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

/10#2�3�465�798;: <>=?0�/,@BADCFE93�79A6GH<�I"0�JDKLE98�5NM
OQP!RQS!O9RQT9U

VXWQY[Z]\]^`_aZ
b�c�d�egfihkjlcnmoegfgpqj�r`sqfgd]t6pvu�wXxnt6hky�sqd]z;{nd]mosqe�|�pqf}c?f}c�d�dlegfip~z�mofgpqhku?ho�Qf�c�d�j]�ntgt6d]u�f�egf}mofid(ho�9m

egpqwkunmosnxnt6h�jldlege9w�pq��d]u�f}c�d!pvu���hktiz
mofgpqhkuDe}�nxnx�sqpqdl{�y���m�u�moegeihkjlpvmofgd�xnt6h�jldlege]����e��nmosqs���j]mosqsqdl{?f}c�d
hky�egd]t6�omofgpqhku?xnt6h�jldlege]�9�$d�{ndlegj]t6pvy�d�m�xnm�t6fip�jlsqd�mosqw�h�t6pqf}cnz�{ndlegpqwku�dl{?��h�t9egh�sq��pvu�w�uk�nz�d]t6pqj]mosqs��
{npqegj]t6dlfgd�r`sqfgd]t�p~u�w�xnt6hky�sqd]z�e]��b�c�d
mosqw�hkt�p�f�cnz�p~u���h�sq��dle�f�c�d���eid�ha��m?eg��egfgd]z�ho���Nxnm�t6fip�jlsqdle
|(c�pqj�c?dl��h�sq��d���z���f�mofgd]��pvu?jlhktgt6dlsvmofip�h�u
|�pqf}c�d]mojlc
h�f}c�d]t(��pvu�fgd]tgmojlf��Lmojljlhkt�{np~u�w�fgh�svm�|"ho��f}c�d
egpqwkunmosLxnt6h�jldlege�m�u�{���mof%r`�kdl{$fip~z�dle]��w�pq��d
y�pvt6f}c fgh�mXu��nz�ynd]t#ho�¡ho¢�e}xnt�p~u�w�e({nd]x�d]u�{np~u�w£hku
f}c�d�hky�eid]t6�Hmofip�h�u�xnt6h�jldlege]���$d�xnt6dlegd]u�f¡eidl��d]tgmos`x�h�egegpvy�sqd�yntgm�u�jlc�pvu�w�z�dlj�cnm�u�pqe}z�e¡m�u�{Xxnt6ho��d��
pvu�m�w�d]u�d]tgmos�jlhku�fgdl�kf%f}c�d�jlhku���d]t6w�d]u�jld�ha�¤f}c�d�xnm�t6fgpqjlsqd
eg��egfgd]z�e��¥moe(�£fgd]u�{ne�fgh�¦+�%fgh?f}c�d
jlhku�{npqfgpqhkunmos9{npqegf}t�p~yn��fip�h�u§ha�Lf}c�d�egpqwkunmas�w�pq��d]u¨f}c�d�h�y�egd]t6�Hmafgpqhku©�ª�$d�f�c�d]u�m�xnx�s��Xf�c�d�t6dle}��sqf
fgh�f}c�d�{npqegj]t�dlfgd�r`sqfgd]t6pvu�wXm�u�{§w�p���d�egdl��d]tgmos©dl�nm�z
x�sqd�|�c�d]uXf}c�d�t6dle���s�fie(j]m�uXy�d�m�xnx�sqpqdl{��
«�¬¨­§­©®°¯�±�²�³]´%µL¶q·o¸}¸l¹ º¡³�·�´¥¹>»�¼$½¿¾�À�À�¾iÁkÂLÃ�Ä�Å�Æ�Æ �nÇ�È�É�Ê�Ën��Ç�Ê�Ì�È�Ê
ÍXÎ�Ï�Ð�ÑB\oÒ�Y�Ó�Ô9pqsqfgd]t6pvu�w`�?Õ9m�t6fgpqjlsqd"Ö���egfgd]z�e]��×ªtgm�u�jlc�pvu�w�Ø(sqw�h�t6pqf}cnz�e]�
ÙÚu�fgd]timojlfgpvu�w�Ø�s�w�hoÛ
t6pqf}cnz�e]��Ü�d]mae}�nt6d�ÝLmosv��dl{�Õ!t6h�jldlegegdle]�`Þ��nz�d]t6pqj]mos9Ö�h�sv��fgpqhku�e

ß�àoá�â�âkã�äæåæçiè
éoê�åæë�ç(ìîí+ïLð
ñóòîäæã]ô�ä¿õ[ö�ö�çLòîäæã}÷6çiøgå¡ì�ñúù¤û¨ð
ñ9ü"ý�ï+þ]ÿ����������
�	� çgâ�å�
 ã
�#ð
õ[åæë�çiö�õlå��qø	�����¥öDâkçgä��võ���ý�ã����qçgô]ç����Lá����qçgê$ù�á����qè�����ô��������! !á�çgç	�#" �%$�õlåÚç��'&nã���è�ã�� à�()�+*lù-,.�è#
 øgä��/�6õ���01�qø�
 õlø�
 á32
4 í¡ð�ñóý-������5����oý76¡ñ!à8��ù9õlå�
/��ñ'���]í1����9:
©ò©õlá��©à�õlé�õlå;�qçgä���5����]ÿ�*%ï©ã]á��qã�á��æç���û�ä¿õ
��øgç���è�ç	�qö�ã�ä¿õ
�<0!ø	�qøgå�
 �>ä
=	� çgâ�å�
�ã��9ð
õlåÚë�çgö�õ[å;�qø	�����¥öDâkçiä;�võ��©ý�ã����qçgô]ç��>�!á�����çiê
ùQá3�/�qè�����ô>�.�����? !á�çgç	�#" �@$%õlåæç��:&�ã���è�ã��Xà�(A�B*[ùC,.��íED��å�
 �qê]ã����F01�qø�
 õlø�
 á32

G



� �������	��

�����������
b�c�dªegfgh�j�cnmaegfgpqj!r`s�fid]t6pvu�w�xnt6hky�sqd]z jlhku�egpqegfge9pvu�d�¢�dljlfgpq��dlsq��dlegfgpvz
mofip~u�w�f�c�d¡jlh�u�{np�fip�h�unmos`{npqegf}t�p Û
yn��fgpqhku?ho�Lm�xnt6hkjldleie���f}c�d�egpqwkunmas~��w�pq��d]uXf}c�d���u�h�pqeg����pvu��¥hktgz
mofip�h�u?hky�f}mopvu�dl{X�æt6hkz;m�t6dlsvmofgdl{
xnt6h�jldlege���f}c�dXh�y�egd]t6�Hmafgpqhkun�l�+b�c�d§ynmoegpqj�xnt6hky�sqd]z j]m�u+y�d§pq{nd]u�fip r`dl{�m�xnx�sqpqj]mofgpqhku�e��§egpqwkunmas
xnt6h�jldlegegpvu�w`�(timo{`m�t�jlhku�f}t6h�s��ªe�mofgdlsqsqp�fid�f�tgmoj���pvu�w`�!|ªd]mof}c�d]t���hkt�dlj]moegfgpvu�w`�!e}xndldljlc t6dljlh�wku�pqfgpqhku
m�t6d��g��egf¡m%�¥dl|"ho�©f}c�d]z ��egdld��o�¥hkt�pvu�egf}m�u�jld�� �"! Æ$# m�u�{
f}c�d(t6d��¥d]t6d]u�jld�f�c�d]t6dlpvun�l�Lb�c�d]t6d�m�t6dª��d]t6�
��dl|�j]moegdleD|(c�d]u�f}c�d�xnt�hky�sqd]z ma{`z�pqfge�m?egh�s~��fip�h�u$pvu£jls�h�egdl{$�¥hktgzFm�u�{$f}c�d]t6d��¥hkt6d�� d$%�jlpqd]u�f
uk�nz�d]t6pqj]mosQm�xnxnt6ho��pvz
mofgpqhku�e�fih
f}c�d�jlhku�{npqfgpqhkunmos�{npqegf}t6pvyn��fgpqhku�m�t�d�ho�¤w�t6d]mofªpvu�fgd]t�dlegf]�

