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bdcfe	gih jlk6monpg�qfrtsvuwnyxIz(h�u�x|{}uwnygint~�s�u�npx|z
� h)~��o~�u�e�gih�~���xIgi{fryh	�}h�~

�S�wx���h	u�monyzoq�~
��s�{�{�xI��u � h��wh��.cfh��w�.c�h�z5�3�H���f��k6moh�{}u�h�g��f�wh����I�|��k��vji{�s|�|h�~

�������	�v�f�|�|�   z¡u�cfnt~�¢£x|�w¤:¥Su�cfhEs|�fnprynyu��<x�¦ s¨§(©«ª¬gix � h	rW¥[uwx¨��x|gi{fqfu�h¬gin­�}npzf�®rps¯�Ih	�.~�¢�nyu�c
~�np�|zfny°��	s|zHu � h�z�~�n­u��)�I�ws � nph	zHuw~�¥¯np~ � nt~w��q�~w~�h �L±�  u²nt~3~�c�xv¢�z)u�c�svu[s|~�npz³�5x|q�z � s��w��rts¯�|h	�.~�¥ � h�°��	nyh�z���nph�~
s|{f{5h�s��E¦´x|�#�	x|gi{f�wh�~w~�np�frph®µ�xv¢�~	¥�h�¶|h�z·ny¦iu�cfh¸§D©�ª<gix � h	r³np~#nygi{f�wxv¶|h � �o�·��x|gi{f�wh�~w~�ny�fnprpn­u��
�	x|�w��hO�^uwnyxIz�~ ± ¹ gix � ny°��	s�u�npx|zºx�¦Du�cfh¼»�½¾��xoh�¿À��nph	zHu«nt~Á{f�wx|{5xI~�h � u�xÂ�	x|gi{fq}uwh�h�¿À��nph	zHu�rp�
�	x|gi{f�wh�~w~�np�frph¬gin­�}npzf�<rts¯�|h	�.~i¢�nyu�c«cfnp�|c � h	z�~�n­u��¡¶vs��wnps�u�npx|z�~ ± bdcfnp~&zfh	¢Ã¦´xI��g³qfrps�u�npx|z¸rph�s � ~�u�x
s(~�h	{�s|�ws�u�hlgix � h	rprynpzf�¬x�¦Äu�cfhÀ~�qf��~�x|z�np�is�z � ~�qf{5h	�.~�xIzfnt�³h	Å5hO�^u.~ ± bdcfh��wh�~�qfryuw~�s|��hl{f�wh�~�h	zHu�h � xIz
giny�}nyzf��rps¯�Ih	�_��x|gi{fqfuwsvuwnyxIz�~Æ¢�n­uwc � h�z�~�nyu��¬�.svu�npxI~���h	u�¢Äh�h	zÈÇ¯É|Ê¬Ë´¶|h�ryx}�	n­u���Ì � h	z�~�n­u��(��x|ÍW�I�ws � nph	zHuw~.Î
s|z � Ê�Ë´¶|h�ryx}�	n­u���Ì � h	z�~�n­u������wxI~w~�ÍÏ�|�.s � nph	zHu.~wÎ�¥Hs|z � uwcfh��	x|zo¶|hO�^u�np¶|h�Ð¬sI�.c�zoqfg³��h���h	¶Ix|rp¶|h�~Ä¦´�wx|gÃÑfÒ Ó
uwx<Ç ± bdc�h	�¨~�c�xv¢ÔsQ��rph�s���nygi{f�wxv¶|h�glh�zHu)x�¦�u�c�h&�	s|{�s��fnprpn­u��Dx�¦�uwcfh�§&©¡ª�gix � h	rÄu�x#sI�	�	qf�ws�u�h�ry�
�	x|gi{fq}uwh cfny�Ic¬~�{5h	h � giny�}nyzf�irts¯�|h��w~ ±
Õ¬ÖH×:ØwÙ�Ú �vÛ��|� Ð¬n­�}npzf��rps¯�Ih	�O¥fmoqf{5h	�.~�xIzfnp� b�qf�w�fqfrph	zHudµ�xv¢�~	¥�§³©®ª)gix � h	r
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	�ö�Þ���é�
^æ��¯â
� ê£à���ø�ò��¯ø���	�ò�	�ý>ð.õ��oø�þ�õôø�ýVþ � ç^è^è^ç���ð.ý>ö>ø�ïôõôõôø^âOüvýWð.ò¯þ�ø
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 ��� h�uw�ws¯¶vs�npr���u�q � nyh_rts��	s|{�s|�	n­u�� � q�gix � e	rph §_©¬ªH¥����	s|rp�	qfrph	� � h�~£��xIq��.cfh�~ � h_g��	rts�zf�Ih
h�zÀ{f����~�h	z��	h � hÆ¦´x|��uw~Ä�|�.s � nyh�zIu.~ � h_g�s|~w~�h�¶|x|rpqfgin��Iq�h ±�� zÀgix|zHu��wh��Hqfh_��xIglgih � s�z�~[rph�~£��xIq��.cfh�~
rpnpglnyu�hO~	¥vrph£glx � e�ryhds � h�~ � n­¿À�	qfr­u���~����wh	{���x � qfnp�wh[rph�~�h��}{�����nph	z���h�~�g� 	gihd~�nHryh£gix � e	rphÄhO~�u3s�g��	rpnpx|���
{�s�� � h�~ ��xI���wh���u�npx|z�~ � h³��xIgi{f��hO~�~�np�fnyrpnyu!� ±�� zE{f�wx|{5xI~�h)qfz�h�gix � n­°5�	svuwnyxIz � qD�#" ¿À��nph	zHu_» ½ {5x|qf�
�	x|�w��np�|h��S��h�~ � ��¦Vs|q}uw~ ±�� h�u�u�h�zfxIqf¶|h�ryrphd¦´x|�wg�q�rps�u�npx|zi{�h���gih	u � hÆ~!�	{�s��wh	�Srts glx � ��rynt~wsvu�npx|z � h�~²h	Å5h	uw~
~�qf��~�x|z�n$�Hqfh h�u�~�qf{5h	�.~�xIzfn��Iq�h ±�� z�{��!�O~�h�zIuwh ryhO~��!�O~�q�r­u.svuw~�~�qf� � hO~��	s|rp�	qfrp~ � h)��x|q��.cfh � h�g��	rts�zf�Ih
s¯�Hs�zHu � h�~[�ws|{f{5x|��uw~ � h�gisI~�~�h�¶|xIryq�gln��Hqfh�h�zIuw��h�ÇvÉ|ÊÆh	u�ÊÆh�u£qfz�zfxIg��f�wh � h_ÐEs|�.c���xIzH¶Ih���u�ny¦5h�zIuw��h
Ñ�Ò Ó�h	uÀÇ ±�� h�~ ����~�qfryuws�uw~ gix|zHu��wh	zHu�qfzfhÀs|g��	rpnyxI�ws�u�npx|z#z�h�u�uwh � h�~��	s�{�s|��nyu!�O~ � q¨gix � e	rph�§&© ªH¥��
��s�rt��qfrph	� � hO~���xIq��.cfhO~ � h�g%��rps|zf�|h&�l�|�.s�z � hÆ¶onyu�hO~�~�h�~
' Ú �O� Ø ��( 
 ���	� x|q��.cfh�~ � h�g��	rts�z��|h|¥*)[��x|q�ryh�glh�zHuw~£u�q����fq�ryh�zIu.~�~�qf{�h��w~�x|z�n$�HqfhO~	¥ogix � e	rph�§³©Dª
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� � xIzHu��wx|rL��h�ryr('*) ±�±�± ±�± ±�± ±�±�±_±�± ±�± ±�±�± ±�± ±�±_±�± ±�±�± ±�± ±�± ±�±�±_±�± ��+
� � xIgi{�s��wnp~�x|z�~Äx|¦�uwcfh�nyz���x|gi{f�wh�~w~�ny�frph�~�{���hOs � npzf�l�ws�u�h�~ Ë�,.-«ÑfÒ /10IÎ ±�± ±�± ±�±�±_±�± �O�
� � xIgi{f��hO~�~�np�fryh£~�{���hOs � npzf���.svuwh�~32��wh�~�qfryuw~�x�¦5§S©�ªdgix � h	ro¢�n­uwcl» ½ -¾Ç|Ò Ó_s�z � m�)5476

�	x|gi{f�wh�~w~�np�fnprynyu��Àgix � h	r ± ±�± ±�±�±_±�± ±�± ±�±�± ±�± ±�±_±�± ±�±�± ±�± ±�± ±�±�±_±�± ��8
j � xIgi{f��hO~�~�np�fryh�~�{f�wh�s � nyzf�l�.svu�hO~92S��hO~�qfryuw~dx|¦S§³©®ª)gix � h	r ±�± ±�±�± ±�± ±�± ±�±�±_±�± �f�
: � xIgi{f��hO~�~�np�fryh�~�{f�wh�s � npzf�¬�ws�u�hO~;2��wh�~�qfr­u.~)x|¦�u�cfh�gix � n­°�h � » ½ ¢�n­uwc=<>- Ç|Ò /�/�?

@ �wh	r ± �	x|gi{�s @ npz � nt�	svuwh�~Àu�c�s�uÀu�cfhD��xIgl{�svu�np�fnprynyu��¡��h�rps�u�npx|z�Ë : Î�c�sI~���h�h	z«q�~�h � u�x
� h�u�h���ginpzfh)» ½�± ±�±�± ±�± ±�± ±�±�±_±�± ±�± ±�±�± ±�± ±�±_±�± ±�±�± ±�± ±�± ±�±�±_±�± �I�
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 xo��s�rA~�{�h�h � x�¦3~�xIqfz �
§ 6 npzfh�uwnp� h�zfh	�w�|��x|¦�uwqf�w�fqfrph	z��	h
� Ð(hOs�z¬mHuws�u�nt� {f�wh�~w~�qf�wh
� � xoh�¿À�	nyh�zIu�x|¦�{f�wx|{5x|��u�npx|z�s�rpn­u��EËV��h	u�¢Äh�h	z��2s|z � ª���Î
, -����¯É���� �Sh�ryx}��nyu��&�.svuwnyx
� -����¯É����  Æh	z�~�nyu��&�.svu�npx
� ) �Sh�ryx}��nyu����	x|gi{5x|zfh�zIu.~�Ë!��¥#"oÎ
$ 4�x|�wn&%�x|zHuws|r:�	xox|� � nyz�svu�h
' �Sh���uwnp��s�rA��xoxI� � npz�s�u�h
')( mo{5h��	n­°5� cfh�s�u�svu���xIz�~�u.s�zHu�{f�wh�~w~�qf�wh
'Ä½+* -¾ÇIÒ ,-,/.!'£½10 -¼Ç|Ò 2-3 ª�ÍÏh �Hq�svuwnyxIz��	xHh	¿À��nph	zHuw~
4 Ð(hOs�z(b�x|uws|rLh	zfh����I�
5 Ð¬sI�.c�zoqfg³��h��
5763-98:���£©;�<�>=�É?8 � �A@ � ��= � xIzH¶Ih���u�np¶|h�Ð¬s|�.c�zoqfg��5h	�
5 � -CB 3|§fÉ � b�qf�w�fqfrph	zHuÆÐ¬s|�.c�zoqfg��5h	�
� b�qf�w�fqfrph	z��	h�{f��x � q��^u�npx|z�u�h���g
D , - ÑfÒñÊ�3 
 s�ginyz�s����S�.s�z � u�rLzoqfg��5h	�
D , � -«Ñ�ÒôÊ b�qf�w�fqfrph	zHu��S�.s�z � uwrLzoqfg��5h	�
E )GF Ð(hOs�z��ws�u�h x�¦S~�u��.s�npz&uwh	z�~�x|�
H Ð(hOs�z(~�u.svuwnp�_uwh	gi{�h��ws�u�qf�wh
I)6 � x|zo¶|hO�^u�npx|z�¶|h�ryx}�	n­u���x|¦�rts��w�|h ~�uw��q��^u�q���hO~

J Ð(ny�}nyz��lrts¯�|h��£u�cfnt�.¤ozfh�~w~
J>KL   z��	x|gi{f�wh�~w~�np�frph�~�{f�wh�s � npzf�³�.svuwh
J K � xIgl{���hO~�~�ny��ryh�~�{f��hOs � npzf�l�ws�u�h
M I �Sh�ryx}��nyu�� � n­Å:h	�wh	z��	h ��h	u�¢Äh�h	z�u�cfh h	�Huwh	�wz�s�rA~�u��wh�s|g�~
ª moxIryh�zfx|n � s|r � np~w~�ny{�s�u�npx|z��ws�u�h
ª 6 � xIgl{���hO~�~�ny��ryh � nt~�~�np{�svuwnyxIz&�.svu�h
ª � -«ªN@<ª 6 b�x�u.s�r � nt~�~�np{�svuwnyxIz��.svuwh
O Ð(xIryhO��qfrts����	x|z � q��^u�np¶on­u�����xIh�¿À��nph	zHu
O � b�qf�w�fqfrph	zHu���xIz � q���u�np¶Hnyu��&�	x|h�¿À�	nyh�zIu
P  Æ�oz�s�gint� ¶Hnt~w��xI~�nyu��
P � ) ��� �&¶ont~��	xI~�n­u��
Q - P É�� 6 npzfh	g�s�u�nt�Æ¶ont~��	xI~�n­u��
� Ð(hOs�z � h	z�~�nyu��
R  Ænygih�z�~�npx|z�ryhO~�~d�.svuwh_x|¦3~�{f�wh�s �

