"cf��zhk�y�sZu�g]«Wk]q�pxk�u"yZcWst«fkwp|prk]u"«NgjbHv³gj�tpxk�u"kwz�q]k]s�·
cf�tzhk]y�sZu�g]«Wk�q9p7 gjytÈ
qwvrk]yZy�k�¸¹cWbdimstp±g�zdvxcWy´º » y�kw¿´k]qwzhsZk�pxk]u"zhk�uÞzhuÆ�~gjyZu"pxk�u"q]cfy��tv�zdvxcWyZu"prk]u"�tprs�u���v �_qwv�pxk]u���qN k�uÞz`½gT�tvxbdk�½g
Ê�gjq��
�W¡Tg]«fk]q�q]cWsZ�tp±gNeWkmoDÃ���k]y�stzdv�p|vxu�gNyWz&prk]u�zhk]iT�Zu"�Zk�bdkwp±g!·�g!zdvrcWy��Zk �Dp³gjq! �i_gjy´º

» yÀq]cWyZudz�g!zhk�sZyTq��~gjyZeWk]i`k]yWz���gNyZu/p±g"«Ng�pxk]sZb���k�uQ�tvxq]u��ZkÁzhk�iT���k]bhg!zhsZbdk"�Zk�«�vr��bhg�zdvxcfy�Â³{~eWsZbdk�¡�Ä
�~gjb�bhgN���µcWbHz�½g_p® gNyZqwvxk]yZyZkTi��k¬zh��ct�Zk_q]k`}�stv�q]cWyt¸¹cfbHzhkAp®¯vxyWzhstv�zdvxcWy��´ sZyZkTiTkwv�p|pxk�s�bdk_k�uÞzdvri_g!zdvrcWy��Zk
p®H�k]yZk]bdejvrk���k�«�vx�Zbhg!zdvrcWy�i-gjuhudvx}�sZk�� u/v s �~gNb&q]k¬zdzhk9i��kwzh�Zct��kWº

�Þqwv®�/�µk*gjsZq]cfsZ�¼iTcNvxyZum��k#�ZbdcW�tp®½k]iTk]uÀ� �sZu�½gVp±g>bhg�vx�Zk]sZb¬�Ôpxk#q]ct�Zk_k]udz�zhbw½k]u¢uhcfs��tprkN�/q]cWi`iTk_cWy
��k�s�z�pxk�q]cfyZuÞz�g�zhk]b��~gjyZu�prk�z�gj�tpxk*gNsVuhstv|«NgNyWzÆkwz"uhsZb�p±gA{~eWsZbdk�� E

Ê�v|p�p|v  �gjytÈ � �tv|zhk �Dp±gNq  �i-gjy
� @ � � ��� 3 � � � � @ �"! �
D � @ � � ��� 36� � � � @ �"! �
D

u�gjyZu�q]cWsZ�tp±gNeWk �NºÉ¡ �Wl 1f�.R!u � �Wº ¡ �f¡ 1�cf ju �
q]cWsZ�tp±gNeWk�oDÃ�� �NºÉ¡ �W  1fl�1ju � �Wº ¡ �f  1j��¡ju �

�	��
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p®ÉgjyZqwvrk]yZy�k�¸¹cfbdiAstp³g!zdvxcfy�kwz�v|p^k�yVb��k]uhstp|zhk�sZy�e�g!vryVuhsZ�ZuÞz�gNyWzdvxk¬p^k]y-zhk�iT�Zu"�Zk�q*g!prq]stp®º
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» y¥u�Ìvxyfzt�k]bdk]uhuhk�vrqwv#½g¼p7 kw¿´kwz>�Zk�p±g;i`ct���k¬p|vxu�g�zdvxcWy¥�Zs ���k]ut�k]}�stv�p|vx�Zbdk�«�vx�Zbhg�zhcjvxbdk%g�vxyZudv�}�sZk¼�Zs
q]cfs��tp³gjeWk�k]yWzhbdkmq]kwpxstv�È7qwvÔkwz&prk]u������k]yZcfiV½k]yZk]u"q��tvxi¢vr}�sZk]u�º