Ö�dl��d]tgmaskt6dljld]u�fgsq��e}��w�w�dlegfgdl{�m�xnxnt6h�moj�c�dle9m�t6dLynmaegdl{�hku#f}c�dLeip~z���svmofgpqhku#ho�np~u�fgd]tgmajlfgpvu�w�m�u�{
yntgm�u�jlc�pvu�w�xnm�t6fip�jlsqd�eg��egfgd]z�e]��Ù���e}��pqf}m�y�sqd�jlh�u�{np�fip�h�u�e�m�t6dªp~z�xnh�egdl{?hkuDf}c�d�eip�w�unmosnegd]z�pqwkt6h��nx©�
f}c�dªd]z
x�pvt6pqj]mosBz�d]moe}�nt6dle9ho�©f}c�d�xnm�t6fgpqjlsqd�eg��egfgd]z�e9j]m�u�ynd�e}c�ho|(u#fgh�jlhku���d]t6w�d!fgh�f}c�dªegh�sv��fgpqhku
ho��f}c�d�z�d]moe}�nt6d%�Hmosv��dl{X{n�nunm�z�pqj]mos©eg��egfgd]z f�c�d(dl��h�s~��fip�h�u?ho��f}c�d�jlhku�{npqfgpqhkunmos {np�eif}t6pvyn��fgpqhku�e]�
ÙæuNf}c�pqe
xnm�x�d]t�|ªd�{ndlegpqwku+m�xnm�t�fgpqjls�d¨eg��egfgd]z m�xnxnt6hkmojlc$|�c�p�jlc+mosqsqho|�e���e�fgh�jlhkz�y�pvu�dXf}c�d
yntgm�u�jlc�pvu�w§m�u�{�p~u�fgd]tgmajlfgpvu�w�z�dljlcnm�u�pqe}z�e�pvu�f}t6h�{`��jldl{$pvu��'&n�BÊn�©Ç # �(� Æ�Æ � Æ !n� Æ�Ä � Æ &n� Æ Ê # m�u�{
pvu)� Æ Ë # �+*��nt�xnm�t6fgpqjlsqd�m�xnxnt6ho�kpvz
mofip�h�u�e�mas�eih
jlhkxndD|�pqf}c?{npqegj]t6dlfgdDfgpvz�d�r`sqfgd]t6pvu�wXxnt6hky�sqd]z�e�p~u
|(c�pqj�c f}c�d
egpqwkunmos9pqe�mXu�hku¨s�pvu�d]m�t�xnt6h�jldlegeD|�pqf}c¨f}tgm�u�egpqfgpqhku�eDf}cnmof�{nd]xnd]u�{Nhku$mosqs9f}c�d�{`mof�m
hky�egd]t6��dl{+p~uNf�c�d§xnmoegf]�Nb�c�d�{npqegj]t�dlfgd§fgpvz�d§m�u�{"z�d]moe}�nt6d?�Hmas~��dl{ xnt6h�jldlegegdle��nu�{nd]t�egf}��{n�
mosqegh�m�t�p�eid�pvu§Ö�f}mafgpqegfgpqj]mosQÕ!c���egpqjle]��Ùæu f}c�d��¥h�sqs�ho|�pvu�w?|ªd�xnt6dlegd]u�f(m
ynt�p�d��9�¥hktgz���svmofgpqhku ho�9f}c�d
z�h�{ndls��

�$d�moege}�nz�d(|ªd�j]m�u�z�hk{ndls©f}c�d�egf}mofid�e}xnmojld-, moe�m#s�h�j]mosqsq�Xjlhkz
xnmojlf�z�dlf�t6pqj(e}xnmajld(|�pqf}c
f}c�d§moegeihkjlpvmofgdl{"×!hkt�dls�. Û¥r`dlsq{0/X�1,��l�£�$d§{nd]u�h�fid§y��32 �1,���f}c�dXe�xnmojld§ho��mosqsªrBu�pqfgd�u�hku
u�dlwkmofgpq��d�×!hkt6dls©z�d]moe}�nt6dle!hku4,1m�u�{Xy��5276H�8,��:9
2 �1,���f}c�d%egdlfLho�9xnt6hkynm�y�pqsqpqf¿�?z�d]moe}�nt6dle��2 �1,���m�u�{;2 6 �8,���m�t�d?���ntgu�pqe}c�dl{ |�pqf}c f}c�d§|ªd]m<�£fghkx�h�sqh�w����+�£d�t6dlj]mosqs�f�cnmof
f}c�dX|ªd]m<�
fghkx�h�sqh�w��?p�e�z�dlf}t�p�e�m�y�sqd�m�u�{��`�nu�{nd]t%f}c�pqe�fgh�xnh�sqh�w�����s�pvz>=@?�ACBD=FE;B$p ¢

s�pvz=@?�AHG�IKJ �1L`�MBD=©�1N�L �+E G�IOJ �1L`�MBú�8N�L ��PRQ J�SUTWV �1,���P
|(c�d]t6d TXV �1,��Lpqe�f}c�d�e}xnmojldDho�¤y�hk�nu�{ndl{�jlhku�fip~u���hk��e%���nu�jlfip�h�u�eª���nu�jlfip�h�u�e(hku |(c�pqj�c |ªd�jlhku�Ûegpq{nd]t�f�c�d�u�hktgz Y J Y E�e}�nxZ�[ IK\ J �1L`� \^]
�$d?jlhku�egpq{nd]t�u�ho| m¨egdlf�ho�(f}tim�u�egpqfgpqhku�e4_@`>=<a b3�+2 �1,��-c 2 �8,��>d��fe Æ PgB S 2 �1,��$h
|(c�pqj�c |�pqs�sªt6d]xnt6dlegd]u�f�f}c�d
f�tgm�u�egpqfgpqhku�e�ho�ªf}c�d§�¥u�hku¨sqpvu�d]m�tg�DegpqwkunmosLxnt6h�jldlege]�D�$d�{nd]u�h�fgd?y��Bi`Ff}c�d�z�d]moe}�nt�d�w�pq��d]uXy��jBi`+�1k��lEnm I BL�1NoL`�X`+�1L(Ppk���|�c�d]t6dq` pqe�m�u���f}tgm�u�egpqfgpqhku
h�uK,?�B S 2 �1,��Lm�u�{�k S /��8,��[�°c�d]u�jld