� s�z � � moq���~��	��np{}u.~£¦´x|��uwcfh_¦Vs|~�u�h	��s|z � ~�rpxv¢£h	�Äµ�xv¢�~
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  u)nt~ ¢£h	rpr²¤ozfxv¢�z#uwc�svu�uwcfhÀ~�uws�z � s�� � §À©Èª�gix � h�rS¦Vs�nprp~�u�x({f�wh � nt�^u)cfnp�|c�ry�#�	x|gi{f�wh�~w~�np�frphlµ�xv¢�~	¥
rpnp¤|hÆ~�qf{5h	�.~�xIzfnt��gin­�}npzf�lrps¯�Ih	�.~ ±�  z�~�q��.c&cfnp�|c�~�{5h	h � µ�xv¢�~�¥I¦´��xIgÂs)gix � h	rprynpzf�l{�xInyzHudx�¦�¶onph	¢�¥Hu�¢£x
sI~�{5h���uw~dc�s¯¶Ih�uwx���h)�	x|z�~�n � h	�wh � 2²s � h	z�~�n­u���¶vs��wnps�u�npx|z�s|z � sÀÐ¬s|�.c�zoqfg��5h	��h	Å5hO�^u ±
  z¾uwcfh<hOs��wry��� �18Á~�xIglh¨gix � h�rp~�¥��	s|ryrph ��� ��� � �!������
	��
	� 
	�	
 � ��� � � � ��
����#���p��
Ï¥��ô��
Ï¥�� ��
W¥�c�s¯¶|h¨�5h	h�z
� h	¶|h�ryxI{�h � uwx<��qf�wh�u�cfh � h�°��	nyh�z���nph�~ � qfh(u�x<Ð¬sI�.cÈzoqfg³��h��Àh�Å:h���uw~�¥£s|{f{�hOs��wnyz��Dg�s|nyzfrp� npz¡u�cfh
{5xox|�i{f�wh � nt�^uwnyxIzÈx|¦�uwcfh � h��	��hOs|~�h�x|¦�u�c�hE~�{f�wh�s � npzf�#�.svuwh�x|¦_�	x|gi{f�wh�~w~�np�frph�giny�onpzf�Drps¯�Ih	�.~�¢�nyu�c
~�uws|z � s|� � gix � h	rt~ ± � xIgi{f��hO~�~�np�fnyrpnyu��È�	s|zÁs|�^u�x|z«~�h	¶|h��ws|r�¢ds¯�o~inpzÁuwqf����qfryh�z���h#glx � h�ryrpnpzf� 2®n­u
��s�z#�.c�s�zf�Ih)u�c�h � nt~w~�np{�svuwnyxIz#�.svuwh³s�z � u�c�h³{f�wh�~w~�qf��h � nprps�uwsvuwnyxIz¬u�h���g npzEuwcfhÀ§i©<ªih �Hq�s�u�npx|z ±�  u
g�s¯�<s|r­uwh	�lu�cfhEs|zfnt~�x|u��wx|{o�®x�¦�uwcfh¬��h	�ozfxIr � ~l~�u��wh�~w~is�z � u�c�h � n­Å:q�~�nyxIz¡�.svuwh�x|¦Æ¤onpzfh�uwnp��h	z�h	�w�|� ±
Ð¬x � h	rt~�x|¦)u�c�h#°��.~�u��Ih	zfh��ws�u�npx|zÁc�s¯¶Ih#qfz � h	�wrynpzfh � u�cfh®{5xI~w~�np�frph#npgi{�xI��u.s�z��	hQx|¦)u�cfhQ°��.~�u�u�¢£x
h	Å5hO�^u.~ ± ��hO��h�zIu � h�¶|h�ryxI{fgih	zHuw~d~�qf�|�Ih�~�uÄuwc�svu�x�uwcfh	�dgih��.c�s�zfnt~�g�~���s�z&�5h�npzH¶Ix|rp¶|h �L±�� x|�dnpz�~�u.s�z��	h|¥
uwcfh��	x|gi{f�wh�~w~�np�fnprynyu��&��xI���wh���u�npx|z�glx � h�rp~ � xÀzfx|u�uws�¤Ih�nyz¬sI�	��xIqfzHu�u�cfh � h	z�~�n­u����|�.s � nyh�zIu�npz}µ�qfh�z���h
s|z � q�~�q�s|ryrp��c�s¯¶IhÄ�5h	h�zl��s�rpny�f�.svuwh � x|z�q�zfn­¦´xI��g � h	z�~�nyu�� u�h�~�u�Íû�	sI~�hO~ ± bdcfh£{f��hO~�h�zHu�{�s|{�h��3np~�¦´x}��q�~�h �
xIz � h	z�~�n­u��&�|�.s � nph	zHu�h�Å:h���uw~��	x|g���nyzfh � ¢�nyu�c�uwcfh�nyzfµ�qfh	z���h�x�¦�u�cfh�ÐEs|�.c�zHq�g��5h	� ±
�Dx|�w¤}~Lx|z � h�z�~�n­u��Æ¶¯s|��ntsvuwnyxIz h�Å:h��^u.~Anpz)~�q�{�h��w~�x|zfnt��µ�xv¢�~As|��h²~�u�npryrI��hO��h�zIu�s|z � c�s¯¶|hS�5h	h�z�h�~w~�h�zHu�nts�rpry�
¦´x}�	q�~�h � xIz��5x|q�z � s��w�Àrts¯�|h��w~�� j�
W¥�� : 
 ±²¹ g�sv��xI�d�	x|zHu��wnp�fq}u�npx|z � xIzfh nyz�� j�
�¢£sI~[uwx�~�cfxv¢ u�c�s�u�u�cfh
§oÍÏªÆgix � h	r5¦Vs�nprp~[u�x³��h�{f�wx � q���h�u�cfhÆryxI�Is��wnyu�cfgint��rps¯¢Á�5h���s�q�~�h�x|¦ � h	z�~�nyu��i¶¯s|��ntsvuwnyxIz�~ ± bdcfh_s�z�s|ry�}~�np~
x|¦�� j�
���xIz���rpq � h � uwc�svuduwcfh)ª�ÍWh��Iq�svu�npx|z�nt~d��hO~�{5x|z�~�np�fryh_¦´xI�du�cfnt~�{f�wx|�frph	g ±
bdc�h_�	qf��h_{f�wx|{5xI~�h � npz�� j�
W¥}nt~Äu�xis|����x|q�zIu£¦´x|� � h�z�~�nyu����|�.s � nyh�zIu.~²uwcf�wx|qf�Ic���xoh	¿��	nyh�zHuw~d» ½ x|� ' ½ * ±
� x|rpryxv¢�npzf� uwcfhÆ~ws�gih�n � h�s�¥ ¹ qf{5x|ny��s|z � ��nts�rts�� : 
L~�q��|�|hO~�uwh � u�x³gix � n­¦´�lu�c�h � nyÅ5q�~�npx|ziuwh	�wgÔx|¦Lu�cfh
ª�ÍÏh �Hq�s�u�npx|zA¥}~�x³uwc�svu � h	z�~�n­u��&�|�.s � nph	zHuw~ds|��h���xIqfzHu�h�����s|rps|z���h �L±
  u�nt~�h	�}s|ginyzfh � nyz�u�c�h�{f��hO~�h�zHud{�s�{5h	��uwx�¢�cfnp�.c(h	�Huwh	zHu�~�q��.c�n � hOs|~���s�z���h�s|{f{frpnyh � u�xl¦´��h�h)~�c�h�s��
µ�xv¢�~�rpny¤Ih³giny�}nyzf��rts¯�|h	�.~ ± bdc�h³npzfnyu�nts�r²�.cfxInp�	h�¢ds|~�u�x�q�~�h�s&glx � h�rSx�¦£§À©<ªlu��o{�h ±%� x|z�~�n � h	�wnyz��
uwcfh�{���xI{�h���uwnyhO~�x�¦Suwqf�w�fqfrph	z��	h�zfhOs���uwcfh³�	h	zHu�h��Æx|¦[sÀ~�h	ry¦áÍÏ~�nyginprps|��giny�onpzf��rps¯�Ih	�O¥�nyuÆ¢�npryr���hi~�cfxv¢�z
uwc�svu uwcfhi��h�rps�u�npx|zE�5h�u�¢£h	h�zD»�½³s|z � uwcfhix�u�c�h	����xoh�¿À�	nyh�zIu.~ x�¦²uwcfhigix � h	rSnt~ zfx�u u�c�hi~ws�gihis|~_npz
uwcfh�h �Hqfnprynp�f�wnyqfg %	x|z�h�x|¦Æs#�5x|q�z � s��w�®rps¯�Ih	� ±<¹ �wh	rtsvuwnyxIz npz � h�{�h�z � h	zHu�x�¦�u�cfh(gix � h	rt~l¢�nyrpr���h
{���xI{�xH~�h � ¥�npz#¢�cfnt�.c(u�c�h³�wh	rtsvuwny¶Ih)nygi{5x|��uws|z���h)x|¦Su�cfh³{fcfh�zfx|gih	z�sÀnpzH¶Ix|rp¶onyzf�&ÐEs|�.c¬zoqfg��5h	� s�z �
� h	z�~�n­u����|�.s � nyh�zIu.~�s�{f{5h�s|�w~���rph�s��wrp� ± b�x&nyrpryq�~�uw�ws�u�h u�c�h�npgl{5x|��uws|z���h�x|¦3u�cfnt~��HqfhO~�uwnyxIzA¥�s|z � s|~�u�cfh
gix � h�rp~�s��wh²�.svu�c�h	��~�h	z�~�nyu�np¶|hSuwx�uwcfhÄ¶vs|ryqfhO~Ax|¦fu�cfh£��xIz�~�u.s�zHuw~�¥¯��hO~�q�r­u.~L¦´�wx|g¾h	gi{fnp��nt�	s|r|xI��np�|npz�¢�nyrpro��h
npzv��hO�^u�h � npzHu�x)uwcfhÆ¦´x|�wg�qfrtsvuwnyxIziu�x³°�z � zfhO��hO~�~ws��w�l�	x|z � n­uwnyxIz�~²¦´xI�[uwqf�w�fqfrph	zHu£�	ryxH~�qf�wh�uwx��wh	{f�wx � q��	h
uwcfh u��wh	z � ~dx|��~�h	�w¶|h � npz¬~�npgi{fryh_µ�xv¢�~drpnp¤|h�~�q�{�h��w~�x|zfnt�Æ¦´��h�h�~�cfhOs���rts¯�|h��w~ ±
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� x|�(uwqf����qfryh�zHu¬µ�xv¢�~	¥ �Ixv¶|h	�wzfnpzf� h��Hq�svuwnyxIz�~¬s��wh®x|�}u.s�npzfh � ¦´��xIg u�c�h<s¯¶|h	�.s��Ih ��$ s¯¶onyh���Í�mHu�xI¤|hO~
h��Hq�svuwnyxIz�~ ± bdc�h�glx � h�ryrpnpzf�¬x�¦���xIgl{���hO~�~�ny��ryh³µ�xv¢Ôh �Hq�svuwnyxIz�~ nt~�x�¦áuwh	z®g�s � hi¢�nyu�c®u�¢£x�¤onpz � ~�x|¦
s¯¶Ih	�.s��Ih�~ 23¶|h�ryx}�	n­u��À�	x|gi{�xIzfh	zHu.~ÆË:� )ÏÎ^¥ouwh	gi{�h��ws�u�qf�wh³Ë:HÆÎÄs�z � u�x|uws�r:h�zfh	�w�|�¬Ë:4³ÎÄs|��h � s¯¶o�wh�g�s|~w~�Í
¢£h	np�|cHuwh � s¯¶|h��ws|�|h � ¢�cfnpryh�sE��h	�ozfxIr � ~�s¯¶|h��ws|�|hlnp~�q�~�h � ¦´x|� � h	z�~�nyu��¡Ë:�oÎ�s�z � {���hO~�~�qf�whEË � Î ± b�x
h	�}{f��hO~�~²u�cfhÆqfzf¤ozfxv¢�z&�	x|�w��h�rps�u�npx|z�~�¥Is)u�qf�w�fqfrph	z���h�gix � h�r�nt~[�wh �Hqfnp�wh �L± bdcfh ��rpxI~�qf��h�¦´x|�d��h	�ozfxIr � ~

ß�ßÃò�A�çCB.é �



� � "#�����C��
1������� " 
	�	� ��� ���
	 "��!��� "�
1�

~�u��wh�~w~�h�~Snt~²�Iny¶Ih	zi�o���£x|q�~�~�nyz�h�~�� � ~²sI~�~�qfgi{}u�npx|z 2£© ���� K K) � K KF - P � E )GFS©�3HÉvÓ��}§ J )GFd¢�n­uwc P � - '�� �o§ �ª
uwcfh£h �f� ��¶ont~��	xI~�n­u��I¥�§ - ����� ) K K � ) K K u�cfhÄu�q����fq�ryh�zIuS¤onpzfh�uwnp�Äh	zfh����I��s�z ��E )GF9-	� � )� $ F @
� � F� $ ) © 3Ó � ���� $ � J ) Fuwcfh��.svu�h x|¦�~�u��.s�npz ± bdcfh�q�~�h_x|¦�uwcfh�§³©Dª)glx � h�r � ��
A�wh�~�qfr­u.~dnyz�uwcfh ¦´x|rpryxv¢�npzf��~�h�u�x�¦3h �Hq�s�u�npx|z�~92
���������������������� ����������������������

� ���� @ � ��� )� $ ) - Ñ

� ���/F��� @�� 8 �-� ):�/F)@ � J ) F�=� $ ) - �� $ )�� 8 P @ P �+= E ) F�©
3
Ó �o§ J )GF��

� 4��� @ � � ) 8 4 @ � =� $ ) - �� $ )�� 8 P @ P �+= E )GF �/F @�8 O @ O �+= � H� $ ) @ P �
» � � §� $ ) © 3
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»�½�� � ª� $ ) � @=' ½ * ª§ �¾© ' ½ 0 � ª
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¢�nyu�c
� - © ���� K K) � K KF � � )� $ F ¥Æu�cfh®{f�wx � q��^uwnyxIz«uwh	�wg x�¦i§ s�z � 4 uwcfhDu�x|uws�r h�zfh	�w�|� � h	°�zfh � s|~ 2
4>-�� 8 '! �H @lÇ¯É 3>� ) � ) @�§�= ± bdcfh²gix � h	rInp~ �Iq�n­uwh[~�u.s�z � s�� � npz)��xIgi{f��hO~�~�np�fryh�uwqf����qfryh�z���h[glx � h�ryrpnpzf� ±
� x|� � h	uws|nyrt~Ss�z � h	�o{�rps|z�svuwnyxIz�~3��x|z���h	�wzfnpzf�Æu�cfnt~Sgix � h	rW¥�uwcfh���hOs � h��S�	s�zl�wh�¦´h	�3uwx_u�cfh�~�qf�w¶|h	�³s���u�nt��rph
x|¦#" s�uw~�¤Hn �ñ��
 ±
$ % ������
.�506
�$��)�(
��������Â* ���������	
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&('*) +
,.-0/21�-4365.798�:<;>=
¹ ����xI� � npzf�duwx 4�q�s�zf� ��� ���@? � j�
W¥OuwcfhÄ�	qf���wh	zHu�gix � h�ryrpnyz���x�¦fª�ÍÏh �Hq�svuwnyxIz�{f�wh�~�h	zHuw~�s�z�npz���xIgl{�svu�np�fnprynyu��
¢�nyu�c#u�cfhlh��}nt~�uwh	z��	h�x|¦²cfny�Ic � h�z�~�n­u��(�|�.s � nyh�zIu.~ ± bdcfhl��hOs|~�x|z¬nt~�uwc�svu_u�cfhi~�uws�z � s�� � §�©¨ªigix � h	r
q�~�hO~_s(~�h�u�x�¦£gix � h	rprynpzf�¬��xIz�~�u.s�zHuw~_¢�cfnt�.cD��h�gis|nyz�~Æq�z��.c�s�z��|h � ¢�c�svuwh	¶Ih	�Æu�cfhiµ�xv¢ 2Æuwcfhiq�~�q�s�r
¶vs|ryqfhO~dx�¦�u�cfhO~�h)�	x|z�~�uws|zIu.~	¥fsI~£u�cfh��&s��wh h	gi{frpxv�|h � npz�uwcfh�{f�wh�~�h	zHu�¢ÄxI��¤Às|��h�sI~£¦´x|rpryxv¢�~92

'£½ � -¼Ç|Ò , , . '£½ � -¾Ç|Ò 2-3 .!»�½ -�ÇIÒ Ó .!»A� -�ÇIÒ Ñ . ' � - ÑfÒ Ñ 2
� x|����xIz�~�uws�zHu � h	z�~�nyu���µ�xv¢�~�¥ou�cfh rpx}�	s�r:h��Iq�nyrpny����npqfg+�	x|z � n­uwnyxIz&npz�uwcfh ¢£s|ryr:�wh	�InyxIz&x�¦3sl��xIqfz � s|���
rts¯�|h��dryhOs � ~£uwx³uwcfh ¦´x|rprpxv¢�nyzf�l�wh	rtsvu�npx|z 2
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� x|�£¶vs��wnps|�fryh � h	z�~�nyu�����xIqfz � s|���irts¯�|h	�.~�¥|�wh	rtsvu�npx|zEËW�|Î7
�� � ������� ��
 �*���v¥fs�z �&� h�z�~�nyu��i�|�.s � nph	zHu.~²c�s¯¶Ih
uwx ��h£uws|¤|h�z³npzlsI�	�	x|qfzHu ±�  ¦��I�ws � nyh�zHuw~�x�¦:» ½ s�z � n­¦�u�cfh � n­Å:q�~�nyxIz³x|¦:§³s��whÄzfh��|rpny�Iny��ryhI¥¯u�cfh�s|r­uwh	�wz�svuwh
¦´xIryrpxv¢�npzf�³�wh	rtsvuwnyxIz���s�z���h � h	�wny¶Ih � ¥