» y�q]cWi`��gNbdk�pxk]u�b��k]uhstp|z�g�zhu"cW�tzhk]y�s�uÆg]«Wk�q�prk]u�}�s~g!zhbdkmiTct�G½kwpxk]u�uhstv|«NgNyWzhu8E
g�ÄQp®H�k�q]cWstpxk�iTk]yWzÆk]udz"uhsZ�Z��cfut�k`½gAp®H�k]}�stv|p�vx�Zbdk9«�vx�Zbhg!zhcNvxbdk`Â��~Äh�
�µÄ&prkT���k]ut�k]}�stv|p�vx�ZbdkT«�vx�Zbhg�zhcjvxbdk_k�uÞz��ZbHvru9k�y�q�cWiT�tzhkN�Oi_g!vru�prkTq]cfs��tp³gjeWkÀk]yWzhbdkTprk]u��Z���k�y�cfiV½k]yZk]u

«�vr��bhg�zhcjvrbdk]u"kwzÆq���vri¢vx}�s�k�u"y´ k]udzÆ�~gju�q]cWyZudvx���k]b��kÀÂ >�Äh�
qjÄ/p® k¬¿Gkwz��Zk"p³g9«�vr��bhg�zdvxcfy-uhsZbDp±gmqwvxy��kwzdvr}�sZk�q��tvri¢vx}�sZk�k]udz��ZbHvxu�k]y#q]cfiT�tzhkmÂLiTct�G½kwprk�o�ÃA��Ä�Â��ÆÄh�
�µÄTp®¾kw¿Gkwz��Zk]u
�����k]yZcfiV½k]yZk]u�q��tvxiÀvx}�sZk]u
u¶sZb#pxk����k]ut�k]}�stv�p|vx�Zbdk�«�vr��bhg�zhcjvrbdk�k�uÞz�gjsZuhudv�q]cfy�udvr���k�b��k

ÂLiTct�G½kwprkmo�Ã���ÃmÄÆÂ�"�Ähº
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	 � �?� 	 	
» y>�Zb��k]uhk]yfzhk¢vxqwv4pxk�u�b��k]uhstp|z�g!zhu�y�s�i��k]bHvx}�sZk]u��µcWsZb"p®H�k]q]cfs�prk]iTk]yfz�gjstzhcWsZb��´¾s�y��Zk]i¢v�È7q¬²�p|vry��Zbdk
½g

sZy�Ê�gjq��%½g¢p®Ìvryt{�ytv4k]y�gjiTcfyWz"�Zk#�*¡¢k¬z"�µcWsZb&prk]u"q]cfyZ��v�zdvxcfy�u�v|p�pxsZudzhb��k]k]uT½gmp±gTuhk]qwzdvrcWy>¡�º » y�stzdv|p�vxuhk
pxk�i_g�v|p�p±gjefkT½gT�f¡W¡W¡m��cNvxyWzhu�º�ÅOk]u�b��k]uhstp|z�g!zhuÆuhcWyWz��Zb��k]qwvru¢½gAp7 cWbd�Zbdkm�¢k]y
k]uh�~gjq]kNº