Q J�S4T V �1,�� Bi`+� J �lE G Bú�8N�L �X`+�1LiP$N�r�� J �1r�� ] � Æ �
Ì�eip~u�w � Æ �l�9f�c�dXeghoÛæj]mosqsqdl{ u�hku�sqpvu�d]m�t�r`sqfgd]t6pvu�wód�sn�nmofgpqhku�e?|(c�pqjlc+t6d]xnt6dlegd]u�fge
f}c�dX{n�nunm�z�pqjle

t



egf}tg��jlf��nt6d9ho�`f}c�d9jlhku�{npqfgpqhkunmasn{np�eif}t6pvyn��fgpqhku�eLm�t6d9{ndljlh�z
xnh�eidl{�pvu�fgh�f¿|ªhªegd]xnm�timofgdLz�dljlcnm�u�pqe}z�e
� �� = E �	=�� � =�� ��e"È ��� S 2 6 �8,��� =�� 6 E �� = ` =�� 6 a � �
	 �1!��

|(c�d]t6d��	=��<2 6 �1,��+c 2 6 �8,��[�k��e"È
m�t6d�m�xnx�sqpqj]mofgpqhku�e�w�pq��d]uXy��
Q J�S4TXV �1,�� �	=�� � � J E � �
�<= J �� ��� = �

m�u�{��<=K�<,fc������� �k��e,È�m�t6d�y�hk�nu�{ndl{§xnh�eip�fip���d��æ�nu�jlfgpqhku�e]�LÙÚu
u�hku�sqpvu�d]m�t!r`sqfgd]t6pvu�w�egdlfgfip~u�w�e
f}c�d�rBt6egf�z�dlj�cnm�u�p�e�z � =�� c�� = � � = �
�nxn{`mofidleLf}c�d�{npqegf�t6pvyn��fgpqhku � =�w�p���d]u�f}c�d�j]�ntgt�d]u�f!hky�egd]t6�omofgpqhku
mof9fip~z�d(�Xm�u�{
f}c�d%egdljlhku�{?hku�d�� = � c �� = ` =�� 6 a � � 	
pqe�j]mas�sqdl{Nf}c�d�xnt6dl{npqjlfgpqhku+m�u�{${nhkdle
u�h�f�{nd]x�d]u�{+hku�f}c�d�hky�egd]t6�omofgpqhku£{`mof}mXmof�fgpvz�dX��� Æ �
yn��f(z
m��?{nd]xnd]u�{ne�hkuXmosqs�f�c�d�{`mof}m�hky�eid]t6��dl{§�nx?fgh
fip~z�d����
��c�d]u§f�c�d��æ�nu�jlfgpqhku�e�� = P}��e Æ m�t6d�jlhku�egf�m�u�f��`p¥� d��v���<=B�8L`��E Æ �¥hkt�mosqslL S , f}c�d�{n�°unm�z�p Û
j]mos9eg��egfgd]z �1!���{ndlegj]t6pvyndle�f}c�d
fip~z�d
dl��h�sv��fgpqhku�ha�¡f}c�d
{nd]u�eip�f6�$xnt6hor`sqdleDho�¡Ü�j���d]m�u�ÛæÝ�svmoegho�
egfgh�j�cnmaegfgpqj�xnt6h�jldlegegdle�|�pqf}c¨z�d]m�u�r`dlsq{§{`t�p �¥fª�æ�nu�jlfgpqhku�e]�ªÖn��j�c?d�sn�nmofgpqhku�e�mosqegh
h�jlj]�ntªpvu§Ö�f�m�Û
fgpqegfgpqj]mos`Õ!c���egpqjle(��egdld�� Ë # � � ! Ã$# m�u�{�t6d��¥d]t6d]u�jldleLf}c�d]t�dlp~un�9m�u�{�pqf9|�moe9xnt6hkx�h�egdl{
y��DÜ�j���d]m�u�m�u�{
Ý(svmoeihH�?fgh�m�xnxnt6ho�kpvz
mofid�f}c�d�jlhktit6dle}xnh�u�{np~u�wXd�sn�nmofgpqhku�e�y���z�d]m�u?r`dlsq{�p~u�fgd]tgmajlfgpvu�w�xnm�t�fgpqjls�d
eg��egfgd]z�e]� Ø j]tg��jlpvmosBxntgmajlfgpqj]mos`mo{n�Hm�u�f}maw�dªho��f}c�pqeLegpqf}�nmofip�h�u�pqeLf}cnmof9f�c�d¡{n�nunm�z�pqj]mos egf}tg��jlf��nt6d
ho�Lf}c�d�u�hku¨s�pvu�d]m�t�eifghkjlcnmoegfip�j
xnt6h�jldlege�j]m�u�ynd
��egdl{�pvu¨f}c�d�{ndlegpqwku ho�¡m�uXpvu�fgd]tgmojlfip~u�w§xnm�t6fgp Û
jlsqd�ei�kegfid]z pvu¨|(c�pqj�c¨f}c�d�z�d]m�u�r`dls�{�{`t6p �¥f�pqe�t6d]x�svmojldl{Ny��§m?unmof}�ntgmas�pvu�fgd]timojlfgpqhku?�æ�nu�jlfgpqhku©�
Ön��j�c�z�hk{ndlsqeªm�t6dªj]mosqsqdl{�pvu
Õ!c���egpqjle9Ü$moegfgd]t6e9d�sn�nmofgpqhku�eLm�u�{��ohkt�|ªd]m<��s��Dpvu�fgd]timojlfgpvu�w�xnm�t�fgpqjls�d
eg��egfgd]z�e]�Db�c�dl�$m�t6d
u�ho|1|ªdlsqs¡�nu�{nd]t6eifghkh�{"��egdld � Æ # �+�! # �+� Ë # � � Æ  # �+�"! Ã # �+� Ä È # m�u�{$t6d��¥d]t6d]u�jldle
f}c�d]t6dlpvun�l�9Ì�u�{nd]tLtgmof�c�d]t�w�d]u�d]timos`moege}�nz�x�fgpqhku�e]�opqf9|�moeQe�c�hH|�u�f�cnmofQf�c�d�xnm�t6fgpqjlsqd�{nd]u�egpqf6��xnt�hoÛ
r`sqd���f}cnmafLpqe�f}c�d�tgm�u�{nhkz;d]z
x�pvt6pqj]mosQz�d]moe}�nt6dle�ha�Qf}c�d�xnm�t6fip�jlsqd�eg��egfgd]z�e}�!jlhku���d]t6w�dleªfgho|�m�t6{ne
f}c�d
egh�s~��fip�h�u�ho���1!���moe�f�c�d�uk�nz�y�d]t�ho��xnm�t6fgpqjlsqdle�p�eDw�h�pvu�w§fihXp~u�rBu�pqf6���XØ�e�mXjlhku�eid�s°��d]u�jld��
xnt6hkxnmow�mofgpqhku?ho�Qjlcnmoh�e%hkjlj]�nt6e��
ÙæuNjlhku�f}tgmaegf�fgh¨f}c�dXegpqf}�nmofip�h�u${ndlegj]t�p~y�dl{ m�y�ho��d�f�c�d�jlhku�{npqfgpqhkunmas�{npqegf}t6pvyn��fgpqhku�e?j]m�unu�h�f
ynd
�kpqdl|ªdl{§moe!f}c�d(svm�| ho�Qm�rBu�pqfgd�{npvz�d]u�egpqhkunmas�egfgh�j�cnmaegfgpqj�xnt�hkjldlegeª|(c�pqjlc
pvu�jlhktixnhktgmafgdle�m�z�d]m�u
r`dlsq{�{`t6p �¥f�� Ä@# ���$d%f}c�d]t6d��¥hkt6d(cnm���d�fih�rBu�{�m�u�dl|,egf}tgmofidlw���fgh�{nd�rBu�d�m�u�pvu�fgd]tgmojlfip~u�w
xnm�t�fgpqjls�d
eg��egfgd]z;|(c�pqjlcX|�pqsqs9m�xnxnt6ho�kpvz
mafgd(f�c�d�{ndlegpvt6dl{¨{np�eif}t6pvyn��fgpqhku�e]�
b�c�d�xnm�x�d]t(cnmoe%f}c�d���h�s�sqho|�pvu�w?egf}tg��jlf}�nt�d<�
Ùæu£egdljlfgpqhku3! |¡d?pvu�f�t6hk{`��jldXm�WQ\�^#"�_%$'&("*)�^#"îÒ+&,"`ZlÎn\�^`_oZ�&("*).-�^`\�Z�&�_0/ Î Y[ÏQYlZlÎ�1 �¥×ªÙæÕ!Ön�
z�h�{ndls¤m�u�{¨|ªd�egf}��{n�Xf}c�dDjlhkunu�dljlfgpqhku�e�yndlf6|ªdld]uXeidl��d]tgmosQxnm�t6fgpqj]��svm�t�jlsvmoeiegdle�ho�Lxnm�t6fgpqjlsqd
m�x�Û
xnt6ho�kpvz
mafgpqhku�e]�9b�c�d�egf���{n�
f}c�d�jlhku���d]t6w�d]u�jld�ho��f}c�d�d]z
x�pvt6pqj]mos�z�d]mae}�nt6d�ho�Bf}c�d�eg��egfgd]z�|(c�d]u
f}c�d�pvu�p�fip~masLuk�nz�ynd]t�ha�¡xnm�t6fgpqjlsqdle�fgd]u�{ne�fih�¦ p�e�xnd]tÚ�¥hktgz�dl{§pvu�egdljlfgpqhku Ä ��b�c�d
m�xnx�sqpqj]mofgpqhku
ho�¡f�c�d�xnm�t6fgpqjlsqd�m�xnxnt�hH��pvz
mofgpqhku�e�{ndleij]t6pvyndl{Np~u£egdljlfgpqhkuH!?fgh§u�hku¨sqp~u�d]m�t�r`sqfgd]t�p~u�w�xnt6hky�sqd]z�e