» ½ 8 ' ½ ��© ' ½ �>=B � C '�� -¼Ç @�� � '� � �� ' . '
�
� � � �� ' � �

~�cfxv¢�npzf�¸u�c�svu � h	z�~�nyu�� �I�ws � nyh�zHu#h�Å:h���uw~Qh	zHu�h��QnpzHu�xÁuwcfh¡�	x|gi{�s�u�np�fnyrpnyu�� �wh	rtsvuwnyxIz�~�c�ny{��5h�u�¢£h	h�z
gix � h�ryrpnyz��®�	x|z�~�uws|zHuw~ ±È¹ �	�	x|� � npzf�#uwx�4�q�s|zf� �C� � � ? � j�
�u�cfnt~ih��}{frts�npz�~³u�c�h � n­¿À�	qfr­uwnyhO~ix�¦_u�cfh
§oÍÏª�glx � h�r�uwx)�wh	{f�wx � q���hduwcfh�rpx|�Hs��wn­uwcfginp�drts¯¢¸x�¦As���xIgl{���hO~�~�ny��ryh��5x|qfz � s��w�³rts¯�|h�� ±�  zÀ~�q��.ciµ�xv¢�~	¥
uwcfhÀuwh	�wg���� ' É�� � �oÉ � ' . ' � É>� � � �fÉ � ' �	� �	s|zfzfx�ul��h�zfh��|rph��^uwh �L± bdcfh�~ws�gih�n � hOsEnt~�q�~�h � nyz u�cfh{���hO~�h�zIui¢£x|�w¤®u�x¨~�uwq � �<giny�}nyzf�®rts¯�|h��w~³¢�n­uwc¸rps|���Ih � h�z�~�n­u��<¶vs|��ntsvuwnyxIz�~ ± 4�xv¢£h	¶Ih	�O¥²~�h�r­¦�~�npginyrts��
giny�}nyzf��rps¯�Ih	�.~ � x�zfx|u[x|�5h	�lh �Hqfnprpny�f�wnpqfgÔ�	x|z � n­uwnyxIz�~	¥ � nyÅ5q�~�npx|z&��s�zfz�x�u[�5h�zfh��|rph��^uwh � s|z � ªÆ¶¯s|��nph�~
s|ryxIzf�Àuwcfhlµ�xv¢ ± bdcfh���h	¦´x|�wh|¥Lnyu�gis¯�¬�5h�~�q�~�{5h���u�h � u�c�svu_u�cfh�s�z�s�rp�o~�nt~Æx|¦[¢ds�rpr�µ�xv¢�~Ænt~_zfx�u�¶vs�rpn �
¦´xI�d¦´��h�h�~�cfhOs��dµ�xv¢�~ ± bdcfnp~�np~dh	�}s|ginyzfh � nyz�u�c�h_z�h��ou�~�hO�^uwnyxIz ±
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� q��)s�npg nt~ u�x({f�wx|{5xI~�h�s(��h�rps�u�npx|zD��h	u�¢Äh�h	zDu�cfhÀª�ÍÏh �Hq�s�u�npx|z®��xoh�¿À��nph	zHu.~	¥Anpz¨x|� � h��Æuwx¬{f�wx|{5h	�wry�
� h�~w���wny�5h¨nyz���x|gi{f�wh�~w~�ny�frph®gin­�}npzf�«rts¯�|h	�.~�¢�n­uwc � h	z�~�nyu�� �I�ws � nyh�zHuw~�¥ s|z � u�c�h	z¾u�x � h�u�h���ginpzfh¨ny¦
~�q��.c«z�h	¢ ¶vs�rpqfhO~�s|��hD��x|gi{�s�u�np�frph#¢�nyu�c«uwcfh®h��}nt~�uwnyzf�¡��xIgl{���hO~�~�ny��nyrpn­u��¡gix � h	rt~ ± �DhD�.c�xI~�hEu�x
¤Ih	h�{D�	x|z�~�uws|zIu '�� .!' ½ ��.!' ½ �-.�» � s�z � u�x¬h	�o{���hO~�~�» ½ npzDu�h	�wg�~�x�¦dx�uwcfh	�)�	xoh�¿À��nph	zHuw~_uwx¬x|�}u.s�npzDs
�wh	rtsvuwnyxIz(u�c�s�u�u.s�¤|hO~�npzHu�x�sI�	�	x|qfzHu_~�qf��~�x|z�np��h	Å5hO�^u.~³Ë � h	z�~�nyu��¬¶¯s|��ntsvuwnyxIz�~.Î�s�z � ~�qf{5h	�.~�x|zfnt��h�Å:h���uw~
Ë>��xIgl{���hO~�~�ny��nyrpn­u��fÎ£s�ryu�xI�|h	u�cfh�� ± �Qh)�	x|z�~�n � h	�duwcfh_¦´x|rpryxv¢�npzf�À§&s|z � ª�h �Hq�s�u�npx|z�~ 2
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¢�c�h	�wh � K & K np~£uwcfh�{f�wh�~w~�qf�wh�Í � nprps�uws�u�npx|z�uwh	�wg+s�z � ª��[nt~£u�c�h u�x�u.s�r � np~w~�np{�s�u�npx|z ±
)²s|��rp� �	x|gi{f�wh�~w~�np�frph�gix � h	rt~ �p� 
 � � 
 � ��
�nyz���rpq � h=�)(C� ��
 � 
	��u�h���g�~ix�¦ ��xIgl{���hO~�~�ny��nyrpn­u��¨rpnp¤|h�u�cfh
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	� ��� ����
����i��xI���wh	rtsvuwnyxIzls|z � u�c�h ��
	� � � � ��
�� � ��
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 ������
����³u�h	�wgºË+* 63-�,oÉ�Ó P 8-,�Ò �/. .!= � Î²¢�cfnt�.c
nt~�{�s|��u)x|¦Äuwcfhiu�x|uws|r � nt~�~�ny{�svu�npx|z®�.svuwh ± bdcfh��wh��	h	zHu � h	¶Ih	rpx|{fgih�zIu.~�npz®�	x|gi{f�wh�~w~�np�frphiglx � h�rp~�� +�
W¥
� � 
²~�qf�|�Ih�~�u�u�c�s�u�uwcfh � nyrtsvu.svu�npx|z � np~w~�np{�s�u�npx|zE¶vs��wnph�~�rpnp¤|h 5�0� s�z � u�cfh���h	¦´x|�wh)nyz#gis|zo�(~�qf{5h	�.~�xIzfnt�
uwqf�w�fqfrph	zHu[µ�xv¢�~[¢�cfh	�wh 5 �2131 Ç�u�cfnt~Ä�	x|zHu��wnp�fq}u�npx|ziuwx � nt~w~�np{�svuwnyxIz�g�s¯�l�5h�z�h	�|rph���u�h �L± � x|�Ä¢ÄhOs�¤
�	x|gi{f�wh�~w~�np�fnprynyu��|¥	u�cfhÄ{f�wh�~w~�qf�wh � nprps�uwsvuwnyxIz u�h���g·¶vs��wnyhO~:rynp¤|h 5 �� ¥¯�fq}u�nt~Azfh��|rpny�Iny��ryhS¢�cfh�z�{f�wx � q��^uwnyxIz
��s�rts�z��	h�~ � np~w~�ny{�s�u�npx|z ±3¹ ��xIz�~�h��Hqfh	z��	h�nt~[uwc�svudnpz�g�s�zo��~�n­uwq�svuwnyxIz�~	¥Huwcfnp~Äuwh	�wg gis¯�i�5hÆ¢£h�s|¤lu�xox ±
bdc�h�g�s�npzÀh�Å:h���u£x|¦���xIgl{���hO~�~�ny��nyrpn­u��I¥IsI~Ä~�qf�|�Ih�~�u�h � �H�luwcfh�zoqfgih	�wnt�	s�r:~�nyg³qfrps�u�npx|z�~[x�¦�m}s|��¤vs|� �p� 8 

s|z � x�¦ � �wh	q�z � �C�5��� �p�|��
5�	s|zlu�cfh���h	¦´x|�wh£�5h�s � hO���wh�sI~�hdx�¦:uwcfh���h��Hz�x|r � ~²~�u��wh�~w~�u�h	z�~�xI�²np~�x�uw��xI{o� ±�  u
g�s¯����h)q�z � h	�wrpnyzfh � u�c�s�u�u�cfh�h��}{�h���npgih	zHuws|r�svu�u�h�gl{fuw~�uwxÀ�.cfh��.¤&u�cfnt~�co�o{5x�u�c�h�~�np~�s|��h uwh��.cfz�np��s�rpry�
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� n­¿À��q�r­u���u�c�h	�wh¬np~&zfx<��rph�s|��nyz � np��svu�npx|z¸x|¦ �.c�s|zf�|hO~inyz¸uwcfhEs�z�np~�x�uw��xI{H� nyz �p�O��
Ï¥ �y�O� 
�¢�cfnprph¬u�cfh
gihOs|~�qf��h�gih	zHuw~[nyz �p�	j�
:s|z � �p� : 
L~�q��|�|hO~�u[u�c�s�u£~�q��.c&s�z&h�Å:h��^u£np~Änpgl{5x|��uws|zHu ± Ð(x � h	rt~Ä��h�{f��hO~�h�zHu�npzf�
uwcfnt~Sh�Å:h���uÄs��wh�zfx�u²�Ih�u[s¯¶vs�nprts��frph ± bdcfh�{fco�}~�nt�	s|r}�|qfhO~�~�h�~²q�~�h � �H��u�cfh�h��}np~�u�npzf��gix � h	rt~Sx|¦�uwcfh�°��.~�u
�Ih	zfh��ws�u�npx|z(s��wh)��h���u.s�npzfry� �Hqfh�~�u�npx|z�s��frph ± 4�xv¢£h	¶Ih	�O¥�s|~�u�cfh���¢£h	�wh u�qfz�h � uwx&��xIgl{�q}u�h�~�qf{5h	�.~�xIzfnt�
giny�}nyzf��rps¯�Ih	�.~�¢�nyu�cD��x|z�~�u.s�zHu � h�z�~�n­u��I¥�uwcfh	�¬c�s¯¶|h){f�wx|��s��frp��~�x|gihls��fnprynyu��(u�x���h�{f�wh�~�h	zHu��|rpx|��s�rpry�
uwcfhDh�Å:h��^u(x�¦l��x|gi{f�wh�~w~�ny�fnprpn­u��¡x|z u�qf�w�fqfrph	z��	hQnpz giny�}nyzf�Èrps¯�Ih	�.~ ± Ð(x|�wh#{���hO��nt~�h�ry�I¥�n­u¬g�s¯�¸��h
~�cfxv¢�z¬npz#sÀ~�nygi{frph³��s|~�h�cfxv¢�s�zEh	Å5hO�^u svu�uw��np�fq}uwh � uwx � nt~�~�np{�svuwnyxIz¬gis¯���wh	{f�wh�~�h	zHuÆs|zEs�ryu�h	�.svuwnyxIz
x|¦A{f�wx � q��^uwnyxIz ±�� x|�Äh��fs�gi{frph|¥o��xIz�~�n � h��²u�c�h�h �Hqfnprpny�f�wnpqfg %	x|z�h�x�¦�s)�	x|gi{f�wh�~w~�np�frph��5x|qfz � s��w�³rts¯�|h��
npz(¢�cfnt�.c

� -«ª � xI� © �� . . " . . � I� ' -«ªN@<ª 6
  ¦²¢£h�h��}{f�wh�~w~�uwcfh � nprtsvuws�u�npx|z � nt~w~�np{�svuwnyxIz¬nyz(uwcfh)¦´xI��gºª 6 -·ª�� 8 5 � =�¥�u�c�h�{f�wh	¶onpx|q�~�h��Hq�s�rpn­u����	s|z
�5h��wh	¢��wn­u�u�h	z(s|~ 2 C '���§ � I� '�� Ç�©�� 8 5 �+= ª��� - ª  ¦�ª�É�� nt~�zfx�u�¦Vs��&¦´��xIg6�I¥�u�c�h#°�z�s�r_��h�rps�u�npx|z«~�cfxv¢�~�uwc�svu	� 8 5 � =i¢�cfnp�.c ¢£sI~ÀnpzIuwh	�w{f�wh�u�h � s|~
s���xIgl{���hO~�~�ny��ryh � np~w~�ny{�s�u�npx|z#�	x|�w��hO�^uwnyxIzA¥L�	s�z#��hlqfz � h��w~�u�xox � sI~Æs���xI���wh���u�npx|z(uwx '�� ±�  z#giny�}nyzf�
rts¯�|h��w~�¥Ou�cfhdh��Iq�nyrpny����npqfg �	x|z � n­uwnyxIz�nt~3zfx�u3¦´qfry°�rpryh � ¥|h�¶|h	zisvuSrpxv¢ ~�{�h�h �L± 4�xv¢£h	¶Ih	�O¥vn­uSnt~�¦´x|qfz � ¦´�wx|g
�D�o�|z�s|z�~�¤Hn:s�z ��� nyh � ryh�� � ~Ä¢ÄxI��¤ �p��� 
5u�c�s�udª -«Ñ�ÒôÊ�x|�dÑfÒ 
>� ±�¹ ~w~�qfginpzf�³u�c�s�uÄuwcfhÆ{���xI{�xI��uwnyxIz�s�rpn­u��
�	x|z�~�uws|zHu nt~ zfx|u � �ws|g�svu�nt�	s|ryrp�Es�ryu�h���h � �o�#�	x|gi{f�wh�~w~�np�fnprynyu��|¥Au�cfhÀ~ws�gih�s�z�s|ry�}~�np~ ��s�zD��h�q�~�h � ¥�svu
rph�sI~�u&�Hq�s�rpnyuwsvuwny¶Ih	rp� ±�  z#u�cfhih��fs|gl{�ryhO~Æ{���hO~�h�zIuwh � c�h	�wh|¥Lh��}nt~�uwnyz���gix � h	rt~ s�ryu�cfxIqf�|c �Hqfh�~�u�npx|z�s|�frph
npzÔu�cfh�ny� nyzHu�h���{���h	uwsvuwnyxIz ¢�nprpr&�5hÁq�~�h � u�x�h��}{frpx|�wh¡u�cfh�ny�È��x|z�~�h��Iq�h	z��	h�~®npz2u�cfh«��s�rt��qfrtsvuwnyxIz�~ ±
bdc�h	�«npzo¶|x|rp¶|hQu�c�h¨{f��hO~�~�qf�wh�Í � nprps�uwsvuwnyxIzÁu�h���g � K & K s�z � u�c�h®u�x�u.s�r � nt~w~�np{�svuwnyxIz·ª � ± ¹ �	�	x|� � nyz��
uwx«m}s��w¤vs�� �C����� ? �p��
�xI�	�:h	g�s�z!� ��
W¥_uwcfnp~¬u�h	�wg ��s�z·��h � h���xIgi{�xH~�h � npzHu�xÁs¸~�xIryh�zfx|n � s�r {�s|��u
ËVzfx�uwh � ªH¥�¢�cfnt�.cÁ¶|h���ny°�hO~�u�c�hQs��5xv¶|hEª�ÍÏh �Hq�s�u�npx|z�Îis|z � s<�	x|gi{f�wh�~w~�np�frph¬{�s���uQË´¢�c�np�.c«z�h	h � ~�u�x
�5higix � h	rph � Î ± Ð¬s�zo�¬gix � h	rt~iËá¦´xI��h��fs�gi{frph �p��
Ï¥ � � 
W¥ � ��
´ÎÆc�s¯¶|h�u�cfhl¦´xI��g 2 ª�� - � 8 5 �+=
� ªH¥
¢�nyu�c � 8 5 �+= - Ç @ ¦´qfz��^u�npx|z 8 5 �+= ± Ð¬x|�wh	xv¶|h���¥�u�c�h � h	°�zfnyu�npx|zÈx�¦�u�c�h�h �f� �¨¶onp~w��xH~�nyu��®c�s|~
uwxE�5h&�wh���xIz�~�n � h���h �L± bdcfhÀq�~�q�s�rÄryxv¢dÍû~�{�h�h � ¦´x|�wg nt~ '>�#�}§ � Évª ± bdcfhÀ¶vs�rpqfhÀx|¦ '>�®n � h	zHuwn­°�h � s|~
8�© ��/. .&" . .áÉ�§�= � � h���np¶|hO~S¦´�wx|g h��Hqfnyrpnp�f��npqfg ��xIz�~�n � h��ws�u�npx|z�~ ± bdc�h�h �Hqfnprynp�f�wnyq�gÔ��s�z�zfxv¢¸�5h�h��}{f�wh�~w~�h �
sI~ � - ª��[npz�¢�cfnt�.c¬ª�� - ª @ ª�6 ± bdcfnt~�gix � n­°5�	svuwnyxIz�rph�s � ~£u�xluwcfh���h�rps�u�npx|z 2

Q � - ' � �}§ � É#8>ª @ ª 6 =
bdc�np~¡~�c�xv¢�~¨u�c�svu uwcfh u�x�u.s�r � nt~�~�ny{�svu�npx|z+~�cfxIqfr � ��h q�~�h � npzÂuwcfnp~È�wh	rtsvu�npx|z n­¦¬uwcfh �wh	rtsvuwnyxIz
'�� - 8�© ���. . "�. .tÉ|§�= � nt~&~�u�nprpr�q�~�h �L±¾  ¦ � nprps�uws�u�npx|z}Í � nt~�~�ny{�svu�npx|z¡nt~&~�gis|ryrW¥£u�cfnt~À�wh�°�zfh	gih	zHu&g�s|¤|h�~
z�x�rts��w�|h � nyÅ5h���h�z���h���c�xv¢Äh�¶|h	�O¥:¢�n­uwcDu�cfh�h	�ont~�u�npzf�(glx � h�rp~�¥�ª>6���s�zDc�s¯¶|hi~�np�|z�n­°���s�zHu�¶vs�rpqfh�~�¥�s�z �
~�x|gih��	s|q}u�npx|z(~�cfx|qfr � ��h u.s�¤|h�z ±
  z�xI� � h	�(u�x �.cfh��.¤ u�cfh<�Ih	zfh��ws|rynyu�� x|¦l�wh	rtsvuwnyxIz�~�cfny{�~¬��h	u�¢Äh�h	z¾uwcfh ��xIz�~�uws�zHu.~¬x�¦iu�c�h<gix � h	rt~	¥
~�h	ry¦áÍÆ~�nyginprps|�)gin­�}npzf�¬rts¯�|h	�.~ npz®u�cfh�¶ont��npzfn­u��Dx�¦£u�c�hÀg�sv�}nyg³qfg�x�¦£u�qf�w�fqfrph	zHu�¤onpzfh�uwnp��h�zfh	�w�|�Qs��wh
�	x|z�~�n � h	�wh �L± bdcfh¬g�s�npz¡n � hOsDnp~iuwxD°�z � ��xIz � nyu�npx|z�~luwxDh�z�~�qf��h�uwc�svu&s®��xI���wh���ul��s�rts�z��	h�npz¡u�cfh
h��Hq�svuwnyxIz�¦´x|�dª_nyz&u�cfh %	xIzfh�¢�cfh���h�u�cfhÆu�h���g�~£s��whÆ~�ny�Izfny°��	s|zIuO¥Iz�s�gih	rp�inyz&u�cfh ��h�zIuwh	�£x�¦Auwcfh_rps¯�Ih	� ±
  u3nt~��wh���s�rpryh � u�c�svu3nyzl~�q��.c)µ�xv¢�~	¥�~�h	ry¦áÍû~�npginyrts��wn­u��_npgl{�rynph�~�u�c�svu�u�cfhd{5h�s�¤ ¶vs�rpqfh£x�¦fuwqf�w�fqfrph	zHu�¤onpzfh�uwnp�
h�zfh	�w�|��np~Æ��xIz�~�u.s�zHu�s�rpx|z��iu�cfh�µ�xv¢�¥�s|z � u�c�s�u�u�c�h�rpxo�	q�~�x|¦3u�cfh)g�s��onpg�q�g+x|¦²¤�nt~�sÀ~�u��wh�s|girynpzfh ±
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Ð¬x|�wh	xv¶|h���¥}~�u��wh�s|glrpnpzfh�~�s|��h)~�u��.s�np�|cHu�rpnyz�h�~ ± � cfxH~�npzf�iuwcfnp~Æ{�s|��uwnp�	qfrps|��~�uw��hOs�girpnyzfh)sI~�rpx|zf�In­uwq � npz�s�r
s��}np~dx|¦���xoxI� � npz�s�u�h_nygi{frpnyhO~�2