��gNyZu�prk]u&zhbdcNvxu"�Zbdk]iÀvL½k]bdk]u�{~eWsZbdk]u���cWy
��b��k�u¶k�yWzhk9prk]u&vruhc�«Ng�pxk]sZbduÆbdk]uh��k]qwzdv�«Wk�iTk]yWz���s
yZcWim��bdkm�Zk
Ê�gjq��´�µ�Zkmp±g_zhk]iT���k]bhg!zhsZbdkTk¬z���kmp±g#�Zk]yZuÞv�zt�k¢cO½s
p® cfy�q]cWiT�~gNbdk9prkTiTct�G½kwpxk�«�vr��bhg�zdvxcfy�½g_p®H�k]}�stv|p�vx�Zbdk
ÂL�~gjyZuDp±g��~gjbHzdvrk"�~gjstzhk�ÄDgNsTiTct�G½kwpxk9o�ÃA��Ã ÂL�~gNy�uDp³g���gNbHzdvxk��~gNu¶uhk�Ähº » y_yZcjzhkÆu¶sZb�q]k�uQzhbdcjvruD{�efsZbdk]u��
p®H�k]�~g!vru¶udvru¶uhk]i`k]yWz4�ZkÁp³g�q]cWsZq��Zk���k�q��Zctq��µcWsZb^pxk�iTct�G½kwpxk�k�y¢���k]ut�k]}�stv|p�vx�Zbdk�«�vx�Zbhg!zhcNvxbdkNº » yÀy�cNzhk�gjsZuhuÞv
}�sZk�p±g¢zhk]iT���k]bhg�zhsZbdkAk]udz���prsZu"uhk]yZudvx�tpxk#½g¢p±gTi`ct���k¬p|vxu�g�zdvxcWy��Zk]u"zhk]bdi`k]u"�Zk�«�vx�Zbhg!zdvrcWy>}�s�k�prk]u��Zk]s�·
gjstzhbdk]u�«NgjbHv³gj�tpxk�u"�Zb��k]uhk]yWz��k]k�u]º
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� ��� �4lTÈ �����," ����&� �*�� � q ,�� E �����0� � � � �����M� �&	%�
) + IF�W¡ ��� ��� ����- �J�>	)�!� � �   ("#�������&	 ������	0	)�
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� ��� �nRTÈ �m���,"4���� ������ � q , � E �����0��� � � �����M� �&	%�
) + I �W¡ ��� ��� ����- �J�>	)�!� � �   ("#�������&	 ������	0	)�
���Y	)�!� �$���>��� �~�&���4��� � �*���&	��
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CVDV
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CVDV

� ��� �t "È2���~� �J� �!	)��� ��� � �
� ���," ����&� �*�� �Y"��!��,� �|������������ �����~�&�������!	O��4� �W��������� ���~� � � �(�&���*�m�� � ��"4����������� ���
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CVDV
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��gNyZu&pxk�u�{�efsZbdk]u�}�stvDuhstv|«fk]yWz��GcWy>zhbhgNq]kAp³g_q]cWsZbd��km�Zk]u�«Ng!prk]sZbdu��Zk]u�«NgjbHv³gj�tpxk]u�u¶sZb"p³gTp|vxefyZk¢�Zk
q]cfs�bhgNyWz��Zs���cNvxyWzÆ�´ gNbdb��kwz�ºG��s�b�p±gm{�efsZbdkT�W��cfy�q]cfiT�~gjbdk"prk]u&«Ng�pxk]sZbdu��Zs�yZcWim�Zbdk9�Zk�Ê�gNq���uhs�b�p³g
p|vreWyZk��Zk&q]cfsZbhgjyWzÁ��sÀ��cNvxyWzÁ�GÉgjbdb �kwzÁcW�tzhk]y�sZk]u�g¬«fk]q�pxk�uD}�s~g!zhbdk]u�iTct�G½kwpxk�uQ�Zb��k]uhk]yWz��k]uÁ��b��k�q��k]�Zk]iTiTk�yWz�º
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����� �/�W�ÆÈ �2���/+�"��&�������� �&�
	H���� ��	)�*� �����Y��������'��&) + I �!¡

» y.bdk�i_gjbd}�sZk
}�sZk�pxcfbdu¶}�s�k#pxk
���k]ut�k]}�stv|p�vx�Zbdk�«�vr��bhg�zhcjvrbdk�k]udzT�ZbHvru_k]yJq]cWi`��zhk�pxk
q��Zctq#zhk]yZ��½g
u�H�kwprcjvreWyZk]b��Zs�q]cfbd��uÆkwzÆq]kwzdzhk�zhk]yZ��gNyZq]k�k]udz�gNq]q]k]yWzhs��k]k�udvOprk]u"q]cfsZ��p³gjefk]u�u¶cfyWzÆq]cWyZudvx���k]b��k]u�º�Å�H�k]�~g!vxudÈ
udvxuhuhk]iTk]yfz���kÀp±g#q]cWsZq���k`��k`q��Zctq¢�µcWsZb�pxk`iTct�G½kwpxk-o�Ã���ÃË�~gjb�bhgN���µcWbHz�gNs�iTct�G½kwpxk>½g_p®H�k]}�stv|p�vx�Zbdk
k]udz��Zk�p® cfbd�Zbdk9�Zk�l��_º���sZb�p³g9{~eWsZbdkT�*����cWy��Zb��k]uhk]yWzhk�prk]u&i��k]iTk]u�q]cWsZ�µk]u���cWsZb�p±gmzhk]iT���k]bhg!zhsZbdk��Zk
zhbhgjyZuhbdcjz�g�zdvxcfyVcf��zhk�y�sZkAg]«fk]q�pxk]u��tv|¿Æ�k]bdk]yWzhuÆiTct�G½kwpxk]u�º