$ §
$ � - Ñ s�z � � §� ' - Ñ ¦´xI� $ - Ñ

  z¡�|h�zfh	�.s�rW¥Snyuint~l¦´x|q�z � npz h	�}{�h���npgih	zHuw~¬ËWmoh	h�¦´x|�ih	�}s|gi{fryh��p��� 
�¦´xI�i~�qf��~�x|z�np����h	¦´h	�wh	z��	hOÎ)u�c�s�u�¥
¢�nyu�c�nyz�glhOs|~�qf�wh	gih	zHu£sI�	�	qf�wsI���I¥ Q � nt~ds�{f{���x¯�}npgis�u�h�ry�i��xIz�~�u.s�zHu�svu£u�cfh_¶onp�	nyzfnyu���x�¦�u�cfh_g�sv�}nyg³qfg
x|¦f¤ ± bdcfnt~3s�{f{f�wx¯�}nyg�s�u�npx|z ¢�nyrpro��hÄq�~�h � npz�uwcfhÄ{���hO~�h�zIu � h	�wnp¶¯s�u�npx|z ±�  u�npgi{frynph�~�uwc�svu�u�cfh£g�sv�}nyg³qfg
x|¦�¦´�wnp��u�npx|z(nt~dryx}�	s�u�h � s�u�u�cfh�npz}µ�hO�^u�npx|z�{5x|npzIu�x|¦�uwcfh�gih�s|z�¶Ih	rpxo�	n­u��&{f��x|°�rph ±
¹ ~_~�qf�I�|h�~�u�h � nyz �y� : 
Ss�z � s|r­uwcfx|q��|c � nt~�~�np{�svuwnyxIzEgih�s|~�qf�wh	gih	zHu.~�s��wh � ny¿À��qfryu�¥LnyuÆnt~ s|~w~�q�glh �

uwc�svu�npzDu�cfh���h�zHu�h	��x|¦[uwcfhiglny�}nyz���rts¯�|h���¥L{���x � q���u�npx|z®s�z �D� nt~�~�np{�svuwnyxIzQs��whl{f��xI{�xI��uwnyxIz�s�r ± �Ányu�c
~�q��.c¾s�z¾s|~w~�q�gl{fu�npx|zA¥�s�z � �	x|z�~�n � h	�wnyzf�Èu�c�h � h�°�z�n­uwnyxIz·x|¦ Q � - '���§ � Évª<s|z � ª - � � nyuEnp~
~�u��.s�np�|cHu�¦´x|�w¢£s|� � uwxÀ~�cfxv¢«u�c�s�u 8���É�§<= � - '���É � ¢�c�h	�wh���nt~du�cfh uwqf�w�fqfrph	zHud¦´��nt�^uwnyxIz ±
bdcfh���h	¦´x|�wh|¥A{���xI{�xI��uwnyxIz�s�rpn­u��¬x|¦£{���x � q���u�npx|z¨s�z �D� np~w~�np{�s�u�npx|zDnygi{frpnyhO~�uwc�svu�uwcfh�g�sv�}nyg³qfg x|¦

¦´�wnt�^u�npx|z � ��É � ' nt~�rpxo��svuwh � x|z(uwcfh³s��}np~�¢�c�h	�wh � §�É � ' -·Ñ ± bdcfh³co�H{5x�uwcfh�~�nt~�x�¦²s�¢£h�s|¤&�I�ws � nyh�zHux|¦ Q � nygi{frpnph�~duwc�svu�uwcfh�g�sv�}nyg³qfgÂx|¦3ª�x}����qf�.~�svudu�c�h)~�s|glh {5x|npzHu�¥f¢�cfnt�.c(np~£uwcfh�npz}µ�h���u�npx|z({5x|npzIu
x|¦�uwcfh�gih�s�z(¶Ih	rpxo�	n­u���{���x|°�ryhI¥ou�xox ±
  zv��hO�^uwnyzf�iuwcfh�~�h�{f�wx|{5h	��u�nph�~£npzIuwxEËV�HÎ[�onph	r � ~ 2
����� �����

P �
»A� � � §� ' � @ �¾©;�oª�� @ � K+&-K - Ñ
�%$ ª
$ � - P �

» ½ � � ª� ' � @='�� � ª§ �¾©�'Ä½ � ª§ �oª
Ë´jHÎ

  ¦<��s�z � ª_s��whd{f�wx|{5x|��u�npx|z�s|r}¢�cfh	zÀ~�h	ry¦áÍÏ~�npglnprts��wn­u��³np~²sI�.cfnph	¶|h � ¥|nyu[nt~[�	ryhOs��3u�c�svuÄª_~�c�x|qfr �i� h��	��hOs|~�h
s|ryxIzf� $ ± bdcfh � h���np¶vsvuwny¶Ih $ ªvÉ $ � nt~�s�{�{f��x¯�}npg�svu�h � �o� 2

I � ª� $ � I 6 �� $ � �
� ��xIg uwcfh � h�°�zfnyu�npx|z x�¦du�cfh�¶|xI��uwnp�	n­u��Qu�cfnt�.¤ozfh�~w~ J ¥ � I�É � ' - M I�É J s|ryxIzf�¬u�c�h�~�u��wh�s�girpnyz�h

�	x|z�~�n � h	�wh � cfh���hI¥5s|z � q�~�nyzf�&u�cfh³��h�rps�u�npx|z({f�wx|{5xI~�h � �o�(��s|{�s�gixH~��.cfxIq¬s�z � ��xH~�c�¤|x �ô�vj�
A¦´x|�Æu�cfh
~�{f�wh�s � nyz��³�.svuwh & J É & $ 2

& J
& $

- Ç
3 J .���
	

M I
I)6 R 8 576 =

¢�c�h	�wh J .���
	 nt~du�c�h�~�{���hOs � npzf���.svu�h�x|¦�uwcfh³~�qf��~�x|z�np� c�s|r­¦áÍp��h�uÆ¢�n­uwcE��x|z�~�u.s�zHu � h	z�~�nyu��|¥�n­u�nt~�hOs|~��Àu�x~�cfxv¢Áuwc�svu�2
I � ª� $ � ©

Ç
3 ª � I� ' J .���
	 R 8 576 =
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  zHuw��x � q��	nyz���uwcfh�~�h�s�{f{f�wx¯�}nyg�s�u�npx|z�~�nyzHuwxiËVjHÎ�¥�h	rpnyginpz�svuwnyz�� � n­Å:q�~�nyxIz³x|¦�u�q����fq�ryh�zIuSh�zfh	�w�|���5h�u�¢£h	h�z
uwcfh u�¢£xlh��Hq�svuwnyxIz�~	¥Huwcfh ¦´x|rpryxv¢�npzf�i�wh	rtsvu�npx|z�np~�x|�}u.s�npzfh � 2

»�½ -
»A��8 � ©ÈÇ =�© »A�

��É�§
� K'&-K
�}§ 8 � I� ' =�� � @ Q � � � I� ' � 8 � I� ' =�� � §��

� 8 5 �+= '£½10d©�'£½ *Ä© Ç3 J .���
	
R 8 576 =
��É|§

¹ °��.~�u�nygi{5x|��uws|zIu � nyÅ5h���h�z���hQ¢�n­uwc«u�c�hD��s|~�h#x�¦)�5x|q�z � s��w�¸rps¯�Ih	�.~À�	s|z«�5hD~�h	h�z 2®u�cfh � h�z�~�nyu��
�I�ws � nph	zHu � xohO~Æz�x�u�s�{f{5h�s|�Æh	�o{�rynt��nyu�rp� ± bdcfh³�wh�sI~�xIzEnt~�uwc�svu_u�c�h³uwh	�wg � �}É � ' nt~�s|~w~�x}�	nps�u�h � ¢�nyu�c� §�É � ' x|� � ªvÉ � ' ¥L¢�c�np�.c¨s��wh %	h	�wx(s�rpx|zf��u�cfhÀ�	x|z�~�n � h	�wh � ~�uw��hOs�girpnyzfh ± b�¢£x�x|u�cfh���h	rph	gih	zHu.~�s��wh{���hO~�h�zIu ± � ny�.~�u�rp�|¥²uwcfh�u�h���g�x|¦�u�c�h�zoqfgih��ws�u�x|�lnpzH¶Ix|rp¶onyzf�D»A�#��hO~�q�r­u.~�¦´�wx|g uwcfh � nyÅ5q�~�npx|zÈu�h	�wg
x|¦ u�cfh¨§¡h �Hq�s�u�npx|z ±¼  u�¶vs�zfnt~�c�h�~À¢�c�h	z � - ÇQn ± h � - ª ± m}h���xIz � rp�|¥�uwcfh#rts|~�uÀuwh	�wg/x|¦�u�cfh
� h	zfxIglnpz�s�u�x|��x|�wny�Inyz�s�u�hO~d¦´��xIg uwcfh�rpx|z��|nyu�q � npz�s|r�¶vs��wntsvu�npx|z�~�x�¦ � nt~�~�np{�svuwnyxIz ± bdcfh��	x|z�~�h �Hqfh�z���h�np~
uwc�svu�u�cfh²�wh	rtsvuwnyxIz�~�cfny{_¶vs�rpn � npz_u�cfh[ryxI� %	x|z�hSx�¦fsd��xIqfz � s|����rps¯�Ih	�A�	s|zfzfx|uA��h[~�qfnyuws|�fryh²¦´x|�Luwcfh[��h�zHu�h	�
x|¦�s)giny�onpzf�³rps¯�Ih	�O¥I¢�cfh���h�u�cfh � nyÅ5q�~�npx|zÀuwh	�wg2np~£g�sv�}npg�qfg ±3  u£��s�zÀ�5h_~�h	h�z�u�c�svu���x|gi{f�wh�~w~�ny�fnprpn­u��
��s�zis|��u²h��}{frpnp�	n­uwry��u�cf�wx|qf�Ic³{���hO~�~�qf�wh�Í � nyrtsvu.svuwnyxIzA¥�� s|z � RÆ¥Is�z � npgi{frpnp�	n­uwry��u�cf�wx|qf�Ic�uwcfh�npz}µ�qfh�z���h
x|¦3Ð¬sI�.c�zoqfg³��h���x|z Q � ±²  u�nt~���rph�s|�du�c�s�u�gis|zo�À{�s��.s�gih	u�h	�.~£c�s¯¶|hÆu�x��5h uws|¤|h�z�npz¬s|�	�	x|qfzHu ± bdc�np~
h	�}{f��hO~�~�npx|z®np~i~�u��wnp��u�rp�®¶¯s|ryn � s�u�u�c�h�¶ont��npzfn­u��®x|¦�u�cfh�gis��}nyg³qfg x�¦_§ ± 4�xv¢£h	¶Ih	�O¥�¢£h&¢ds�zHuwh � u�x
h�z�~�qf��h�u�c�s�uds³��x|�w�wh��^uÄ��s�rts�z��	h�npzÀu�c�hÆh��Iq�svu�npx|zi¦´xI�£ª_nt~[xI�}uws|nyz�h � ¥onpz�u�cfh_{�s|��u£x�¦Lu�c�h�µ�xv¢Á¢�c�h	�wh
uwcfh � n­Å:h	�wh	zHu_~�x|q��w�	h�u�h���g�~Æc�s¯¶|h)~�ny�Izfny°��	s|zIuÆ¶¯s|ryq�h�~ ±�� xI��uwcfnp~_�wh�sI~�xIzA¥��	x|z � nyu�npx|z�~�npz¬u�cfhi��h�zHu�h	�
x|¦Au�c�h_rts¯�|h��Ä¢£h	�wh � h�°�zfh �L±S  u�np~dh	�}{�hO�^u�h � uwc�svudu�c�h_�wh�~�qfryu�npzf�³¦´x|�wg�qfrts��wh	{���hO~�h�zIu.~Äs|z�sI�	��h�{}uws|�frph
sI~�~�qfgi{}uwnyxIz�xv¶|h	�²u�cfh_��h	zHuw�ws|r}u�cfnp� � x|�Äc�s�ry¦Lx�¦Lu�c�h�rts¯�|h	� ±�  u£np~£��h���u.s�npzfrp��zfx|uÄ¶vs�rpn � zfh�s|�Su�cfhÆh � �Ih|¥
¢�c�h	�whl�I�ws � nph	zHuw~_x�¦ � h	z�~�nyu��|¥�x�¦d§Qs�z � x|¦£ªÀs|��hi{f�wh�~�h	zHu ± 4�xv¢Äh�¶|h���¥Ls|~_uwcfh�xv¶|h��ws|ryr�rph	¶|h�rSx�¦£u�cfh
~�x|q��w�	h³uwh	�wg�~�np~)¢ÄhOs�¤|h���nyzDuwcfnp~ %	xIzfh|¥�u�cfh&�	x|z�~�h �Hqfh�z���h�x|¦£q�~�npzf�Es(�wh	rtsvu�npx|zD¢�nyu�c<��xIz�~�uws�zHu�»�½
nt~Æ{f��xI��s���ry�(x�¦ÄglnpzfxI�Ænpgi{�xI��u.s�z��	h ±�¹ �	x|z�~�u��.s�npzHu�¦´xI�w�	nyzf�&u�cfhlgix � h	r�u�x���h�{f�wx � q���h�u�cfhi��xI���wh���u
rph	¶Ih	rLx|¦ � nt~w~�np{�svuwnyxIz�s|z � ¤onyzfh	u�nt� h	zfh����I�À¢ds|~£¦´x|q�z � �H��nygi{5xI~�nyz��is|z(h	gi{fnp��nt�	s|rLnyzf{�q}u�u�xÀ~�{5h���ny¦´�
Q � ±�� xIryrpxv¢�nyz�� �y�v� 
Ï¥3u�cfh�h �f� �®¶ont~��	xI~�n­u��®�	s|z¨��h�h��}{f�wh�~w~�h � s|~ls(¦´qfz���u�npx|z x|¦�u�cfh�gin­�}npzf�#rts¯�|h��
{�s��.s�gih�uwh	�.~�2
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��h�{frts|��npzf� u�cfh ¶|h	rpx}��nyu��+�I�ws � nph	zHu �o� M I�É J s�z � h��}{f�wh�~w~�npzf� uwcfh¼uwcfny� � � h	�wny¶vsvuwny¶Ih s|~� � �� ' � - � 8 � . ,>.+576 . .�5�� = M �J � ¥�uwcfhÁ°�z�s�r&h	�}{f��hO~�~�npx|zA¥�¢�cfnt�.c ¢�npryrÀ�5h«q�~�h � npz2u�c�h«h��fs�gi{frph�~
{���hO~�h�zIuwh � nyz¬slzfh	�Hu�~�h���u�npx|zA¥fnt~dx|�fuws�npzfh � 2
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  z h��}{f�wh�~w~�npx|z«Ë : Î^¥�� 8 5 � =_s|z � � K�&-K � h	{5h	z � x|z¨uwcfh(�.cfx|nt��hÀx|¦�u�cfh(��xIgi{f��hO~�~�np�fnyrpnyu��#gix � h	rW¥[~�x
uwc�svu uwcfh	�whÀs��wh³xIzfrp�¬u�¢Äx�¦´�wh	hi{�s��.s�gih	u�h	�.~_ryh	¦áu;2 � s|z � uwcfh�{f�wx � q��^u�� � ± � x|�)~�qf��~�x|zfnt�³µ�xv¢�~	¥
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uwcfh&h	�}{�h���npgih	zHuw~�x�¦ �D�H�Iz�s�z�~�¤on[s|z � � nyh � rph	� �p����
d~�qf�|�Ih�~�u)¦´x|� � sE¶vs�rpqfh&�	ryxH~�h�uwxQÑ�ÒôÊ ±¬  z¨u�cfh
{���hO~�h�zIuÀ¢£x|�w¤:¥Änyu&¢ds|~i¦´xIqfz � ¦´xI�Ànyz���x|gi{f�wh�~w~�ny�frph¬gin­�}npzf�¨rts¯�|h	�.~lu�c�svu�s®¶vs�rpqfhEx|¦ Ñ�ÒôÊ�0Dnp~À¢Äh�ryr
°�u�u�h � uwx¡§#© ª®�	s�rt��q�rps�u�npx|z�~ ± bdcfnt~�¶¯s|ryq�h#¢ds|~À¤Ih	{}u�¦´x|�(��xIgl{���hO~�~�ny��ryh#��s�rt��qfrtsvuwnyxIz�~ ± � � -� 8 � . ,>.�5 6 .+5 � = � � 8 � . ,>.+5 6 .+5 � =Æ�	x|zHuws|nyz�~_u�cfhÀnpz}µ�q�h	z��	hÀx�¦du�c�h � h	z�~�nyu��#xIz<»�½¯¥�u�cf�wx|q��|cDu�cfh
{�s��.s�gih�uwh	� � ± � ��xIg2u�cfh�s|z�s�rp�}~�nt~[x|¦�~�h	ry¦áÍÏ~�npglnprts��dgin­�}npzf�³rts¯�|h��w~£s�z � ¦´�wx|g h	�o{5h	�wnpglh�zHuw~ �p� + 
Ï¥ �p����
W¥
nyuinp~³��hOs|~�x|z�s|�frph�u�xDs|~w~�qfgih&¦´x|� 5 6�� Ç&uwc�svu³u�cfh�{f�wx � q��^u � �Ènt~is�rpglxH~�ui��xIz�~�u.s�zHu³¢�nyu�c u�cfh
�	x|zo¶|hO�^uwny¶Ih�Ð¬sI�.c zoqfg��5h	� ±¸¹ ~�sD��x|z�~�h��Iq�h	z��	h|¥Suwcfh�¦´x|rpryxv¢�npzf�D{f��x}�	h � qf�wh�c�s|~l�5h	h	z¡�wh�uws|nyz�h �L±
� np�w~�u�rp�|¥£npz���xIgl{���hO~�~�ny��ryh¬�	sI~�h(��xIgi{fq}uws�u�npx|z�~¬Ë>~�hO�^uwnyxIz : ± �IÎls��wh�q�~�h � uwx � h�uwh	�wglnpzfhEsI�	��h�{}uws|�frph
¶vs|ryqfhO~Ax|¦�» ½ uwx�{f�wh � nt�^u�u�cfhd��xI���wh���u�~�{���hOs � npzf���.svuwh ± bdcfhÄ¶vs�rpqfh�~�x�¦ � �³s|��h � h � q���h � ËV~�h	h²u.s��frph£�IÎ ±
m}h���xIz � rp�|¥��	x|gi{f�wh�~w~�np�frph��	s|~�h)��xIgi{fq}uws�u�npx|z�~�ËV~�h��^uwnyxIz : ± �IÎds��wh�{5h	��¦´x|�wglh �L± bdc�h)��x|gi{f�wh�~w~�ny�fnprpn­u��
�	x|�w��hO�^uwnyxIz�{���xI{�xH~�h � nyz � ��8 
Snp~_��xIz�~�n � h���h � 2�ª>6 - < 5 �� ¥ < -¼ÑfÒ 0�¢�nyu�c � 8 5 �+=*- Ç @ < 5 ��
s|z � � K+&�K -ÔÑ ± bdcfhi¶vs�rpqfh³x|¦*<¸c�sI~_��h�h	z®�	s�rpnp�f�ws�u�h � x|z®s�glny�}nyz���rts¯�|h��Æ¢�nyu�c®qfzfny¦´x|�wg � h�z�~�nyu��
Ë � -�ÇOÎ ±   ui¢�nprpr���h¬~�cfxv¢�z¨u�c�svuiu�cfnt~i¶vs�rpqfh�c�s|~³u�xD�5h��wh��	x|z�~�n � h	�wh � ¦´xI�lµ�xv¢�~�¢�nyu�c¡¶vs��wnps|�frph
� h	z�~�n­u��QË ����� Ç x|� � 131·ÇOÎ ±

� ����* ��$3
�%£���®* �£�������

  z�u�cfnt~S~�u�q � �I¥¯u�cfhdzoqfgih	�wnt�	s�rHgih�uwcfx � nt~���s|~�h � x|z�sÆgin­�}h � °�zfnyu�h£h	rph	gih�zIuÄÌd°�zfnyu�hd¶|xIryqfgihd~�{�svu�nts�r
s|{f{f�wx¯�}nyg�svuwnyxIzA¥�s�z � uwcfh�Ð��_m � 
 u�hO�.cfzfn��Iq�h�np~Sq�~�h � uwx�x|�}u.s�npz�s_~�h��	x|z � xI� � h��S~�{�s�u�nts�r�sI�	�	qf�wsI��� ±
bdc�h_h��Hq�svuwnyxIz�~�Ë��¯Îd�	s�z��5h���h	ÍW¢��wn­u�u�h�z�npz¬s � ny¶Ih	�w�|h	z���hÆ¦´x|�wg s|~ 2
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¢�c�h	�wh
� � - 8 � . �-� .1��"�. 4 K .1�}§<.1�oª-= � np~�u�cfh³¶|hO�^u�xI��x|¦�uwcfhi��x|z�~�h���¶vsvuwny¶Ih�¶vs��wnps|�fryhO~�s�z � 4 K � h�zfx�uwh�~
u�cfh�gix � ny°�h � uwx�uws|rLh	zfh����I� 2
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� � �wh	{���hO~�h�zIulu�c�h¬cH�o{5h	�w��xIrynt��µ�q}�È¦´qfz��^uwnyxIz�~�¥�	 s�z � E s|��h�uwcfh¬rps|ginyz�s|��s�z � u�q����fq�ryh�zIu
� nyÅ5q�~�np¶|h µ�q}��¦´qfz���u�npx|z�~�¥fs�z � 
«np~duwcfh)~�x|qf�.��hÆu�h���g � qfh_u�xiuwcfh�§HÍûª�gix � h	r ±

bdc�h � nt~w���wh�u�hdh��Iq�svu�npx|z�~�s|��h£x|�}u.s�npzfh � ¦´��xIg s�°�zfnyu�h�ÍÏ¶|xIryq�glhd~w�.cfh	gihds�{f{frpnph � u�x_cH�o{5h	�w��xIrynt�[µ�q}�}h�~
s|z � s�°�z�n­uwh�ÍÏh	rph	gih	zHu²gih�uwcfx � s|{f{frpnyh � uwx u�cfh � nyÅ5q�~�np¶|h�s�z � ~�x|qf�.��hÄu�h���g�~ ±�� x|��u�c�hd°�zfnyu�h�ÍÏh	rph	gih�zIu
gih	u�cfx � ¥}uwcfh�uwh	�wgi~�s��wh_h�¶vs�rpq�svuwh � x|z(h�sI�.c&uw��nts�zf�Iryh ¢�nyu�cEs��	rpsI~�~�np��s�rL���	Í " s|ryh���¤onpz&¦´xI��g³qfrps�u�npx|z ±
� x|�lu�c�h�°�zfn­uwh�ÍÏ¶|xIryqfgih(gih�uwcfx � ¥[uwcfh�µ�q}�}h�~�s|��h(�	s|rp�	qfrtsvu�h � s�uluwcfh(nyzHuwh	��¦Vs|��h�x�¦Æu�¢Äx®��h�ryrt~¬ËV~�h	h
°��|qf�wh��¯Î ±²¹ ��xoh�� ~£s|{f{f�wx¯�}nyg�svuwhÆ��nph	g�s|zfz�~�x|rp¶|h��Änt~£q�~�h � uwxlnpzHu�h��|�.svu�h�u�cfh gih�s|zÀµ�xv¢Á¶vs|��nts��frph�~
8 � . �-� .1��"�. 4 K =w¥�¢�cfnprphis�g³qfr­uwn­Íû��xIgi{�xIzfh	zHuw~Æµ�qf�Ds|~_{f�wx|{5xI~�h � �o� � ± 
 s��w�wx|q}uwqf���wx|q � �f� 
²np~ q�~�h �
¦´xI�du�cfh uwqf�w�fqfrph	zHu�x|zfhO~ 8:�}§<.1�oª-=�¥fnpz(x|� � h	�£u�x�{���hO~�h���¶Ih�{5xI~�n­uwny¶onyu�� ±
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m}q��.c(µ�q}�}h�~Æc�s¯¶Ih)si°��.~�u�ÍWxI� � h���~�{�svuwnps|r�s|����qf�.s|�	��s|z � sÀ~�h���xIz � ÍÏx|� � h	�Æ~��.cfh�gih)np~�x|�}u.s�npzfh � ¢�nyu�c
uwcfh�Ð��_m � 
 s�{�{f��xHs|�.c ± bdcfh��wh�~�qfryuw~�¢£h	�wh x|�}u.s�npzfh � xIz�sij�+�j18³{5x|npzIu��wh���uws|zf�|qfrts��dgih�~�c ± � {�h�z
�5x|q�z � s��w���	x|z � n­uwnyxIz�~�s|��h)s|{f{f�wx¯�onpg�svuwh � �o�(mHuwh	�Ih	��Í �®s��wginyzf�lµ�qf���ô�|��
3npz(u�cfh³nyzfrph�u s�z � xIq}u�rph�u
~�h���u�npx|z�~ ±�¹ ~�rpnp{®�	x|z � n­uwnyxIz¸Ë����Ò �� - ÑHÎÆnp~)s|{f{frpnyh � u�x�u�cfhÀ~�qf{5h	�wnyxI�)s�z � npz}¦´h	�wnyxI����xIqfz � s|��nph�~ x|¦
uwcfh��	x|gi{fq}u.svu�npx|z�s�r � xIg�s�npz ±�¹ z¬npgl{�rynt��nyu�°��.~�u�ÍÏx|� � h	��{f�wh��	x|z � n­uwnyxIzfnyz��iu�npglh³s � ¶vs�z���npzf��gih�u�c�x �
nt~dh	gi{frpxv�|h � ¥}s�z � u�c�h ~�u�hOs � ��~�u.svu�h nt~���xIz�~�n � h���h � s|~d�5h	npzf�i��hOs|�.cfh � ¢�cfh�z&uwcfh ��hO~�n � q�s|r:x|z�u�x�u.s�r
h�zfh	�w�|��z�x|�wgis|ryn %	h � �o��uwcfhd°��.~�u�ÍÏ~�u�h�{³¶vs�rpqfhdnt~�Ç�Ñ ��� ± b�hO�.cfzfnt�	s|r � h�u.s�nprp~3xIz�uwcfh�zoqfgih	�wnp��s�rogih�u�c�x �
h�gi{fryxv�Ih � npz(u�cfnt~�~�u�q � ����s�z(��h�¦´x|qfz � nyz �ô��� 
�x|� �ô�vj�
 ± � xI��h�sI�.c�u�h�~�u�Íû�	sI~�hI¥fnyu�c�s|~���h�h	z¬¶Ih	�wn­°�h �
uwc�svuÆu�cfhi��xIgi{fq}uws�u�npx|z�s|r � xIg�s�npzEc�s|~ÆsÀgih�~�cE�wh�°�z�h � h�zfx|qf�Ic¬u�x�c�s¯¶|h³s&~�x|rpq}u�npx|z¬npz � h�{�h�z � h	zHu
x|¦�uwcfh � nt~��	��h	u�n %�svuwnyxIz�~�u�h�{ ±
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)[~�~�h	zHu�nts�rprp��u�¢Äx_¤onyz � ~3x�¦5glx � h�rp~[s��whÄh	�}s|ginyzfh � 2�u�cfh�~�uws|z � s|� � §²©iª�gix � h	rAËV¢�n­uwci» ½�
 � ± �IÎ�s�z �
nyuw~�glx � ny°�h � ¶|h	�.~�nyxIz&¢�nyu�c¬¶vs��wnps|�frph » ½ Ë´�wh	rtsvu�npx|z¨Ë : Î�Î ± bdcfh���s|��h�s�{�{frynph � uwx�glny�}nyz���rps¯�Ih	�.~Ä¢�nyu�c
rts��w�|h � h�z�~�n­u����|�.s � nph	zHuw~�¥}npzE~�qf��~�xIzfnp��s|z � ~�q�{�h��w~�x|zfnt� ��xIz � nyu�npx|z�~ ± bdcfh�nyzo¶|hO~�uwny�Hsvuwh � ��x|zo¶Ih��^uwny¶Ih
ÐEs|�.c<zoqfg³��h��w~l�.s�zf�Ih�¦´��xIg�¶vs�rpqfh�~i��rpxI~�hÀuwx 8Eu�xDzfh�s|��� ± bdcfh�¶¯s|ryn � s�u�npx|z<uwh�~�u�Íû�	sI~�hO~�npz���rpq � h
¶Ih	rpx}��nyu��fÌ � h	z�~�nyu��À��x|ÍW�I�ws � nyh�zHuw~ds�z � �	��xH~�~�ÍW�I�ws � nph	zHuw~_Ë � - Ç¯ÉIÊo¥ � -¼Ç)s|z � � -¾Ê|Î ± � qf��u�cfh���gix|�wh|¥
uwcfh)~ws�gih�¶|h�ryx}��nyu��&�.svuwnyx¬Ë>siglx � h��ws�u�h ¶vs�rpqfh)x|¦ , - ÑfÒ /10IÎ[¢ds|~��.c�xI~�h	z�¦´x|��s|ryrLuwcfh�~�u�q � nyh � µ�xv¢�~ ±
� c�s��.s|�^uwh	�wnp~�u�nt�	~Äx�¦�u�c�h µ�xv¢�~ds��wh_�Iny¶Ih	z�nyz�u.s��frphi� ±
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bdc�hÆs�npg2x�¦Luwcfnp~£~�h��^uwnyxIzÀnt~²uwcfhÆs � s�{}u.svuwnyxIzÀx�¦Luwcfh_§_©¬ªÆglx � h�r�uwx�rpxv¢Á~�{5h	h � gin­�}npzf��rts¯�|h��w~S¢�nyu�c
¶vs|��nts��frph � h	z�~�n­u�� �}��h�rps�u�npx|zQË : Î�¥}nyz�¢�cfnp�.c � ��nt~ds�z&q�zf¤ozfxv¢�z&¢�npryr:�5h h��fs�ginpzfh �L±3  ¦�¢£h ��x|z�~�n � h	�
uwcfh {�hO��qfrpnts��wn­uwnyhO~Äx|¦Au�c�h_{���hO~�h�zIu£u�hO~�u���s|~�h�~�¥Hh	�}{f��hO~�~�npx|z#Ë : ÎÄ�	s�z���h�~�nygi{frpny°�h � �o�Àzfx�uwnyz���uwc�svu�npz
uwcfnt~)�	sI~�hI¥ � K+&-K - Ñ�¥ � 8 5 � =9-ºÇ�s�z � R 8 5 6 =7- Ç ± ��z � h���u�cfhO~�hÀ�	x|z � n­uwnyxIz�~	¥���h�rps�u�npx|z¸Ë : Î c�s|~
�5h	h�z(h�~�u�npgis�u�h � �o��2

» ½ -�Ç�© ,
Ó � � ËV�IÎ

bdc�h ~�{f�wh�s � nyz��l�.svuwh J>KL ��� ( nt~d�|np¶|h�z��o��uwcfh ¦´x|rprpxv¢�nyzf��~�h	ginyÍWh�gl{�ny�wnp��s�r:�wh	rtsvu�npx|z��ô� : 
 ±

J KL ��� ( -
ÑfÒpÇ�0
3 � 8wÇ © ,-=�8�Ç�@ B � =

8�Ç�@ , � B � = ËW��Î

  z)°��|qf�wh[�}¥OuwcfhÄ�	x|�w��hO~�{5x|z � nyzf���	qf�w¶|hSnt~��wh�¦´h���h�z���h � �o��� �)(C��� ��
 � ���#� @ ��u�cfhÄ��hO~�qfryuw~�x�¦ou�c�hÄ~�uws�z � s�� �
§l©¨ªlgix � h	r�¢�n­uwc#��xIz�~�u.s�zHu�» ½ ËV» ½�
 � ± �IÎds��wh � h�zfx�uwh � �o������� � �#� @ ¥�s�z � ��� ��� ? � ���7��� ? @ ��h	¦´h	�.~du�x
�	x|gi{fq}u.svuwnyxIz�~²¢�nyu�c�¶¯s|��nts���ryh�» ½�� h � q���h � ¦´�wx|g u�cfh ��xIgl{�svu�np�fnprynyu��l��h�rps�u�npx|zEËV�HÎ ± � ny�Iqf�wh_���	ryhOs��wry�
~�cfxv¢�~�u�cfhdnpz}µ�qfh�z���hdx|¦fu�cfh � h�z�~�n­u����.svuwnyx � x|z�u�cfh�~�{f��hOs � npzf�Æ�ws�u�h|¥vh�¶|h�z)¦´x|��uwcfh�~�hÄnpz��	x|gi{f�wh�~w~�np�frph
µ�xv¢�~ ± �Qh �	s|z&~�h	h�uwc�svu£u�c�h_~�{f�wh�s � nyzf���ws�u�h�nt~£¢Äh�ryr5{f�wh � nt�^uwh � �o�iuwcfh §_©¬ª_gix � h	r:ny¦Au�cfh � h�z�~�nyu��
nt~ qfzfny¦´x|�wg Ë � -ºÇOÎ ± �£q}u�¥�{�h���¦´xI��g�s�z���h�~ � h	u�h���npx|�.svuwh�¢�cfh�z ���- Çis�z � u�c�h � np~w���wh	{�s�z��	nyhO~�xIz
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�	x|gi{fq}uwh � J>KL �	s|zÈ�wh�sI�.c¡��8�� ± Ð(xI��h�xv¶|h���¥�u�c�hE~�u.s�z � s|� � §(©Áª¬gix � h	r�{f�wh � np��uw~lu�c�h�¢��wx|z��
uw��h�z � ¦´xI�£u�cfh ¶vs��wnps�u�npx|z�~Äx�¦ J>KL ¶|h	�.~�q�~ � 2�¢£h_��h�gis|��¤luwc�svu£u�cfh h	�o{5h	�wnpglh�zHuws�rL�	qf��¶Ih�npz � nt�	s�u�h�~ds|znpz��	��hOs|~�h�x�¦Lu�c�h_~�{�svuwnps|r��I��xv¢duwc��ws�u�h�¢�nyu�c � ¢�cfnprph�u�c�h §Æ©(ªÆgix � h�r��Iny¶Ih�~3uwcfhÆxI{f{5xI~�n­uwh���h�c�s¯¶onyxI� ±
�²s|ryq�h�~lx�¦ � �¸s��wh � h	u�h���ginpzfh � u�xDglnpzfnpgin&%�h&uwcfh � n­Å:h	�wh	z���h�~�¥[s|z � nyu���s�zÈ��h(~�h�h	zÈnyz °��|qf�wh��
uwc�svuÆzfh	�Irynp�|np�frph � np~w���wh	{�s�z��	nyhO~���h	u�¢Äh�h	zE�	x|gi{fq}u.svu�npx|z�~�s�z � h	�}{�h���npgih	zHuw~�s|��h�z�xv¢ xI�}uws|nyzfh �L±�¹ ~
slg�svu�u�h���x�¦�¦Vs|��u�¥fuwcfh�zfh�¢·»�½_�	xoh�¿À��nph	zHu�¦´x|�.��hO~£u�cfh�nyz��	x|gi{f�wh�~w~�np�frph glny�}nyz���rps¯�Ih	�£u�x��wh	{f�wx � q��	h
uwcfh�~�q���~�xIzfnt�[h	Å5hO�^uw~�¥|�	x|z�~�h �Hqfh�zIuwry��nyu²��xIzIuw��xIrp~�npzls_��xIz�~�nt~�u�h	zHu3¢£s¯� uwcfh � h	z�~�nyu��)npz}µ�qfh�z���h ±�  z³u�cfh
¦´xIryrpxv¢�npzf��¥�¶vs|ryqfhO~Snpz � nt�	svuwh � npziuws|�fryh��_¢�nprpr��5h�q}u�nprpn&%�h �L±3  ziu�c�np~²uws���ryhI¥�u�c�h�¶vs�rpqfh�x�¦ � �À¦´x|� � -¾Ç
c�s|~£��h�h	z � h	u�h	�wginyz�h � u�x�c�s¯¶Ih_» ½ 
 � ± � ± bdcfh ¶vs�rpqfh�~£¦´xI� � -¾ÇvÉ|Ê�s�z � � -·Ê�c�s¯¶|h_�5h	h	z�x|�fuws�npzfh �
zoqfgih���nt�	s|ryrp��u�x(��hO��xv¶Ih	��uwcfhÀ��xI���wh���uÆ¶vs��wntsvu�npx|z�~�x|¦[u�c�hi~�{f�wh�s � nyz��&�.svu�h ±�  z®~�q��.cD�	x|z � nyu�npx|z�~	¥A» ½
�.s�z��|h�~£¦´�wx|gºÑfÒ 0�Ó¬Ë´¦´x|� � -�Ê|Î£u�x ,�Ò Ó|Ó(Ëá¦´xI� � - Ç¯ÉIÊ�Î ±�¹ ~�{5x|npzIuwh � xIq}u��o� � s %�s|ry�5x|q ��� � � ? �ô����
W¥
uwcfh��wh	�|q�rps|��nyu��ix�¦�u�cfh)~�x|rpq}u�npx|z�~�svudu�cfh�xIq}u�h���h � �Ih�~dnpgi{frynph�~�~�x|gih���xIz � nyu�npx|z�~dxIz¬» � s�z � » ½ 2