» y>bdk�i_gjbd}�sZkÀ}�sZk¢p±gTzhk]iT���k]bhg�zhsZbdkT�~gjyZu"pxkÀq��ZctqÀgjsZeWi`k]yWzhk¢uhk]yZudvx�tprk]iTk]yWz9��cWsZb�pxk]u�iTct�´½kwprk]u
�Zbdk]y~gjyWz9k]y>q]cfiT�tzhk9prk¢���k]ut�k]}�stv|p�vx�Zbdk�«�vx�Zbhg!zhcNvxbdkÀ��gNb"bhgN���µcWbHz9gjs>q*gNuT½g¢p®H�k]}�stv|p�vx�ZbdkNº � y>kw¿´kwz��~gjyZu
pxk�q*gju��ZcWbdudÈN�k]}�stv|p�vx�Zbdk_½gA�~gjbHv�zt�k��´ �k]yZk]bdeNvxk"vryWzhk]bdyZk�gj�Zbw½k]u�pxk�q��ZctqN�fp7H�k]yZk]bdeNvxk�gNuhu¶ctq¬vw�k]k�gjs�·-iTct�Zk]u��Zk
zhbhgjyZudp±g�zdvxcfy-k¬z�bdcjz�g!zdvrcWy#k]udz��tpxsZu_�kwpxk¬«D�k]kÀÂLq]kwp�pxk�gNuhu¶ctq¬vw�k]km½g9p³g9«�vr��bhg�zdvxcfyJ�k¬z�gjyWz�eWk¬pw�k]kÆ��gNyZuÁprk�q���ctqjÄWE
v|pÔk]yVb��k�u¶stp�zhk9�Zcfy�q�sZyZk��tpxsZu�eWbhgjyZ�Zk"«Ng�pxk]sZb���k q = �!º � yVq]cfyZut�k�}�sZk]yZq]k�p±g¢�Zk]yZudv|z��k�k�uÞz��tpxsZu��~gjuhuhk�kwz
pxkÀq��ZctqÀgTzhk]yZ��gNyZq]kV½g#u�H�kwprcjvreWyZk]b���kmp±g_�~gjbdcNv®ºOÅ´k�u"�tv|¿Æ�k]bdk]yZq]k]u��~gjyZu"p³g_q]cWsZq���kÀ�ZkAq��ZctqAkwz9u¶sZb"prk
q]cfbd��u���k�y�bdkw«NgNy�q��ZkN��yZk�u¶cfyWzÆ��gNu�zhb¬½k�u&uhk]yZudvx�tpxk�u]º

» y_q]cfiT�~gjbdk�k]yZuhs�v�zhk"pxk�u�q]cWsZ��k�uD�Zk]uDzhk]iT���k]bhg�zhs�bdk�uÁ«�vx�Zbhg!zhcNvxbdk]u��Zk]u�k]uh�G½k]q]k]u �.FÆÂ³{�efsZbdk¢�]��Ä/kwz
�'F�Â³{~efs�bdkT�M1�Äh��cW�tzhk]y�sZk]u�g]«fk]q"pxk�u��tv�¿"�k]bdk]yfzhu�i`ct�G½k¬pxk]uÆÂL�µcWsZbDpxk�i`ct�G½k¬pxkT½g�p®H�k]}�stv|p�vx�Zbdk�p±g�zhk]iT���k]bhg!È
zhsZbdk�bdk]��cfbHzt�k]k�k]udz"�tvxk�y �kw«�vx�Zk]iTiTk�yWz"p³g¢zhk]iT���k]bhg!zhsZbdk��Zk�zhbhgjyZudp±g!zdvrcWytÈ bdcjz�g!zdvrcWyµÄhº