� » ½
3 1È» � 1 3
3l»��_©ÈÇ � »�½

bdc�hS°��.~�u3��x|z � n­uwnyxIz�~Anpgi{frp�Æuwc�svu�u�qf�w�fqfrph	zHu��Hq�s|zHu�nyu�nph�~A¶vs|zfnp~�c�s�u�s�°�z�n­uwh � nt~�u.s�z��	h|¥¯¢�nyu�c�s���s�rts�z��	h
�5h�u�¢£h	h�z)uw�ws|z�~�{5x|��u�s|z �)� nyÅ:q�~�npx|zlzfhOs���u�cfh£h � �Ih ± bdcfh£~�h��	x|z � x|zfhÄnp~�npgi{�xH~�h � u�x s¯¶|xIn � sÆ¶|h�ryx}�	n­u��
{���x|°�ryh ¢�nyu�c¬s�z�npz}°�zfnyu�h)~�ryxI{�h)s�udu�cfh��5x|qfz � s��w� ±
� x|� � -�Ç¯É|Ê}¥3u�cfh�°��.~�u���xIz � nyu�npx|zÈnp~lzfx|ulxI��h��|h � ¥²¢�cfnpryh�u�cfh¬��s|~�h � - Ê¬¶onpx|rtsvu�hO~)uwcfh¬~�hO��xIz �
xIzfh ± 4�xv¢Äh�¶|h���¥ozfx�{�s|��uwnp�	qfrts���{f�wx|�frph	g+s�{f{5h�s|��h � ¢�nyu�c�u�c�h�~�c�s�{5h_x|¦�uwcfh)¶Ih	rpxo�	n­u��&{f��x|°�rph s�u�u�cfh
¶ont��npzfnyu��lx|¦Au�c�hÆh	�Huwh	�wz�s�r�µ�xv¢�~�¥I{5h	�wc�s|{�~[�5h���s�q�~�h�uwcfh_glhO~�c�~�n %	hÆnp~£rts��w�|h�npzÀuwcfnt~ %�x|zfh ±3  u£g�s¯�i��h
�wh	g�s|��¤Ih � u�c�s�u[u�c�np~[¢ÄhOs�¤ozfh�~w~Sx|¦5uwcfh�{f�wx|{5xI~�h � gix � h	r5nt~²zfx|u[nyz�cfh	�wh	zHu²uwx�u�cfh�¦´x|�wg�qfrtsvuwnyxIzlx|¦Lu�cfh
{���xI�fryh�g nyuw~�h	ry¦²ËV�	x|gi{�svuwny��nyrpn­u��i�5h�u�¢£h	h�zÀ��xoh�¿À��nph	zHu.~[s�z ��� h	z�~�nyu��³�I�ws � nyh�zHuw~SnpzÀs��|np¶|h�ziµ�xv¢�Î^¥I�fq}u
nt~ � qfh�uwx�s�zÀxv¶Ih	�.~�npgi{frpn­°���svuwnyxIz³npzÀx|q��Äs�{�{frynt�	s�u�npx|z ± ��h�rps�u�npx|z�~ÆË : Î²s�z � Ë>�IÎSs|��h�¶¯s|ryn � xIzfry�lnpz�u�cfh
¶ont��npzfnyu��¬x�¦[uwcfhig�sv�}nyg³qfg x�¦�§:¥A�fqfu ¢�nyu�cQu�c�hi~�npgl{�ryh�s|~w~�qfgi{}u�npx|z�~_q�~�h � nyzQu�c�hl{���hO~�h�zIu ¢£x|�w¤5¥
uwcfh	��¢£h	�whÆs|{f{frpnyh � npzÀuwcfhÆ¢�c�x|rphÆ~�h��^uwnyxIz ±3  z�s|z&npgl{���xv¶Ih � ¶Ih	�.~�npx|z�x|¦Au�cfh_gix � h	rW¥}s�z�s � s�{fuwsvuwnyxIz
�	x|qfr � ��h&{f��xI{�xH~�h � uwx¬��hO��xv¶Ih	�_u�cfhÀ~�uws|z � s|� � ¶vs�rpqfh�x�¦�» ½ z�h�s�� uwcfhÀh � �|hO~	¥�s|~ � xIzfh�nyz �ô�I��
²¦´x|�
�	x|gi{fq}u.svuwnyxIz�~dx�¦���xIqfz � s|���Àrts¯�|h��w~ ±
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�Ányu�cÀu�cfhÆ{f��h�¶onyxIq�~S�wh�~�qfr­u.~	¥I¢Äh�c�s¯¶|h�xIzfrp�³��xIz�~�n � h���h � u�cfh�nyz}µ�qfh	z��	h�x|¦ � h	z�~�n­u��ixIziu�cfh�~�{f�wh�s � nyz��
�.svuwh ±�$ xv¢�¥3n­uic�sI~)uwx#�5h���xIqf{frph � uwxEuwcfh(ÐEs|�.c¨zoqfg��5h	�lh�Å:h���u ± b�xQg�s�¤|h���x|gi{�s|��nt~�x|z�~�¢�nyu�c
h	�}{�h���npgih	zHuws|r � svu.sf¥�¢Äh)q�~�h�uwcfh�z�x|�wgis|ryn %	h � ~�{f�wh�s � npzf�i�ws�u�h � h	°�zfh � �H� J>K É J>KL s|z � u�c�h 
 s|zf�|rph	��	x|z�~�h	z�~�q�~��	qf�w¶|h J>K É J>KL - R 8 5 6 =�¢�c�np�.cÁ¢ds|~ � h � q��	h � ¦´�wx|g s¨�	x|gi{fnprps�u�npx|z¸x�¦�h	�o{5h	�wnpglh�zHuws�r
� svuws � j�
 ±È  zÈg�s|zH�¨zoqfgih���nt�	s|rÄ¢£x|�w¤}~�Ë>~�h�h �ô� + 
�xI� � �|� 
´Î^¥²uwcfh(nyz���x|gi{f�wh�~w~�ny�frph(~�{f�wh�s � npzf�#�.svuwh
J>KL nt~)x|�fuws�npzfh � ¦´��xIg�s|zfx�uwcfh	���	x|gi{fq}u.svuwnyxIzD¢�nyu�c<u�cfh&~ws�gihÀgix � h�rÄsvuls¬ryxv¢2��xIzo¶|h���u�np¶|h&Ð¬sI�.c
zoqfg³��h���s�z � ¤Ih	h�{fnyz��iu�cfh)~ws�gih�¶vs�rpqfh�~�x�¦3�ws�u�npxI~ ,is�z � � ± bdc�np~�¶¯s|ryq�h|¥ J>KL�
���� ¥f¢ds|~��wh�u.s�npzfh � ¦´x|�z�x|�wgis|ryn %�s�u�npx|z&s|z � J K
���� É J KL 
���� ¢£sI~£�	x|gi{�s|��h � u�xlu�c�h 
 s�zf�Iryh�����qf�w¶|h R 8 576 = ± bdc�np~d{f�wx}��h � qf�wh
nt~���xI���wh���u³{f�wxv¶on � h � nyu�c�s|~i�5h	h�zÈ{���h�¶Hnpx|q�~�rp�¨�.cfh��.¤Ih � uwc�svu J>KL�
���� g�svu.�.cfh�~i�	x|�w��hO�^u�rp�Du�cfh¬rpxv¢
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~�{5h	h � �	x|�w��h�rps�u�npx|z ±[  u�¢�nyrpr��5h�~�cfxv¢�z(cfh	�wh u�c�svuÆs�{5xox|��{���h � np��u�npx|z(x�¦3uwcfh)rpxv¢·~�{�h�h � µ�xv¢�~d¢�nyu�c
¶vs|��nts��frph � h	z�~�nyu��&�	s|z�s�Å5hO�^udu�cfh)�	x|gi{f�wh�~w~�np�frph�uwqf�w�fqfrph	z��	h_gix � h�rAs�z � g�s¯�&s�ryu�h��Äuwcfh)��xIz���rpq�~�nyxIz
xIz&uwcfh�gix � h	rAh	¿À��nph	z��	� ±
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bdc�h 
 s|zf�|rph	�D��qf�w¶|h&{fq}uw~lnpz<h	¶on � h	z���h�uwcfh�npz}µ�q�h	z��	h&x�¦�uwcfh��	x|zo¶|hO�^uwny¶Ih&Ð¬s|�.c¨zoqfg³��h��³xIz¨u�cfh
~�{f�wh�s � nyz��Q�.svuwh��wh	�Hs�� � ryhO~�~³x�¦_u�c�h¬x�u�c�h	�i{�s��.s�gih	u�h	�.~³u�c�s�uÀ�|xv¶Ih	�wz¨u�cfh(µ�xv¢ ± � x|�ÀsD�|np¶|h�z h��oÍ
{5h	�wnpglh�zHu_¢�nyu�cD~�{f�wh�s � npzf�À�.svu�h J>K ¥:npzEu�c�h 
 s�zf�Iryh����	qf��¶Ih��wh	{f�wh�~�h	zHu.svu�npx|z�¥�uwcfh � h	z�~�n­u��(�I�ws � nyh�zHu
npz}µ�q�h	z��	hÄnt~��	x|z}°�zfh � nyz�uwcfh£zfx|�wg�s�rpn&%Osvu�npx|z��o� uwcfhÄnpz��	x|gi{f�wh�~w~�np�frph[~�{���hOs � npzf���.svuwh J>KL ± bdc�h	�wh�¦´x|�wh|¥uwcfhÀ~�x|rphl�	x|gi{�s��wnt~�xIz#x�¦£zoqfgih	�wnp��s�rS�wh�~�qfr­u.~ ¢�n­uwcDu�cfh 
 s|zf�|rph	�Q��qf�w¶|hlnp~ z�x�u�~�q}¿À��nph	zHu u�xEs|~w~�h�~w~
uwcfhÆ��s�{�s|�fnprynyu��³x|¦As)gix � h	r�u�x³sI�	�	qf�ws�u�h�ry�l��x|gi{fqfu�hÆs)�|np¶|h	z�giny�}nyzf�³rps¯�Ih	� 2�u�c�h � nt~��	��h�{�s�z�����¢�nyu�c
uwcfh�h��}{5h	�wnygih�zIu���s�z(�5h u�x�u.s�rpry��cfn �f� h	z(npz�u�cfh)z�x|�wgis|ryn %�s�u�npx|z��H�&u�cfh�npz��	x|gi{f�wh�~w~�np�frph ~�{f�wh�s � nyz��
�.svuwh J KL ±¹ z¬h��fs�gi{frph�x�¦²~�q��.c¬siginp~�g�svuw�.c¬nt~��Iny¶Ih	z(nyz(°��|qf�wh�~��Às|z � j ±£  z(°��|q���h��f¥�u�cfh���hO~�qfryuw~�x�¦²��xIg³Í
{�q}uws�u�npx|z�~_¢�nyu�cQu�cfh�~�uws�z � s�� � §i©Èªiglx � h�r�ËV» ½ 
 � ± �HÎ�sI~�~�x}��ntsvuwh � ¢�nyu�c � 8 5 �+= -ÂÇ @¸Ñ�Ò 0-5 � �
s|��h³~�cfxv¢�z ± J>K nt~�zfxI��g�s|ryn %	h � �H��u�c�h³¶vs�rpqfh)x|¦Su�cfh³nyz���x|gi{f�wh�~w~�ny�frph)�.svuwh)x�¦[~�{f�wh�s � �Iny¶Ih	z¬�o��u�cfh
~ws�gihÆzHq�glh���nt�	s|r��	x � h ± bdcfh�h�¶|xIryq}uwnyxIzÀx�¦ J>KL 
���� nt~[zfx|u£h	�f��h	rprph	zHuÄ�fqfu£�Iny¶Ih�~Suwcfh_h��}{�hO�^uwh � xv¶Ih	�.s�rpruw��h�z �L± Ð(xI��h�xv¶|h	�O¥3u�c�hE~�s|glh(¶vs�rpqfhO~�s��wh�¦´xIqfz � ¦´x|� � - ÊQs�z � � - ÇvÉ|Ê ± � np�|qf�wh(j � np~�{frts¯�o~
uwcfh&~ws�gih��wh�~�qfr­u.~�¢�nyu�c J>K zfxI��g�s|ryn %	h � �o� J>KL ��� ( ±(  u�zfxv¢2s�{f{5h�s|�w~��	ryhOs��wry�#u�c�s�u)u�c�hÀ��hO~�q�r­u.~ ¦´x|�� -¾ÇvÉ|Ê�s�z � � -·Ê � xizfx�u���xIryrts�{�~�hÆu�xI�|h�uwcfh	� 2 � xIgl{���hO~�~�ny��nyrpn­u���nt~dzfxigix|�wh ��h�{f��hO~�h�zHu�h � �o��u�cfh
�	x|zo¶|hO�^uwny¶Ih³Ð¬s|�.c#zHq�g��5h	� s�rpx|zfh ± Ð(xI��h�xv¶|h���¥fz�x|zfh³x�¦²uwcfhl�	x|gi{fq}uwh � uw��h�z � nt~_~�s�u�nt~�¦VsI�^u�xI���(s�z �
uwcfh�s|��u�q�s|r�¶vs|ryqfhlx�¦[u�cfh�~�{f��hOs � npzf���ws�u�hi�	s�zQ��hinpzQh����wx|�_�o�E��8 � ±³  z#¦VsI�^uO¥�~�q��.cQs�glx � h�rSc�s|~
~�h	�wnpx|q�~ � ny¿À��qfryu�nph�~duwx���x|gi{fqfu�h)s|����qf�.svuwh	rp��cfnp�|c¬~�{5h	h � giny�}nyzf��rts¯�|h��w~Ä¢�nyu�c � h	z�~�nyu��&�I�ws � nyh�zHu ±

�����	��� � Ú �����A�O�}��� Ú�� � Ù �´�
	��f�}���´�f��( ÖD» �_� � Û«� Ú ����� Ö �O���V��� (��á� × � Ú �¯� Ö ����� Ú�� � �
bdc�h �	sI~�h�¢�nyu�c ¶vs|��nts��frph¼» � s�z � �	x|gi{f�wh�~w~�np�frph·u�qf�w�fqfrph	z��	h gix � h	rprpnyzf� np~ zfxv¢ h	�fs�ginyz�h �L±
� xIgi{fq}uws�u�npx|z�~À¢Äh���h¬{5h	��¦´x|�wgih � ¢�n­uwc«�wh	rtsvu�npx|z�Ë : ÎinpzHu�x¨¢�cfnt�.c¸u�cfh#¶¯s|ryq�h�~Àx|¦�� � c�s¯¶|h¬�5h	h�z
� h�u�h���ginpzfh � �o�¬uwcfh�{f�wxo�	h � q���h � hO~��	��np��h � nyz¨~�h��^uwnyxIz�~�� ± ��s�z � : ± � ± bdc�h�~�hÀ��x|gi{fqfuwsvuwnyxIz�~ ¢£h	�wh
sI~�~�x}��ntsvuwh � ¢�nyu�c�s³�	x|gi{f�wh�~w~�np�fnprynyu��iglx � h�r:x�¦Auwcfh)m�)56 4 u��o{�h�2�� 8 5 � = -¼Ç @ < 5 �� ± monpz���h zfxv¢�¥
»�½ � h	{5h	z � ~�xIz 5 6 . � s�z � ,o¥:n­uÆnp~Æh��}{5h��^uwh � uwc�svuÆu�cfh)¶vs|ryqfh�x�¦Su�c�h���xIz�~�u.s�zHu < -·ÑfÒ 0ic�sI~du�x���h
�wh	¶ont~�h �L±�  u£¢ds|~²¦´x|qfz � u�c�s�uÄuwcfnp~£¶vs�rpqfhÆ{f��h � nt�^u�h � �.svu�c�h	�[{5xox|�wry�luwcfhÆ~�{f�wh�s � nyzf���ws�u�h�¦´xI� � -¾ÇvÉ|Êo¥
��q}uSu�c�s�uSu�cfh�¶¯s|ryq�h < -¾ÇIÒ /1/Æ�Iny¶Ih�~3�.svuwcfh	�S~wsvu�nt~�¦Vs|�^uwx|�w�)�wh�~�qfr­u.~�¦´x|� J>K É J>KL ¥I~�h	h�b�s��frph���s�z � � ny�Iqf�wh
: ±�  z¬°��|qf�wh : ¥�u�c�hl~�{f�wh�s � nyzf���.svuwh J>K nt~Æ��h	¦´h	�w��h � u�x J>KL ��� ( Ë´�wh	rtsvuwnyxIzQ��Î �:q�~�npzf� J>KL�
���� ¢�n­uwcEu�c�np~
gix � h�r�¢£x|qfr � c�s¯¶Ih�{f��xv¶on � h � {f�.s|��u�nt�	s|ryrp��uwcfhÆ~ws�gih��wh�~�qfryu�¥o~�npz��	h J>KL ��� ( � J>KL�
���� Ëá°��Iqf��h �)Î ± bdcfh
� h�u�h���ginpz�svuwnyxIzQx|¦*<¸¢ds|~ g�s � h³¦´xI� � -+Ç¯É|Ê ± 4�xv¢Äh�¶|h���°��Iqf�wh : ~�cfxv¢�~Æu�c�s�u���x|gi{fqfuwsvuwnyxIz�~Æ¦´x|�
� -�Êi{f��xv¶on � h�{f�.s|��u�nt�	s�rprp�Àu�c�h�~�s|gih)¶vs�rpqfh�¦´x|� R 8 5 6 = 2dbdcfhl��x|zo¶Ih��^uwny¶Ih)Ð¬s|�.c¬zoqfg³��h��Æ�	s|z¬��h
q�~�h � sI~�sl�	x|gi{f�wh�~w~�np�fnprynyu��À{�s|�ws|gih�u�h��£¦´x|�du�c�h)~�{f�wh�s � npzf�³�.svuwh�s|~£¦´x|q�z � nyz�u�c�h�h��}{�h���npgih	zHuw~ ± b�x
~�qfg q�{#uwcfnp~ {�s��.s��|�.s�{�cA¥�nyu�g�s¯�¬��h�qfz � h	�wrynpzfh � u�c�svu)¢�nyu�cQu�cfhi{f�wh�~�h	zHu�~�xIryq}uwnyxIzQs�¶|h����¬~�x|qfz �

Ý´Þ�ßAÝáà
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���� � :

�5h	c�s¯¶Hnpx|�£nt~[¦´xIqfz � 2 � np~w���wh	{�s|z���nph�~Äx|z�~�{���hOs � npzf���.svuwh��wh	g�s�npz&¢£h�s|¤l¦´x|��s�rpr5u�cfh ��xIgl{�q}u�h � Ð¬sI�.c
zoqfg³��h��w~Äs�z � u�cfh_��hO~�q�r­u.~²x|�fuws�npzfh � ¦´x|�[u�cfhÆu�¢Äx � h	z�~�nyu��l�.svuwnyxH~²s��wh�¶Ih	�w�l�	ryxH~�h�u�x)hOs|�.cÀx|u�cfh��Äs�z �
�wh	g�s|nyz�nyz¬s|�|�wh	h	gih�zIud¢�nyu�c�u�cfh 
 s�zf�Iryh��À��qf�w¶|h ±

� � ����%£���&��
����

bdc�h){f�wh�~�h	zHu�¢ÄxI��¤�nyzo¶Ih�~�u�np�Isvuwh�~duwcfh){5h	��¦´x|�wg�s�z��	h�~�x|¦�uwcfh³§i©¨ª³gix � h	r�npzE��xIgi{f��hO~�~�np�fryh�giny�}nyzf�
rts¯�|h��w~3¢�nyu�c&cfny�Ic � h	z�~�nyu��³¶vs|��ntsvuwnyxIz�~ ±�  u[nt~Ä~�cfxv¢�zlu�c�svu[uwcfh�~�uws|z � s�� � §HÍûª�gix � h	rW¥oh	¶Ih	zin­¦��	x|qf{�ryh �
uwxÀs���xIgl{���hO~�~�ny��nyrpn­u�����x|�w�wh��^uwnyxIzA¥}�|np¶|hO~�{5xHxI��{f�wh � nt�^uwnyxIz�~�x�¦²~�{f�wh�s � nyzf�i�.svuwh�~ �fuwcfh��	x|gi{f�wh�~w~�np�frph
uwqf�w�fqfrph	z��	h[gix � h	rprynpzf� �	s|z���h���u.s�npzfry�_�5hÄnpgi{f��xv¶Ih � �fqfu�uwcfh � h�°��	nyh�z���nph�~�nyz����wh�s|~�hS¦´xI���	x|gi{f�wh�~w~�np�frph
giny�}nyzf�(rts¯�|h��w~ÆnyzQu�c�h�{f��hO~�h�z���hlx�¦£rps|���Ih � h	z�~�n­u��#�ws�u�npxI~ ± b�x(�	qf�wh³uwcfnt~ {f��xI�frph	g(¥�s���h�rps�u�npx|z�~�cfnp{
�wh � h�°�zfnpzf�¸uwcfhÈ»�½¨��xoh�¿À��nph	zHuEc�sI~E�5h	h�z�{f��xI{�xH~�h � u�xÁu.s�¤|h¨npzHu�x sI�	�	x|qfzHuE�5x�u�c � h	z�~�n­u��¾s�z �
�	x|gi{f�wh�~w~�np�fnprynyu��®nyzfµ�qfh	z���h ± bdcfnt~i��h�rps�u�npx|z¨¦´xI�i»�½&h�z�~�qf��hO~i��x|gi{�s�u�np�fnprynyu��¨��h	u�¢Äh�h	z u�cfh � h�z�~�nyu��
¶vs|��ntsvuwnyxIz�~�s�z � {5xI~w~�ny�frph&�	x|gi{f�wh�~w~�np�fnprynyu��Eh�Å:h���uw~ ±E¹ ��sI~�nt��n � h�s(x|¦£uwcfnt~�~�u�q � �®nt~ u�c�h&zfhO��h�~w~�n­u��
uwxEc�s¯¶IhÀs�z¨h�¿À�	nyh�zIulgix � h	r²¦´xI�³~�qf��~�x|zfnt�iµ�xv¢�~)¢�n­uwc � h	z�~�nyu��Q¶vs|��ntsvuwnyxIzA¥�uwx#{f�wx|{5h	�wrp�Q��xIgi{fq}u�h
~�qf{5h	�.~�xIzfnt�&µ�xv¢�~ ± �QhEc�s¯¶|h¬~�c�xv¢�zÈuwc�svu�¢�cfh	z¸uwcfnp~&np~&s|�.cfnph	¶Ih � ¥d��xIzH¶Ih	zfnph	zHu��wh�~�qfr­u.~À�	s|zÁ��h
xI�}uws|nyz�h � ¦´x|�Suwcfh���xIgl{�q}uws�u�npx|zlx�¦:glny�}nyz���rps¯�Ih	�.~�¢�nyu�c�cfnp�|c � h�z�~�nyu���¶vs|��ntsvuwnyxIz³h�¶|h	zlnpzi~�qf{5h	�.~�xIzfnt�
µ�xv¢�~ ±�  uÄc�sI~[s|rp~�x���h�h	z&~�cfxv¢�ziuwc�svuÄu�cfhÆ¶¯s|ryq�h�~²x|¦:u�cfh_��x|z�~�u.s�zHuw~²¦´x|�²uwcfhÆ�	x|gi{f�wh�~w~�np�frph�gix � h	rpnyzf�
� h	{5h	z � s�rt~�x³xIz&uwcfh � h	z�~�nyu��À¶vs��wnps�u�npx|z�~ds|z � uwcfh	�wh�¦´xI��h���s�zfzfx|u���h uwqfzfh � npz&µ�xv¢�~d¢�n­uwc(�	x|z�~�uws|zHu
� h	z�~�n­u�� ±
bdc�h�{f�wh�~�h	zHuÄgix � h�r5��s�z&�	h	��uws�npzfrp�³�5h_nygi{f�wxv¶|h � �H��s|ryrpxv¢�nyz���s � h�{�h�z � h	z���h_x�¦Lu�c�h_» ½ ��xoh�¿À�	nyh�zIu
xIz rpx}�	s|r�¶¯s|��nts���ryhO~	¥�npz�~�u�h�s � x�¦ � h�°�zfnpzf��nyu<nyzÔuwh	�wgi~<x�¦�u�cfhÁ�IryxI��s�r��.c�s|�wsI�^u�h���nt~�u�nt�	~Dx�¦�u�cfh
giny�}nyzf��rps¯�Ih	�O¥�xI���o�(��h	ÍWh	�}s|ginyzfnpzf��uwcfh³sI~�~�qfgi{}uwnyxIz�~�g�s � h)uwx � h���np¶|h�uwcfhl��h�rps�u�npx|z�~�cfnp{ � h�°�z�nyzf�
» ½v± 4�xv¢Äh�¶|h���¥�u�cfnt~(¢ÄxI��¤¸c�sI~(~�cfxv¢�z u�c�s�u � h	z�~�nyu��«�|�.s � nph	zHu.~&h	Å5hO�^uw~¬��s�zfz�x�u(��h®np�|zfxI��h � npz
�	x|gi{f�wh�~w~�np�frph³giny�}nyzf�(rts¯�|h��_s|z � uwc�svu uwcfhÀ��xIgl{���hO~�~�ny��nyrpn­u��¬�	x|�w��hO�^u�npx|z�~_s|ryxIzfhis��wh³zfx|u)~�q}¿À�	nyh�zIu
uwxDsI�	�	qf�ws�u�h�ry�¨��xIgi{fq}u�h�u�c�h�~�h�µ�xv¢�~�npz uwcfh�{f��hO~�h�z���h�x�¦Æcfny�Ic � h�z�~�n­u��¨�.svuwnyxD��h	u�¢Äh�h	z u�cfh�u�¢£x
~�u��wh�s|g�~ ±

� � �v��$����&%£���

�y� 
)m ± m}s|��¤vs��O¥ " ± )S�wrph	��sI�.cfh	�O¥IÐ ±��l± 4�q�~�~ws�npzfnW¥Is�z � 4 ± �³± 6 �wh	nt~�~ ± bdcfh�s|z�s�rp�}~�nt~3s�z � gix � h	rprpnyzf�
x|¦ � nprps�uws�u�npx|z�s|r²u�h���g�~lnpz ��xIgl{���hO~�~�ny��ryh�uwqf�w�fqfrph	z��	h ± b�hO�.cfzfnt�	s|r£��h�{�xI��u +|��Íw�v��+|��¥  !�£¹ m�)�¥
�O��+I� ±

� ��
 �³± �5h�gis|z ±  Ænyrtsvu.svu�npx|z � np~w~�ny{�s�u�npx|z 2 bdcfhÔ��xIz���h�{}u s�z � s�{f{�rynt�	s�u�npx|z npz gix � h	rpnyzf�
�	x|gi{f�wh�~w~�np�frph glny�}nyz��lrts¯�|h��w~ ±�� � 
 ��
 � � ���	� ��" 
����.¥5� 2p�¯��+�?5��+�+f¥����I��8 ±

� ��
  ± �Æ± �Ánprp�	x¯� ±  Ænprps�uwsvuwnyxIz}Í � np~w~�ny{�s�u�npx|zl��x|�w�wh��^uwnyxIz�~L¦´xI�²s � ¶vs|z���h � u�q����fq�ryh�z���hdgix � h	rt~ ±�

��
	

��� "#��� ���­¥���8�Ë��|�¯Î�2 �|�I� ?}�|��jH�f¥}���I�I� ±

� j�
�� ± " ± 4�q�s�z���¥�� ± �Ä�.s � ~�c�s¯¢�¥ds�z � b ±���± � xHs�¤orph	� ± uwqf����qfryh�z���hQgix � h	r�¦´xI���	x|gi{f�wh�~w~�np�frph
�5x|q�z � s��w�Àrts¯�|h��w~ ±�

��
	
 ����"#��� � �ñ¥f�I��Ë´joÎ�2ñ�v� : ?f�vj18f¥����I��j ±
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�O� � "#�����C��
1������� " 
	�	� ��� ���
	 "��!��� "�
1�

� : 
 � ±�¹ qf{5x|ny�2s|z � m ± ��nts�rts ± � xIgi{f��hO~�~�np�fryh¡uwqf����qfryh�zHu<��xIqfz � s|��� rps¯�Ih	�®gix � h	rprynpzf� ±"  z
� 
��7��� ��
	" � ����� � ���#��
	��
���� ��� ��� ���5��� � �!������
	��� �9��"#� �C" � ���#��� ��� �.¥ ¹ q��|q�~�u����I� : ± bdcfh �QhO~�uwnyz
��h�~�x|��u�¥�4�npryu�x|z 4�h�s ��  ~�rps|z � ¥�moxIq}u�c � s��wx|rpnpz�sf¥ �Æm ¹)±

� ��
 � ± � ±�� xIzfh�~�s|z � � ± 
 ± 
 s�qfz � h	� ± bdcfh�{f�wh � nt�^uwnyxIz(x�¦3rps|glnpz�s|��n %�s�u�npx|z&¢�nyu�c¬slu�¢£x�ÍÏh �Hq�s�u�npx|z
gix � h�r²¦´x|� uwqf�w�fqfrph	z��	h ± � �#� � ��� ����
���� ��������"#��� ���3� � ��� ��� ��� ��� �!� �	��� ���#� �C� �^¥£� : 2 �18f��?}�f��j�¥
�O�H�|� ±

�ô� 
�b ± � ± " s�uw~�¤on ± b�q����fq�ryh�zIu�µ�xv¢�~52�glx � h�rIh��Hq�svuwnyxIz�~�s|z � ~�x|rpq}u�npx|z�gih	u�cfx � xIryxI�|� ±I  z�� ± ��h	�o��h	u�¥
h � nyu�x|�O¥
� � � � �!��� �=��� � ���7� " � � ��
�� � � ���*" 
�� � � � � ��� 
 � �^¥�{�s|�|h�~&�|�|��?Hj���� ±3¹ �	s � h	gint�¬{f�wh�~w~	¥
�O�|�o� ±

� +�
�� ± �Dqfzfh�zo�fqf�w�|h	��" ±�� s|q��.cfh�uO¥ 
 ± moc�s|xÆs�z � ��± � ± �£h	��u�x|�Irynpx ±I¹ z�npgi{f�wxv¶|h � u�¢Äx|ÍW{5x|npzHu���rpxI~�qf�wh
¦´xI��¢£h�s|¤ory� ��xIgl{���hO~�~�ny��ryhSuwqf�w�fqfrph	z��	hÄs�z � ��xIgl{�s��wnp~�x|z�~A¢�n­uwc)ryhO~ ±H  z�������� � 
�� � ��� ��"#� ��" � ���#�
� �����>� �5� �
� ��� �N� ��� � �C� ��� ��� ��� � ��� � � � � ?�� ���������������	¥��O�|�o� ±

� ��
���np~�u�xI�w�	h	rpryn �f± � ±I¹ {�~�h	q � x|ÍÏ~�x|q�z � ��xIz�~�uwn­uwq}u�np¶|h[��h�rps�u�npx|z�~�cfnp{ ¦´x|�Auwcfh � nyrtsvu.svuwnyxIz�s�r|�	xv¶vs��wnps|z���hO~
npz¬��xIgl{���hO~�~�ny��ryh_u�q����fq�ryh�z���h ± ��? � ��" 
��;��� � � ?p¥5��j}��2 �H� ?���8�¥����I�H� ±

�p� 8�
�m ± mfs��w¤¯s|� ± bdcfh�~�uws|�fnpryn %	npzf�#h	Å5hO�^uix�¦��	x|gi{f�wh�~w~�np�fnprynyu��Qnpz<uwqf�w�fqfrph	zHul~�cfh�s|��µ�xv¢ ± ��? � ��" 
��
��� � � ?p¥L� +I��2y�O�|��?5� +I�f¥}�O�|� : ±

�p�|� 
 
 h	rph¼m ± 6 ±�� ��h�qfz � �f± � ± ¥#Ð¬x|npzÃ� ± � xIgi{f��hO~�~�np�fnyrpnyu�� h�Å:h��^u.~¸nyzºs u�qf�w�fqfrph	zHu«s�zfzoqfrts��
giny�}nyzf� ± b�hO�.cfzfnt�	s|rL��h�{�xI��uO¥ � rpxv¢ �Sco�}~�np��~�s�z � � x|gi{fqfuwsvuwnyxIz� Ænp¶Hnt~�nyxIzA¥� �{fu�x�¦SÐ(h��.c�s|zfnt�	s�r
)²zf�|npzfh	h���npzf��¥�mHuws|z}¦´x|� � ¥ �£¹ ��jH��8 : ¥:���I�H� ±

�p�O��
 " ± m ± )Srprynpx�uis�z � Ð ± m}s�ginpg�� ± � x|gi{f�wh�~w~�np�fnprynyu��#h	Å5hO�^uw~³npz®¦´��h�h&~�c�h�s��³rps¯�Ih	�.~ ± � � 
 ��
 � ��� �
� ��" 
����^¥5� 2p�O�|�f�C?5�O��j18�¥f���I��8 ±

�p����
�m ± �ds��w�wh �³± � c�s�g³�f��hO~Às�z � �f± � ± �£x|zfz�h�u ± �ds�rts�z���h(x�¦�¤onyz�h�u�nt�¬h�zfh	�w�|�Ènyz«s<~�qf{5h	�.~�xIzfnt�
giny�}nyzf�lrts¯�|h	�£��xIgl{�s��wh � uwxl~�qf��~�x|zfnt�Æglny�}nyz���rts¯�|h	�ds�z � ~�qf��~�x|zfnt�S��h	ud¢�nyu�c�¶vs��wnps|�fryh � h	z�~�nyu�� ±
  z 
 ± � qfrpsI�.cfnph	�£h�u�s�rW¥oh � nyu�xI��¥ � � � � ���!� 
	��
 � � � ��� � ��� � 
 � � 
��7��� ��
	" � � � ���>��
�� �C� ����������
	� 

� �
� � ���!���;��"#� �C" � ���#��� �
� �^¥/ Æx|� � �wh��.cHu�¥:�O�|�H� ± 6 ryqo¢£h	� ¹ �	s � h	gint�_�²qf�frpnp~�cfh	�.~ ±