Å^g�zhk]iT���k]bhg!zhsZbdk��Zk>«�vx�Zbhg�zdvxcWy �Zk �.F���cfsZb`prk�iTct�G½kwpxk�}�s�v9y�k�q]cfyZuÞvr�G½k]bdk��~gju_pxk�q]cfsZ��p³gjefk
�Zb��k]uhk]yWzhk�sZy��tvxq�gN��b¬½k�uÁprk�q���ctqÆ�tpxsZu_�kwpxkw«Á�k�}�sZk���cfs�bDprk]u�iTct�G½kwprk]uÆo�Ã�� kwzÆo�ÃA��ÃÀº � y#��gNbHzdvxq]stp�vxk]b
p±g_«Ng!prk]sZb��Zk¢q]kÀ�tvxq¢k�uÞz9u¶k�y�udvr��prk]iTk]yfz�b��k]�Zstv|zhkT�µcWsZb"pxkÀiTct�G½kwpxk`oDÃ���ÃÀºOÅOk]u��tv|¿Æ�k]bdk]yZq]k]u�k�yWzhbdkAp³g
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T Cyl. M=15 Vib. Eq. 2
T Cyl. M=15 Ss Coup 2

T Cyl. M=15 Cvd 2
T Cyl. M=15 Cvdv 2

����� �/�!�AÈ �����|"4����&������ � "��!����������!�
	h���� ��	 ��� �����Y�������� �� ) + I �!¡

zhk]iT���k]bhg�zhsZbdk��Zk-«�vx�Zbhg!zdvrcWyJ�Zk��.F`kwz q =��T�Zkw«�vxk]yZyZk]yWz_¸®g�vx�tpxk]umzhbw½k]uTbhgN��vr�Zk]iTiTk]yfz�gj�Zbw½k]uAprk�q��Zctq
��cfsZb&zhcWsZu"prk]u�iTct�´½kwprk]u��Q½gÀp7 k�·Zq]k]�tzdvxcfy>�Zs�iTct�G½kwpxk`o�ÃA��ÃÀ����cfsZb&pxk�}�sZkwp/p³g_bdkwp±g!·�g!zdvrcWy�«�vr�Zbhg!zhcjvrbdk
k]udz�gNq��Zkw«Á�k�kA�Zbw½k]u��Zs���cNvxyWz9�GÉgjbdb �kwz�º4��s�bÆpxk¢q�cWbd�Zu��~cfy�yZk¢bdk]i_gNbd}�sZk¢�~gju���kÀ�tv|¿Æ�k�bdk]yZq]k]u�yZcjz�gN��prk]u
�~gjbdi¢vOprk]u�iTct�G½kwpxk]u�º

Å�¾kw¿Gkwz^�Zsm���k]ut�k]}�stv|p�vx�Zbdk�«�vx�Zbhg!zhcNvxbdk�uhsZbOp±g&zhk]i`���k�bhg!zhsZbdk���kD«�vx�Zbhg!zdvrcWym��k �'F4k]udz/�~gNbÔq�cWyWzhbdk��tpxsZu
i_gNbd}�s��kNº � y¢kw¿´kwzÁgj�Zbw½k]u/prk�q��Zctq�kwp|prk�k]udzQuhk]yZudvx�tpxk�iTk]yWzÁ��prsZuQ�~gjuhuhk�}�sZk q =��Dkwz4p®H�k]}�stv|p�vx�Zbdk&«�vr�Zbhg!zhcjvrbdk
k]udz�g�zdzhkwvxyfz�uhk]stpxk]iTk�yWz��Zbw½k]u��Zs��µcjvxyfz��´ gNbdb��kwz�ºÔ��sZb&prk¢q]cfbd�Zu&p±gTzhk]i`���k�bhg!zhsZbdk¢�Zk�«�vx�Zbhg!zdvrcWy>�Zk���F
{~eWk#½g¢sZyZk9«Ng�pxk]sZbÆ}�stv^k]udz"uhk]yZudvx�tpxk�iTk]yWz���prsZuV�kwprkw«D�k]k�}�sZk q =��!º � y>bdkw«NgNy�q��ZkN��pxk]u��tv|¿Æ�k]bdk]yZq]k]uÆk]yWzhbdk
pxk�u&iTct�´½kwprk]u���bdk�y�gNyWzÆk]y�q]cfiT�tzhk�pxk����k]ut�k]}�stv|p�vx�Zbdk�«�vx�Zbhg!zhcNvxbdk�yZk�uhcWyWzÆ�~gju�zhbw½k]u"i_gNbd}�s��k]k]u�º

��sZb�pxk�u�{�efsZbdk]uT�*¡#kwzT�!lt�GcWy��Zb��k]uhk]yWzhk¢prk]u�q]cfs��µk]u�uhsZb�p±g_p|vxefyZk¢�Zk¢q]cfsZbhgjyWz��Zs���cNvxyWz��´ gNbdb��kwz
�Zk]u�¸¹bhgjqwzdvrcWyZu&i-gjuhudvx}�sZk]u��Zk&�ÏkwzB���¢º

�WvGp7 cfyVq]cfyZuÞvr�G½k]bdk�pxk����k]ut�k]}�stv|p�vx�Zbdk�«�vx�Zbhg�zhcjvxbdkW��u�gjyZu&�Zbdk]yZ�Zbdk�k]y�q]cWiT�tzhk�pxk�q�cWsZ�tp±gjefkN�fp³g¢�tvxuhuhcjÈ
qwv³g!zdvxcfy¼�ZkTp7 c�·�²teZ½k]yZk_��v³g!zhcfi¢vx}�sZk_k]udzÀgjsZefiTk]yWz��k]k`��gNb�bhgj�Z��cfbHz¢gNs¼q!gju#½gVp®H�k]}�stv|p�vx�Zbdk#kwzmq]kwp³gVk]udz
�ZbdcW�~gj�tprk]iTk]yWz�� �s
½gÆp³g�«Ng!pxk�s�bÁ��prsZu¢�kwpxk¬«D�k]k"�Zk�p±g�zhk]iT���k]bhg�zhsZbdk�gj�Zb¬½k]u�pxk�q��ZctqNº�ÅOcWbduh}�s´ cfyTq]cfy�udvr�G½k�bdk
pxk�q]cWsZ�tp±gNeWk�o�Ã��m�Wp±gm�tvxuhuhctqwv±g�zdvxcWy`��k �.F�k]udz�bhg!pxk�yWzdvxk��~gNy�u�sZyZk��Zbdk]i¢v®½k]bdk��~gjbHzdvrk��Zk"p±gmq]cWsZq��Zk"�Zk
q���ctqW�!�~gjyZuÔp³gj}�sZkwp�pxk�p±g�zhk]iT���k]bhg!zhsZbdk��ZkÁ«�vx�Zbhg!zdvrcWy¢k�uÞz^vry�¸!�k�bHvxk]sZbdkm½g q =����!z�gjyZ�tvxu�}�s´ kwp�pxk�k]udz/¸®g]«fcWbHvrut�k�k
gj�Zb¬½k]uÆ}�s~gjyZ� q)u/v CAE k]udz�u¶sZ���k]bHvrk]sZbdk¢g q =���ºGÅ�Ìvxyfzhbdct��sZqwzdvrcWy>�Zs>q�cWsZ�tp±gjefkmo�ÃA��ÃÀ��k]y>�tvri¢vxy�s~gNyWz"p³g
zhk]iT���k]bhg�zhsZbdk���k�«�vx�Zbhg!zdvrcWy���k��.F�g¢�µcWsZb�kw¿´kwz���k�bhg!pxk�yWzdvxb�p±gm��vruhu¶ctq¬v±g!zdvrcWy_�Zk��.F��~gjb�bhgj�Z��cfbHz�gjs
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