�p�	j�
 " ± m ± "_x|h	�5h	r�s�z � ��±��Æ±  �q}u�u�xIz ± )3�}{�h���npgih	zHuws|r�~�u�q � ��x|¦S�	x|gi{f�wh�~w~�np�frph u�qf�w�fqfrph	zHu�giny�}nyzf�
rts¯�|h�� ±�
 � 


 ��� "#��� ���­¥����#2 : ��+ ? : jH�f¥f�O�|�f� ±

�p� : 
 $�± 
 ± Ð(h�~w~�h	�.~�ginyu�c�Ð ± � ± "_�wqf�5h	�ds�z � �f± �Æ±  �q}u�u�xIz ± bdc���h�h�Í � nygih�z�~�npx|z�s�r�¶Ih	rpx}��nyu��³°�h	r � npz
s��	x|gi{f�wh�~w~�np�frphÆginy�}nyzf�irts¯�|h�� ±�
 � 


 ����"#��� ���ñ¥��f��2ô� 8I�f�I¥����I�|� ±

�p����
  ^± �Q�o�|z�s�z�~�¤on3s|z � 4 ± ) ±�� nph � rph	� ± bdcfhlu�¢Äx|Í � npgih	z�~�npx|z�s|r�giny�}nyzf�(�wh	�InyxIz ± ��?�� ��" 
�� ��� � �2?p¥
j���2 �I�H� ?o�I�I�f¥����o��8 ±

�p�¯� 
�m ± �ds��w�wh|¥ �Æ±�� qfnpzfh|¥�s|z � � ÍÏ�� Æq�~w~�s|qf�|h ± � xIgi{f��hO~�~�np�fnyrpnyu�� h�Å:h���uw~&x|z¸u�c�h#~�uw��q��^u�q���hEx|¦
~�qf{5h	�.~�xIzfnt��gin­�}npzf��rts¯�|h��w~ 2Ah��}{5h	�wnygih�zIu.s�r���hO~�qfryuw~ ± ����"#��� � � � � � ��" 
�� ��� � ����� 
 � �^¥�� : ��2 jo��?f� +f¥
�O�|�|j ±
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���������	��
	��
���������
�����
 ������
������! �"#����
���� �v�

�p� +�
�Ð ± Ð(h�z�s|s ±�� ��"#�1���)(�� � ��
 � ���#� ��� � ��� " � � � � " � � � ��� � � � � ��
�����"#� �C" � ���#� � ��" ��� ����� �#
� �"#� �C�
� � � � 
 ��� ���C� ��� ������
 � � � � �1�9��
 � 
	��
	��"#��� ± �²c/ u�cfhO~�nt~	¥ ��z�ny¶Ih	�.~�nyu!� � hÆ�S�wxv¶|h�z���hI¥ ¹ n­�oÍ�Ð¬s��.~�h�nyrprph
  ¥����|�o� ±

�p����
 ¹�± ��± m}glnyuw~Æs�z � � Íû� ±  �q�~�~ws�qf�Ih ± � "#� �C" � ���#�3�������>� � ��
�� ��� 
	� ��" ��� ���C� �#
 � � �
� ±�¹�  �Á�S�wh�~w~	¥
�Dxox � �fqf�w���I¥ $ � ¥����I�|� ±

�ô� 8�
�m ± m}s��w¤vs�� ± bdcfh�{���hO~�~�qf�wh�Í � nyrtsvu.svuwnyxIzÀ��x|�w�wh	rtsvu�npx|z&nyz¬��xIgi{f��hO~�~�np�fryhÆµ�xv¢�~ ±�� � 
 ��
 � � � �
� ��" 
�� �^¥
j 2 �|�H�vj�?}�|��+H�}¥f�O�|�I� ±

�ô�}� 
 � ± 
 s��w��xIq}u�qf�wx|q ± 4�xv¢ u�x2{f�wh�~�h	�w¶|hÁuwcfh¾g�s|~w~ ¦´�.s|��u�npx|zÂ{5xI~�nyu�np¶Hnyu��Â¢�cfh�z+�	x|gi{fq}uwnyzf�
�	x|gi{f�wh�~w~�np�frphÄg³qfryu�Íû��x|gi{5x|zfh�zHu�µ�xv¢�~ ± ����"#��� ���#��� �5���7� " � � ��
�� � ��� � � 
 ��
 � �^¥I� : 2 : ��? +�j�¥H���I�f� ±

�ô�|��
 ��± mHu�h��|h	�_s�z � � ± �£± �®s��wglnpzf� ± � ryq}�¬¶Ih��^uwx|�_~�{frpnyu�u�npzf�&¦´x|��uwcfh�npzo¶onp~w��n � �IsI~ � �oz�s|ginp��¢�nyu�c
s|{f{frpnp��svuwnyxIz�~ u�x(°�zfn­uwh � nyÅ5h���h�z���h�gih	u�cfx � ~ ± ��� "#��� ���*��� �5��� � " � ����
���� ��� � � 
 ��
 � �.¥Sj�8�2ô���I� ?
�|�|��¥L����+�� ±

�ô����
 
 ± � h %�x|qfnW¥�m ± 
 s�zHu�h���nW¥(� ± 
 s|���wx|qfu�qf�wx|qA¥ds�z � � rynp¶onyh�� �Æ± � ��~�x|rpq}uwnyxIz � h�~ � �Hq�svuwnyxIz�~ � h
z�s¯¶Hnph	��Íû~�uwx|¤|hO~ {�xIqf��q�z¨µ�qfn � h&�	x|gi{f�wh�~w~�np�frph�h	z<g�s�nprprps|�|hiu��wnts�zf�Iqfrps|ny�wh ± b�h��.cfzfnt�	s|rÄ��h�{�xI��u
��8|�I�f¥   $ �  �¹ ¥A���1+|� ±

�ô�vj�
 4 ± "_q�nyrprps|� �A± Ð¬n­�}h � °�zfn­uwh�h�ryh�glh�zHu^ÌO°�zfn­uwh�¶|xIryq�glh�gih	u�cfx � ~ÄnyzÀ��¦ �L±L  z�������� �5��� � " � ����
���� ���
� ��" 
��;	 
�� ����
 � ���	� � � ��"#� � � � ��
���� � � �!
��!��� � � ��� ������
 ���
� �>� � ��� � ������
	��" � �C�	�C�>� � ��" 
��
	 
�� ��� 
 � �^¥A�£�wq}�}h	rpryhO~	¥2�£h	rp�|n��Hqfh|¥L�O�|� : ±

�ô� : 
  ± ��s|{�s�gixH~��.cfxIqÃs|z �º¹)± ��xI~�cf¤|x ± bdcfh ��x|gi{f�wh�~w~�ny�frph·u�qf�w�fqfrph	zHu ~�cfhOs��«rts¯�|h�� 2 s|z
h	�}{�h���npgih	zHuws|rA~�uwq � � ± ��� "#��� ��� ���
� ��" 
��;� � � ��� �#
 � �.¥����o��2 j : ��?Hj}�|�o¥�����+1+ ±

�ô����
 ��± � ± � s %�s�rp�5x|qA¥£� ± � ± mo{�s|rps|��uO¥£s|z � � ± �Ä�.s � ~�c�s¯¢ ± � z¡u�cfh¬�5h	c�s¯¶Hnpx|�ix|¦Æu�¢£x�ÍÏh �Hq�s�u�npx|z
gix � h�rp~�s�udu�cfh�h � �|h x�¦Ss³u�qf�w�fqfrph	zHu��wh	�InyxIz ±�� � 
 ��
 � � � �	� ��" 
�� �^¥5��2p�¯�v�o� ?:� +�8|j�¥}�O�|��j ±

�ô�I� 
  Æx|ginpzfn��Iq�h�"_q � %	h�zf�Is|� ± ����� � ��
�������
���� �C� ��
 ��" � ����
����=�1� � � ��"#� �C" � ��� � � � ��� � � �C����
	�C� � �����#�
� ��� ��� ��" � � � ���#��� � 
�����
	�	� � �;��" ��� ����� �#
� �"#��� ± �²c/ uwcfh�~�np~�¥�m}{*���	nps|rynyu!��Ð ���	s|zfn��Iq�h|¥ ��zfnp¶|h	�.~�n­u��
� h�rps�Ð � � n­uwh	�w�ws|z*�|¥ ¹ n­�oÍ�Ð¬s��.~�h	npryrph  �  ¥ � h��f�wq�s��w�¬���I�H� ±

�ô� +�
 ��± � ± ��nph	�Hs|~�s�z � Ð ± � ± ��qf�5h�~�nyz ± ¹ �	x|gi{�s|�ws�u�np¶|h#~�u�q � �«x�¦³~�h	¶Ih	�.s�r_��x|gi{f�wh�~w~�ny�fnprpn­u��
�	x|�w��hO�^uwnyxIz�~)uwx#uwqf�w�fqfrph	z��	h�gix � h	rt~is�{f{�rynph � u�xDcfny�Ic}Íû~�{5h	h � ~�cfh�s|�³rts¯�|h��w~ ±®  z 
 � 


 ���1� �
� ��" 
�� 	 
�� ��� 
 � ��� � � � � � � 	 
�� ����
 � � ���(� ��� ��� � � � �C� � ��� � ��¥Æzoqfg��5h	� ¹� �¹�¹ �3s�{5h	���f��Í
�v��+I�f¥ � q�zfh����I�f� ± 4�xIzfx|rpqfrpqA¥#4�s¯¢ds�npn ±

�ô����
  ± "_q � %	h�zf�Is|��s�z � 4 ± "_qfnyrprts�� �L±�� x|gi{f�wh�~w~�np�fnprynyu��¬gix � h	rt~)s�{�{frynph � uwx(~�qf{5h	�.~�xIzfnt�³giny�}nyzf�
rts¯�|h��w~ ±�  z ¹)±  Æh	�w¶onyh�q}� h	u s�r ± ¥Àh � nyu�x|�.~�¥ � � � � ������
	��
 � ��� � � 
 � � �>� ���������5¥ $ x�uwh�~®xIz
$ qfgih	�wnp��s�r � rpqfn � Ð¬h��.c�s|zfnp��~	¥2�£�.s�qfz�~w�.co¢Äh�ny�}Ì �Ánph�~���s � h	zA¥5���I��+ ± ��nph	¢£h	� ±
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i
Node  a

Node a

j

Cell Ci

� np�|qf�whi��2 � xIzHu��wx|rL��h�ryr(' )
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0.028

0.029

0.03

0.031

0.032

0.033

0.034

0.035

0.036

0.1 1 10
S

���
�

� (���� ��
 � ���#�

��� � �#���

� ��� ? � ���7��� ?��

Ë´�wh	r ± ËW�|Î�Î

ËV�	x|z�~�uws|zIu�» ½ Î

Ë´¶vs��wnts��frph�» ½ ¥}�wh	r ± ËV�HÎ�Î

� np�|qf�wh)� 2 � xIgi{�s��wnp~�x|z�~Äx|¦�uwcfh�nyz���x|gi{f�wh�~w~�ny�frph�~�{���hOs � npzf�l�ws�u�h�~ Ë�, - ÑfÒ /10IÎ
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Langley curve

s=1/7 k-eps

s=7 k-eps

� �
� �
�������

� np�|qf�wh)��2 � x|gi{f�wh�~w~�ny�frph)~�{f��hOs � npzf���.svuwh�~ 2£��hO~�q�r­u.~�x�¦[§l©¨ª³glx � h�r�¢�nyu�c#» ½ - ÇIÒ Ó�s|z � m�)54 6
�	x|gi{f�wh�~w~�np�fnprynyu���gix � h	r
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� np�|qf�wh_j#2 � xIgi{f��hO~�~�np�fryh ~�{f��hOs � npzf�l�ws�u�hO~ 2S��hO~�qfryuw~dx|¦3§l©®ª�gix � h	r
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Langley curve

s=1/7 rel. compa.

s=7 rel. compa.

� �
� �
� �����

� np�|qf�wh : 2 � xIgl{���hO~�~�ny��ryhE~�{f�wh�s � nyzf�¨�.svuwh�~�2Q�wh�~�qfryuw~Àx|¦ u�cfhQglx � ny°�h � »�½(¢�nyu�c < - Ç|Ò /�/ ?
@ �wh	r ± �	x|gi{�s @ npz � nt�	s�u�hO~du�c�s�u�u�cfh��	x|gi{�svuwny��nyrpn­u�����h�rps�u�npx|zDË : Î£c�s|~d�5h	h	z(q�~�h � uwx � h�u�h���ginpzfh)» ½
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� � �)'(�����

576��>8 576 
 8 ± j : 576 
 8 ± � : 576 
 � ± 8�8
� -¼Ç¯É|Ê}¥ � -¼Ç�� � -·Ê � -¾Ç¯ÉIÊ�� � - Ê � -�ÇvÉ|Ê�� � -·Ê � -�ÇvÉ|Ê�� � - Ê

, -«ÑfÒ /10 , - ÑfÒ /10 ,.-ÁÑfÒ /10 , -«Ñ�Ò /�0

b�s|�frphl�12 � c�s|�wsI�^u�h���nt~�u�nt�	~£x�¦�u�cfh�¶vs�rpn � svuwnyxIz���s|~�h�~£¦´x|��giny�}nyzf�irts¯�|h��w~

� �¯ÌI� � �� � Í�� ± : Í 8 ± �|� : 8 ± � :
» ½ j ± �|� � ± � 8 ± : �

b�s|�frph�� 2 � �Es�z � �	x|�w��hO~�{5x|z � nyzf�l»�½_¶vs�rpqfh�~d¶Ih	�.~�q�~ �

J>K��� ( J>K
���� Ë � np~w���wh	{�s|z�����npz �lÎ
576 ��h�r ± ËÏ��Î � � � � � � ��� ? � ���7��� ?

ËV» ½�
 � ± ��¥�< 
 8 ± : Î ËV» ½ �- � ± �f¥�< 
 � ± �|�HÎ
8 ± j : 8 ± 8I�|�f� 8 ± 8I�f��8&Ë	�¼� ± : �lÎ 8 ± 8I� : �&Ë´Í��O� ± 8 �³Î
8 ± � : 8 ± 8I�I�vj 8 ± 8I��+H�ÀË	� � + ± � �lÎ 8 ± 8I��8|��ËáÍ[� ± � �lÎ
� ± 818 8 ± 8f��jI� 8 ± 8I��j1+�Ë	�_�|� ± � �lÎ 8 ± 8�� : 8�Ë	� � ± � �lÎ

b�s��frph���2S~ 
 �vÌ|�;2 � x|gi{�s|��nt~�xIzÀx�¦�u�c�h)��x|gi{f�wh�~w~�ny�frph ~�{f�wh�s � npzf�³�.svuwh�~
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�� � ��� Ú Û������
� Ú�� �
��� Ú � Ö � � � ���<Ö�� ���}�
� Ú�� �À� � Û¸��	 Ö#§³©®ª � Ú Û Ö ( �
�	� Ö � �
�á� ×
� �v�fÛ � Ö � ��� � Ú Û Ö ( ( � ��� �
� ± � bdc�h)ª	ÍÏh �Hq�s�u�npx|z ±�±�± ±�± ±�± ±�±�±_±�± ±�± ±�±�± ±�± ±�±_±�± ±�±�± ±�± ±�± ±�±�±_±�± �
� ± �  Æh�~w���wnp{}u�npx|z�x�¦�u�cfh � h	z�~�n­u��&�|�.s � nph	zHu�s�z � ��xIgi{f��hO~�~�np�fryhÆu�q����fq�ryh�z���h)�	x|�w��hO�^u�npx|z�~ ± �

��
 ��� Ö ���V�|�*( � Ö �
	 Ú Û 
 

� ��Ö � ��(á���i� � Û«Û �´��� ���O�
� Ú�� 
 �

: ± � �²s|ryn � s�u�npx|z�u�h�~�u�Íû�	sI~�hO~ ±�± ±�± ±�±�±_±�± ±�± ±�±�± ±�± ±�±_±�± ±�±�± ±�± ±�± ±�±�±_±�± �¯�
: ± �   z���x|gi{f�wh�~w~�ny�frph gin­�}npzf�irps¯�Ih	�d��hO~�q�r­u.~ ± ±�± ±�±�± ±�± ±�±_±�± ±�±�± ±�± ±�± ±�±�±_±�± �¯�
: ± � � xIgi{f��hO~�~�np�fryh giny�onpzf�irts¯�|h	�d�wh�~�qfryuw~ ±�± ±�± ±�±�± ±�± ±�±_±�± ±�±�± ±�± ±�± ±�±�±_±�± �O�

: ± � ± � �S��x}�	h � qf�wh ±�± ±�± ±�± ±�±�±_±�± ±�± ±�±�± ±�± ±�±_±�± ±�±�± ±�± ±�± ±�±�±_±�± �O�
: ± � ± � � x|gi{fq}u.svu�npx|z�~�¢�nyu�c·uwcfh¨~�u.s�z � s|� � §Q© ª¨gix � h�r�s|~w~�x}�	nps�u�h � ¢�n­uwc uwcfh

m�)5476Ô��xI���wh���u�npx|z�~ ± ±�±�±_±�± ±�± ±�±�± ±�± ±�±_±�± ±�±�± ±�± ±�± ±�±�±_±�± ��j
: ± � ± � � x|gi{fq}u.svu�npx|z�~d¢�n­uwc�¶vs|��nts��frph » � s�z � �	x|gi{f�wh�~w~�np�fnprynyu��À��xI���wh���u�npx|z�~ ±�±�±_±�± ��j

� � Ú�� � ( ���
� Ú�� 
 �
��� � � ��� Ö � 
��
�	� �f��( Ö � � �
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