2



pqeXdl�°x�sqhkt6dl{�p~u egdljlfgpqhku�&`���$d�d]u�{ f}c�pqe§xnm�xnd]t |�pqf}c,eghkz�d�m�xnx�sqp�j]mafgpqhku�e§ho��f}c�d¨��h�tgz�d]t
×ªÙæÕLÖXm�xnxnt6ho�kpvz
mofip�h�u�eLfgh�eghkz�d(xntgmojlfgpqj]mos�xnt6h�y�s�d]z�e(m�t6pqegpvu�w�pvuXmo{n�Hm�u�jldl{§u�h�u
sqpvu�d]m�tªegpqwkunmas
xnt6h�jldlegegpvu�w`�

� � ��� �
���
� ��� � �

 �����	�O��� ���	�<��� 
������	�<�
��� �����:����� �

b�c�d�×ªÙæÕ!Ö§�nu�{nd]t%egf}��{n�?|�pqs�s9ynd�m�f6|ªh�eifgd]x?Ü$m�t �oho�
jlcnmopvu
��� =XP�� =�������� =� �!#"^=%$�,�,� � � c � �� = P �� =k��&('*) � ) ",+ =�,�,� � � c �-�-=�� 6 P.� =�� 6 � � Ä �

|�pqf}c§xnt�hk{`��jlf�egf}mofid(e}xnmajld0/ E21�3 [ �54 � _�6+h�7�, 3 �ª|�pqf}c f}c�d�jlhku���d]u�fgpqhku , 3 E98�p �:6�E�Èn�
�$d�|�pqsqs¤u�h�fgd�; Ef_�<(=XP �<(= ����e,Èoh�f}c�d�j]m�u�h�u�p�j]mas�r`sqf}tgmafgpqhkuXmoegegh�jlpvmofgdl{¨fgh§� Ä �!egh
f}cnmaf

<(= 9 �<i= 9=<(=�� 6
b�c�d�x�h�pvu�fge�ho�ªf}c�d?egdlfj, 3 ��6fe È§m�t6d�j]mosqs�dl{"xnm�t6fgpqjlsqd�eg��egfgd]z�e�m�u�{ m�t6d
z�h�egfgsq��{nd]u�h�fgdl{
y��Xf�c�d�sqdlfgfid]t6e-L�m�u�{)rn��b�c�d�xnm�tim�z�dlfgd]t�6 S �541t�d]xnt6dlegd]u�fge(f�c�d�eip?>ld�ho�ªf}c�d�ei�kegfid]zX��b�c�d
pvu�p�fip~mas¤u��nz�ynd]t%ho�úxnm�t6fgpqjlsqd0� � S �54"pqe�m�r`�kdl{�u�hkuXtgm�u�{nhkz�uk�nz�ynd]t�|(c�pqj�c�t6d]xnt6dleid]u�fge%f}c�d
xnt6dljlpqegpqhku�xnm�tgm�z�dlfgd]t!ho�¤f�c�d�×¡ÙÚÕLÖ¨mosqw�hkt6pqf}cnzX�

@BA#C DFEHGJILK�MON
P�MOQBRSQUTVP�W0EYXSQ[Z\E^]
b�c�d�dl��h�sv��fgpqhku pvuXfgpvz�dDho�¤f�c�d�×¡ÙÚÕLÖ p�e�{nd�rBu�dl{§pvu�{`��jlfgpq��dlsq�$moeª�¥h�sqsqho|�e]�
_ Ø�f�f}c�d�fgpvz�d���E�È �
b�c�d�p~u�pqfgpvmos�xnm�t6fgpqjlsqd�ei�kegfid]z`� � E �a� 6� P ]�] ] P��cbed� ��jlhku�egpqegfge?ho�0� � pvu�{nd]xnd]u�{nd]u�f$m�u�{p�{nd]u�fgpqj]mosqsq��{np�eif}t6pvyn��fgdl{$xnm�t6fgpqjlsqdle�|�pqf}c?jlhkz
z�h�u?s~m�| � � �

_ Å ��h�sv��fgpqhku pvuXfgpvz�d<�Ø�f�f}c�d�fgpvz�d����nf}c�d�xnm�t6fip�jlsqdDeg�keifgd]zf� =?jlhku�egpqegfge�ha�g� =�xnm�t�fgpqjls�dle��
Ù��:� = E�È�f}c�d�xnm�t6fgpqjlsqd�ei�kegfid]z {npqdl{$m�u�{X|ªd�sqdlf �� = E�È�m�u�{h� =�� 6 E�Èn�*�f}c�d]t6|�pqegdDf}c�d�yntgm�u�j�c�pvu�w?jlhktgt6dljlfgpqhku?pqe�{nd�rBu�dl{�moe���h�sqsqho|�e
Æ ��/�\�^#"î_%$ &,"#)ji�ÑB\o\�În_oZ�&vÑ "¤Ó
��c�d]uk� =kl È?|¡d?moegegh�jlpvmofgd�fghm� = EF�a� 6= P ] ] ] P.� b 	= � S , b 	 f}c�d�|¡dlpqwkc�f���dljlfghkt
n�=FE ��n 6= P ] ]�] POn b 	= � S ��� b 	 w�pq��d]uXy��

b 	o
"qp 6 n "=0r#sut	 E � = �-v$�a� = �g� |�c�d]t6d v$�a� = �+E Æ

� = b
	
o
"qp 6 r#sut	

b�c�d]u©�%d]moj�c,xnm�t6fgpqjlsqdw� "= � Æ�xzy{x � =`��yntgm�u�jlc�dle?p~u�fgh+mótim�u�{nhkz uk�nz�ynd]t�ho�
ho¢�e}xnt6pvu�w�e�| "= � Æ�x=y�x �-=?m�u�{§f}c�d�z�dlj�cnm�u�pqe}z�pqe(jlc�h�egd]u?eih
f}cnmof

,X��|H= \ <i=n�+E}� =~n�= � &k�
�



m�u�{¨f}c�d]t6d�dl��p�eifge�m�rBu�p�fid�jlhku�egf�m�u�f ��� ¦ egh
f�cnmof!��hkt%m�u�� J S4TWV �1,��
, � \ b 	o"qp 6 | "= J �a� "= � � � = �	=���v$�a� =k�i� J \�� \ <(=�� x�� � = Y J Y � �¥Ê��

Ø�f�f�c�d�d]u�{§ho�9f}c�pqe(eif}mow�d�f}c�d�xnm�t6fip�jlsqd�eg��egfgd]z �� =?jlhku�egpqegfge�ha�
��-=FE b 	o

"qp 6 | "=
xnm�t6fip�jlsqdle�{nd]u�h�fidl{§y��

�� "= E��
	= Æ�x��{x � = 	�
 6o �
p 6 |

�= � Æ�x=y�x 	�
 6o �
p 6 |

�= ��|�	= �¥Ç��

!���2��©Zl^nZ�&vÑ ""Z]\�^#"îY &vZ�& Ñ "9Ó
Ù�� �� =FE�ÈDf}c�d�xnm�t�fgpqjls�dDeg��egfgd]z;{npqdle�m�u�{ � =�� 6 E�Èn�*�f}c�d]t6|%p�eid��nd]mojlc
xnm�t6fgpqjlsqd�z�ho��dle!p~u�{nd]x�d]u�{nd]u�fis��Xha�îd]maj�c�h�f}c�d]túegf}m�t6fip~u�wDho¢X�æt6hkz
f}c�d�xnm�t6d]u�f(xnm�t6fgpqjlsqd�yntim�u�j�c�pvu�w?egpqfgd�� "= � Æ�x=y�x � = ��|�pqf}c?svm]|

` =�� 6 a ��� �s 	�� �a� "= P$N�L � Æ�x=y�x �-=
|(c�d]t6d
v$� �� =k�ªpqe�f�c�d�d]z
x�pvt6pqj]mos9z�d]moe}�nt�d�moegegh�jlpvmofgdl{Xfgh �� = ����nt6pvu�wXf}c�pqe�f}tgm�u�egpqfgpqhku f}c�d�fgh�f}masîu��nz�ynd]t%ho�¡xnm�t6fip�jlsqd�{nh�dle}u�� f�j�cnm�u�w�d���� =�� 6�E�� =k��m�u�{$f}c�d�z�dljlcnm�u�pqe}z j]m�u$ynd?e}�nz
z�m�t6p >ldl{ómoe#��h�sqsqho|�e]�î��hkt�m�u��k6ne È¨m�u�{r S , 3 ���

� =�� 6 S NoL \ �� =-Enr P �� =jE}6��OE 3 
"qp 6 ` =�� 6 a ���"! � �8r " P$N�L �

|(c�d]t6d�NoLOEnNoL 6 7 ]�] ] 7FN�L 3 p�e�m�u�p~u�rBu�pqfgdleip~z�mosQu�dlpqwkc�ynhk�ntgc�h�h�{�ho� L S , 3 |�pqf}c
f}c�dDjlhku���d]u�fgpqhku�e	N�LOE 8
m�u�{$# 3"qp 6 E Æ p �:6�E�Èn�

Þ�h�fid§f}cnmof�f}c�d�z���f}mofip�h�uNho��d]mojlcNp~u�{npq��pq{`�nmos�ho¢�e}xnt�p~u�w �� "= � Æ�x y{x �� =ó{nd]x�d]u�{ne
hku¨f}c�d�d]u�fgpvt6d�jlhku�r`wk�ntgmafgpqhku �� =Xho�Lf}c�d�eg��egfgd]zX��Ùæu¨h�f}c�d]t%|ªhkt6{ne�yndlf6|ªdld]u�yntim�u�j�c�pvu�w
jlhktgt6dljlfgpqhku�e�f}c�d�xnm�t�fgpqjls�dDeg��egfgd]z y�d]cnm]��dle�pqfgegdls �¡moe(m�pvu�fgd]tgmojlfip~u�wXxnm�t6fip�jlsqdDeg�keifgd]zX�

b�c�d�m�ynho��d§×ªÙæÕ!Ö"z�h�{ndls�d]unm�y�sqdle§m$�nu�p r`dl{ {ndlegj]t6pvx�fgpqhku,ho��f}c�d§�om�t6pqhk��eXxnm�t6fgpqjlsqd§ei�kegfid]z
m�xnxnt6ho��p~z�mofgpqhku�e�xnt6dlegd]u�fgdl{Xpvu � &`�kÊn�nÇ # �X� Æ�Æ � Æ !�� Æ]Ä � Æ & # m�u�{�pvu�� Æ Ë # �ú�$d�cnm���d%{ndls�pvy�d]tgmofgdlsq�
sqd���f�hkxnd]u f}c�d-sn��dlegfgpqhku ho�9f}c�d�j�c�h�p�jld�ho�9f}c�d�yntgm�u�j�c�pvu�wXjlhktgt�dljlfgpqhku?f}tgm�u�eip�fip�h�u§m�u�{¨|¡d�|%p�sqs
{ndl��h�fgd�m�e}�ny�egdljlfgpqhku fgh�xnt6dlegd]u�f�egdl��d]tgmos�unmof}�ntgmasBjlc�h�pqjldle�|(c�pqj�c j]m�u§y�d���egdl{Xpvu§xntimojlfgpqjld��
×!d���hkt�d�f}cnmof]��sqdlf���e�xnh�pvu�f(hk��f%eghkz�d�pvz
x�hkt6f}m�u�f�xnt6hkx�d]t6fgpqdle(ha�¤f}c�d�×ªÙÚÕLÖ§mas�w�hkt6pqf}cnzX�

%



��\�Ñ*-�Ñ©Y�& Z�&vÑ "��������
	 ²���
6»�³}²[¸}¸ � E ��� =k�R=�� � ¹v¸X·��n»o¸l¹>´¥¹��]²¨¹>¼ ´¥²���²�
���·�¶q®k²�����·�
�´¥¹�¼��k·�¶�²� ¹>´ 	 
6²[¸��n²}³�´9´¥»�´ 	 ²�º¡¶q´�
6·�´¥¹>»�¼ <nE �-<i=n�R=�� ��� ¹>´ 	 ´ 	 ²���»�¶�¶q» � ¹�¼�� �!
¿»"�°²�
�´¥¹�²l¸
, �$# � =

� � � Æ&% � � x � �
� � ·�¼'�

�
� � =jE�È�� x � �

� � �¥Ë��

��\�Ñ©Ñ'(�Ó) Ô©t6hkz;f}c�d�jlh�u�egf}tg��jlfgpqhku ho�Qf}c�d�yntgm�u�jlc�pvu�w�jlhktit6dljlfgpqhku�e�|ªd�cnm���d
QB��e,È , �-�-= \ <i= 
 6 �lEj� = 
 6+* ��� = 
 6 l È��+E}� = 
 6

Ù¥fª�¥h�sqsqho|�e�f}cnmof�� pqe(m�u{<%Û¿z
m�t6fgpvu�wkmas�d��ªÖ�pvz�pqsvm�t6sq���L�¥Ê��ªpvz
x�sqpqdle�f}cnmof
,X�g��� = � �-= 
 6 � � \ <(= 
 6 � x�� � =

Ù¥f�pqe�f}c�d]u?d]moeg�?fgh
e�c�hH|�f}cnmof
QB��e"È ,X��� �= � x � �� � � �{� �

hktl��|(cnmof�m�z�hk�nu�fgeªfgh
f}c�d�e�m�z�d�f}c�pvu�w

, ��# �-=
� � � Æ&% � � x � �

� �
b�c�d§svmoeif�moegegd]t�fgpqhkuNpqe�m�jlh�u�egd�s°��d]u�jld�ho��f}c�pqe?p~u�d�sn�nmosqpqf6���1b hóynd�z�hkt6d§xnt6dljlpqegd��!�¥hkt
m�u��, S # ÈWP Æ ��|¡d�cnm���d�

��� = l È�� e
�
��� =Ke�� Æ � , �u� � � e

�
� \ � = � � � \ x , � � �

b�c�d]u©�`��egpvu�wXbªjlc�d]y�p�fij�c�dl��� e�p~u�d�sn�nmosqpqf6�§|ªd�rBu�{§f}cnmafL�¥hkt�m�u�� , S # ÈWP Æ ��
��� = E�È�� x � �

� �", �-©dlfgfgpvu�w , c Æ hku�d�hky�f}mopvu?f}c�dD{ndlegpvt6dl{§pvu�d�sn�nmosqpqf¿���
� ².��·/
10 !n�"!W�
Ì�eip~u�w ��h�hky�� e�z
mo��pvz
mos�pvu�d�sn�nmosqp�f6������t�hkz ÕLt�hkxnh�eip�fip�h�u !n� Æ |ªd�w�dlfªf}cnmof

, � e}�nx	 p 6 a323232'a = # � 	� � � Æ&% � � x � �
� �

Y J Y ��]
� ².��·/
10 !�� Ä �
b�c�d�svmoegf�pvu�d�sn�nmosqpqf¿�¨pvuó�¥Ë����kpqdlsq{ne�

�-� 	 l È P Q � S � È P�� # �le Æ � � �
� � ]

4



@BA�@ � K�� R0I�W(M*R����}QUK KeE:IgP�MOQ�R0G
b�c�d�xn�ntgx�h�egd�ha�Qf}c�pqe(e��ny�egdljlfgpqhkuXpqe�fih�xnt6dlegd]u�f�egdl��d]timos©dl�°m�z�x�s�dle%ho�úyntim�u�j�c�pvu�w?jlhktgt6dljlfip�h�u�e
e}mofgpqe6�¥��p~u�w?jlhku�{npqfgpqhku�e
� &k�ªm�u�{+�¥Ê��l���$d�|�pqsqs�{np�eifgpvu�wk��pqe}c�f6|ªh�f6�°x�dle(ha�úyntgm�u�j�c�pvu�wXuk�nz�ynd]t�e
svm]|%e]�¡ÙÚuXf}c�d#rBt6egf�eip�f��nmofgpqhku¨f}c�d�yntgm�u�jlc�pvu�w§uk�nz�y�d]t6e | E;��|H=k�R=�� � m�t6d�jlc�h�egd]uXpvu�{nd]x�d]u�Û{nd]u�fis��¨d]mojlc§h�f}c�d]tl�(ÙÚu¨jlhku�f�tgmoegf�fih�f}c�pqe�|ªd�xnt�dlegd]u�f�m�uXdl�nm�z
x�sqd�ho�¡u�dlwkmofgpq��dlsq��jlhktgt�dls~mafgdl{
yntgm�u�jlc�pvu�w�u��nz�ynd]t6e]�
�	�
���
� ��������������������������� ��!�"�#$�&%('*)�+-,�����.
��c�d]u?f}c�d�yntgm�u�jlc�pvu�w�u��nz�ynd]t6e�| = m�t6d�pvu�{nd]xnd]u�{nd]u�f�jlhku�{npqfgpqhkununmosqsq��hku{< = jlhku�{npqfgpqhku+�¥Ê��
pqe(d�sn��pq�Hmosqd]u�f�fgh , � b 	o

"qp 6
�
| "= � � =~n "= � � J �a� "= � � \ <i= � x�� � =

|(c�d]t6d�f}c�dD|ªdlp�w�c�f���dljlfghktHn�=jE���n 6= P ] ]�] POn b 	= �ªpqe(w�p���d]u§y��
n "= E �<=B� � "= �

/ b 	0 p 6 � =��a� 0= � Æ x=y�x �-=
Ùæu f}c�pqe�egpqf}�nmofgpqhku pqf�pqe�unmof��ntgmos©fgh���egd�m�yntgm�u�jlc�p~u�wXu��nz�y�d]t�svm�|�egh�f}cnmof

,��-|)= \ <(=°�+E �-= n�= 1X��|H= \ <(=k� x�� � =
|(c�d]t6d�1���| =32 < = ��{nd]u�h�fgdle�f}c�d�jlhku�{npqfgpqhkunmosª�Hm�t�p~m�u�jldXho��f}c�d
��dljlfgh�t | = |%p�f�cót6dle�xndljlf�fih
<i=©� -©dlf���e(u�ho|1xnt6dlegd]u�f�eghkz�d�jls~maegegegpqj]mos�dl�°m�z
x�sqdle(ho��p~u�{nd]x�d]u�{nd]u�f�yntgm�u�jlc�pvu�w�u��nz�ynd]t6e]�
/DÎ°\%"©Ñ�� &�/ /�&%WQ\�^#"�_0$ &("*) "�� 1�W�Î°\oY�Ó
b�c�d�×!d]tgu�hk��pqsqsqpLyntgm�u�jlc�p~u�wXu��nz�y�d]t6e�|¡d]t�d�p~u�f}t6h�{`��jldl{�y��?f¿|ªh�ho�9f}c�d�m���f}c�h�t6e�pvu)� Ç # �
b�c�dl�§m�t6d�{nd�rBu�dl{$moe�m
egd�sn��d]u�jld0|H=OE �-| "= P Æ x�y x � =k�ªho�Ljlhku�{npqfgpqhkunmas�sq�¨p~u�{nd]x�d]u�{nd]u�f
tgm�u�{nhkz�uk�nz�ynd]t�e�|�pqf}c§t�dle}xndljlf�fih < = |�pqf}c?{npqegf}t�p~yn��fip�h�u§w�p���d]u?�¥hktªm�u�� Æ x�y�x � = y���

��| "= E � \ <i=��lE � , ��� =~n "= �'p � � E � �-= n "= # � Æ
Æ � , ��� =~n "= �'p � � E � �-= n "= #

|(c�d]t6d4�54 # �¥t6dle�x©� , �
4�� E64 � �54 # �ª{nd]u�h�fgdle�f}c�dDp~u�fgdlw�d]t�xnm�t6f
�¥t6dle�x©�ªf}c�dD��tgmajlfgpqhkunmosQxnm�t�f}�ªho�
4 S �����Lb�c�d�t6d�sn��pvt6dl{§jlhku�{npqfgpqhku�e�� &k�ªm�u�{ó�¥Ê���m�t6d�{nd]t6pq��dl{§d]maegpqs��?�æt6hkz f}c�d���majlf¡f�cnmof

,X��| "= \ <(=k� E � =~n "=
1��-| "= \ <(=k� E , �-�-= n "= ��� Æ � , ��� =~n "= �g� S � ÈWP Æ 2 & #

�, ��
��h�tLm�u�� Æ�x=y�x � = �LÌ�eip~u�w�f}c�d�m�y�hH��d��¥hktgz���svm�|ªd�egdld(f�cnmof��¥Ê��9pqeªe}mofgpqe6r`dl{X|�pqf}c � E Æ 2 &`�
Ùæu mo{n{npqfgpqhku,pqf�j]m�u y�d�egdld]uN�æt6hkz'f}c�d�t�dls~mafgpqhku / b 	"qp 6 ��� =~n "= ��E �-=Nf}cnmofXmof
sqd]moeifXhku�d

7



xnm�t6fgpqjlsqd(cnmoe�hku�dªho¢�e}xnt6pvu�w���j��g�o�'& # �¥hkt�z�hkt6dª{ndlf}mopqsqe}�l�9b�c�d]t�d���hkt�d���eip~u�w�f�c�d�m�ynho��d¡yntim�u�j�c�pvu�w
jlhktgt6dljlfip�h�u?f}c�d�xnm�t�fgpqjls�dDeg��egfgd]z u�dl��d]t�{np�dle��
��Ñ*&�Y]Y[Ñ " W�\�^#"î_%$ &,"#) "�� 1�W�Î°\oY�Ó
b�c�d�Õ�h�p�eieghkuXyntgm�u�jlc�pvu�w�u��nz�ynd]t6e�m�t6d�{nd�rBu�dl{$moe(m�eid�s°��d]u�jld\|H=jE ��| "= P Æ�x ygx � =k�ªho�
jlhku�{npqfgpqhkunmosqsq�Xpvu�{nd]xnd]u�{nd]u�f�tgm�u�{nhkz�uk�nz�ynd]t�e¡|%p�f�cXt6dle}xndljlfªfgh\<(=�|�pqf}c?{npqegf}t6pvyn��fgpqhku?w�pq��d]u
��h�t�m�u�� Æ x=ygx � =�y��

Q � e+È �
��| "= E � \ <(=°�+E dl�°x�� � �-= n "= � �-�-= n "= � 	� �

Ùæu f}c�pqe�egpqf}�nmofgpqhku©� |ªd�cnm���d ,X��| "= \ < = �+E}� = n "= E(1X��| "= \ < = �
egh
f}cnmaf#��Ê��ªc�h�sq{ne(|�pqf}c � E Æ �
/�&,"©Ñ 1 &v^�/%WQ\�^#"�_0$ &("*) "�� 1�W�Î°\oY�Ó
b�c�d(y�pvu�hkz�pvmos�yntgm�u�j�c�pvu�w
uk�nz�y�d]t6e�m�t6d�{nd�rBu�dl{Xmoe¡m#egd�sn��d]u�jld |)=FE ��| "= P Æ�x=y�x �-=��9ho�
jlhku�{npqfgpqhkunmosqsq�Xpvu�{nd]xnd]u�{nd]u�f�tgm�u�{nhkz�uk�nz�ynd]t�e¡|%p�f�cXt6dle}xndljlfªfgh\<(=�|�pqf}c?{npqegf}t6pvyn��fgpqhku?w�pq��d]u
��h�t�m�u�� Æ x=ygx � = y��QBÈ x��{x � = �

��| "= E � \ <(=n�+E � 	b 	
��n "= � 	 � Æ � n "= � b 	 
 	
Ùæu f}c�pqe�j]moegdX� &k�ªm�u�{ó�¥Ê��ú�¥h�sqsqhH|%e��æt6hkz�f}c�d��æmojlf�f}cnmafª��h�t¡m�u�� Æ�x=yLx � =,X��| "= \ <i=n� E � =~n "=

1��-| "= \ <i=n� E � =~n "= � Æ � n "= �
��h�t�m�u�� Æ x=ygx � =`�9Ü�hkt6dlho��d]tl����egpvu�w�f�c�d�m�ynho��d�|ªd�egdldDf}cnmof��¥Ê��!pqe(e�mofgpqe6r`dl{§|%p�f�c
�	�
���
� ����� ��!�"�#$�&%(�	)�+-,�����.���#
��"6��� %	����#��	� !����������
����#	����.
�$dXjlhku�fgpvuk��d¨f}c�d�majljlhk�nu�f�ho��f�c�dXegf}m�u�{`m�t�{"yntgm�u�jlc�p~u�w+svm�|�e
|�c�p�jlc+j]m�u"ynd���egdl{"pvu f}c�d
jlhktgt6dljlfip�h�u?egfgd]x�ho�Qf}c�d�mosqw�h�t6pqf}cnzX���$d�cnm���d�xnt6dlegd]u�fgdl{Xegho�æm�t9eihkz�d�jls~maegegdle�ho��p~u�{nd]x�d]u�{nd]u�f
yntgm�u�jlc�pvu�w�u��nz�y�d]t6e�|�c�p�jlc�w�pq��d?m?w�hkh�{$tgmofgpqhkunmas¤t6d]xnt�dlegd]u�f�mofgpqhku�ho�ªf}c�d�j]�ntgt6d]u�f�|ªdlpqwkc�fge]�

�ho|ªdl��d]tl���¥hktúf}c�dlegd�yntgm�u�jlc�p~u�w�jlhktit6dljlfgpqhku�e]��f}c�d�fih�f}mos`u��nz�ynd]t!ho�Qxnm�t6fgpqjlsqdle�pqe¡u�h�fLr`��dl{Xyn��f
tgm�u�{nhkz �¤Ù��

|H=jE Ü$��sqfgpvu�hkz�pvmos

�
�-= POn 6= P ] ] ] POn b 	= � � Ã �

f}c�d]u?f}c�d�xnhkxn��svmofgpqhku egp >ld�pqe�xnt6dlegd]t6��dl{��!ÙæuXf�c�p�e�j]moegd�|ªd�cnm���d��¥hktªm�u�� Æ�x=y��E�
 x � =,X��| "= \ <(=k� E �-= n "=,��i��| "= � �-= n "= � �<\ <(=k� E �-= n "= � Æ � n "= �,X�g��| "= � � =~n "= �]��| 0= � � =~n 0= � \ <(=k� E � �-= n "= n 0=
�



Ì�eip~u�w?f}c�d�m�y�ho��d�|ªd�rBu�{§f}cnmof!�¥hkt�m�u�� J S4TXV �1,��l�
, �� � b 	o

"qp 6 | "= J � � "= � � � = �	=���v$�a� =k�g� J � � \ <(=��� x � = �	=���v$�a� =k�g��� J � �	=���v$�a� =��g� J � �
b�c�d]t6d��¥hkt6d¨|¡d�egdld¨f}cnmof$� &k�?m�u�{���Ê���m�t6d§e}mafgpqe6r`dl{ |�pqf}c � E Æ ����c�d]u,f}c�d�f}tgm�u�egpqfgpqhku
xnt6hkynm�y�pqsqpqf6� �od]tgu�dlsqeq`>=<a b�e}mofip�e����
f�c�d�moege��nz
x�fgpqhkuQ¤�1L(Ppr�� S , � `O= a b`�1L(P�_@roho� E�È � Æ È��
pqf�{nhkdle#��h�sqsqho|�e�f}cnmof��¥hkt�m�u�� Æmx y �E 
 x � =m� "= �E � 0=

�
Û¿m�� e]�v��Ùæu�f�c�p�eDj]moegd�f}c�d�|ªdlpqwkc�fie

|)=Xz
m���y�d�|(t6pqfgfid]uXmoeQ Æ�x=ygx � = | "= E��%m�t6{ _ Æ�x 
 x � = � �� 0= E�� "= h
|(c�d]t6d �� =FE � �� 6= P ] ] ] P �� b 	= ��m�t6d�jlhku�{npqfgpqhkunmosqsq�§pvu�{nd]x�d]u�{nd]u�f�tgm�u�{nhkz��Hm�t6pvm�y�sqdle(|�pqf}cXt�dle}xndljlf
fgh0<(=�|�pqf}c?jlhkz
z�hku�svm�| �	=©��v$�a� =k�g�[�¤b%c�p�e�z�h�{ndls©ho�Qyntgm�u�jlc�pvu�w�uk�nz�y�d]t6eª|�maeLpvu�f�t6hk{`��jldl{
y��?hku�d�ho�9f}c�d�m���f�c�hkt6e�pvu)� Æ�Æg# �-©dlf§��e?s�h�h��,mof�f�c�d�e�xndljlpvmos�j]moegd�ho��mN×ªÙæÕ!Ö |�pqf}c z���s�fip~u�h�z�pvmos�yntgm�u�jlc�pvu�w+jlhktgt6dljlfgpqhku�e��
Ùæu,��p�dl|�ho��f}c�d�xnt6dljldl{npvu�w+jlhku�egpq{nd]tgmofip�h�u�eXf}c�d§egp >ld�ho��f}c�d§ei�kegfid]z�e � � =XP �� = �F� e
È��l�
��e"Èn��{nhkdle(u�h�fLjlcnm�u�w�d�m�u�{�pqe�d�sn�nmosqeªfgh\� � �9ÙæuXma{n{np�fip�h�u?|(c�d]u$� Æ È��9c�h�s�{ne%f}c�d({n�nunm�z�pqjleegf}tg��jlf��nt6d�ho�9f}c�d�svmofgfgd]tªj]m�uXynd�|�t6pqfgfgd]u?pvuXf}c�dDegpvz
x�sqdlegf%��hktiz��
_�� "'& Z�&v^�/ ��^`\�Z�&>_%/vÎ
	©ÏQYlZlÎ�1 �

�a� � S NoL`�+E b d � p 6 ��� �1N�L � �
_ /�\�^#"�_%$'&("*)�i�Ñ©\H\�În_oZ�& Ñ "�

� �� = S N�L \ � = Enr��+E bed � p 6 � = � Æ� � b do "qp 6 r ! t ���1N�L � �
_ 2��BZl^nZ�& Ñ "��ª\�^#"�Y�& Z�&vÑ "�

� � =�� 6 S N�r \ �� = EnL`�+E b d � p 6 ` =�� 6 a�
� d / � dt�� 
���� t �1L � PpNor � �
�$d�u�h�fgd�f�cnmof��a� = �D��e"È��!pqe�mO, b d Ûæ�Hmosv��dl{�Ü$m�t �oho�
jlcnmopvuXw�pq��d]uXy���

�a� = S NoL \ � = 
 6 E r��+E b d � p 6�� ��� P Æ� � b do"qp 6 r ! t ���1N�L � � � Æ�Æ �
|(c�d]t6d � �¥��P � �iE �	= 
 6 � � � ` =<a � 	�� 
 � � � Q � S 2 6 �8,��
b�c�dlegd$jlh�u�egf}tg��jlfgpqhku�e?rBt�egf�m�xnx�d]m�t?pvu � Æ�Æg# m�u�{ |¡d]t�d${ndl��dlsqhkxndl{�pvu,�æ��s�sD{ndlf}mopqsqe§pvu7� Æ ! # �-�m�t6w�d�{ndl��p~mafgpqhku�e�xnt6pvu�jlpvx�s�dleD�¥hktªpvu�fgd]tgmojlfgpvu�w§xnm�t�fgpqjls�d�eg��egfgd]z�e�ho�Lf}c�d#��hktiz � Æ�Æ �%m�u�{§f}c�dlpvt
m�xnx�sqpqj]mofgpqhku�e�fgh
u�hku s�pvu�d]m�t�r`sqfgd]t6pvu�wXxnt6hky�sqd]z�e�m�t6d�{ndlegj]t6pvy�dl{�pvuH� Æ & # �

�



@BA�� ��P K��0I�P��0K ��]�� KeQUN{EHK P�MOEHG*�u�d
unmof}�ntgmos�sn��dlegfgpqhku�|ªd�ma{n{`t6dlege�u�ho|1pqeDf}c�d�{np ¢�d]t6d]u�jld?yndlf6|ªdld]u�×ªÙÚÕLÖ¨|�pqf}c¨jlhku�{npqfgpqhku�Û
mosqsq�§pvu�{nd]xnd]u�{nd]u�f�yntgm�u�j�c�pvu�w§u��nz�y�d]t6e�m�u�{�×¡ÙÚÕLÖ¨|�pqf}c¨z���sqfgpvu�hkz�p~masLyntgm�u�jlc�p~u�w§u��nz�ynd]t6e��
×!d���hkt�d
w�dlfgfgpvu�w¨{nhH|�u§pvu�fgh§f�c�d
{ndlf}mopqsqe�p�f
z
m���yndXc�dls~x��æ��sªfgh§z
m<�ad�m jlhk�nx�sqd�ha�%t�d]z
m�t ��e]�
Ùæu¨f}c�dDrBt6egf�x�svmojld�pqf�e}c�hk��sq{$ynd�u�h�fid�f}cnmof�f}c�d�×¡ÙÚÕLÖ¨{ndlegj]t6pvy�dl{ m�y�ho��d���egpvu�wXÜ$��sqfgpvu�hkz�pvmos
yntgm�u�jlc�pvu�w�m�u�{$Õ�h�pqegegh�u�yntim�u�j�c�pvu�w�m�t6d
t6dlsvmofgdl{�fghXf}c�d�jlhku�fgpvu���hk��e�j]t6pqfgpqj]mos¡yntim�u�j�c�pvu�w¨e}��Û
xnd]tgxnt�hkjldlegeidle�m�u�{$f�c�d
Ô9sqd]z�pvu�woÛæÝ(pqh�f
xnt6h�jldlegegdleX��egdld ��m�|�eghku�� Ã # m�u�{Nt6d���d]t�d]u�jldle�f}c�d]t6dlpvun�
m�u�{Xf}c�dDe}m�z�d���pvu�{�ho�Lt6dlsvmofgpqhku�e�dl��pqegf�yndlf6|ªdld]u?f}c�d�×ªÙæÕ!Ö§xnt6dleid]u�fgdl{§m�ynho��d��
�!Ñ`Zl^�/ 1�^`Y]Y�-�\]Ñ�_oÎnY]Y
Ø(e�f�c�dlp~t�jlh�u�fgpvu���hk��e�fgpvz�d���d]t6eip�h�u©�©f}c�d�z
map~u¨{np ¢�d]t6d]u�jld�y�dlf¿|ªdld]u¨f}c�d�f6|ªh
f6�°x�dle�ho�¡×ªÙæÕLÖ
xnt6dlegd]u�fgdl{óm�y�ho��d�p�eDf}cnmof�f}c�d
x�hkxn��svmofgpqhku£egp >ld
ho�¡f�c�d�×ªÙæÕLÖ |�pqf}c�Ü$��sqfgpvu�hkz�pvmos¡yntim�u�j�c�pvu�w
pqe�jlh�u�egf}m�u�f�yn��f�f}c�d?xnhkxn��svmofgpqhkuNeip?>ld?ho�ªf}c�d�×ªÙÚÕLÖ�|�pqf}cN×!d]tgu�hk��sqsqp¥�¡Õ�h�pqegeihku�hkt�×!pvu�hkz�pvmos
yntgm�u�jlc�pvu�w�pqe�m
z
m�t6fip~u�w�mosqd�|�pqf}c4s°�nma{`tgmofgpqj�jlcnm�tgmajlfgd]t6pqegfgpqj� � l = E = 
 6o	 p � 1���| 	 \ < 	 � x = 
 6o	 p � � 	
i�Ñ "�Ò &vZ�& Ñ "©^�/�/ � � 	
Ø(e�pvu¨jlhku�fip~u���hk��e�fgpvz�d�egdlfgfgpvu�w�e�f}c�d�×¡ÙÚÕLÖ¨|�pqf}c�z���sqfgpvu�hkz�pvmos9yntgm�u�jlc�p~u�w§m�t6pqegdle�y��Xjlh�u�{np Û
fgpqhku�pvu�w�m�×¡ÙÚÕLÖ |�pqf}cXÕ�h�pqegeghkuXyntim�u�j�c�pvu�w?fgh�cnm���d�jlhku�eif}m�u�f�x�hkxn��svmofgpqhku¨egp >ld��
b�h�z
m<�od�mosqs`f�c�p�e�z�hkt6d(xnt�dljlp�eid�|¡d%p~u�f}t6h�{`��jld�eghkz�d�mo{n{npqfgpqhkunmasîu�h�f}mofgpqhku�e]��Ô hktLm�u��\� � e Æ
|ªd�{nd]u�h�fgd

�
� PH��<(=XP �<(=°�M=�� � PH��� = P.� = P ��-= P �� =k�R=�� � P

�
�
	� d �

f}c�d�{npqegj]t6dlfgdDfgpvz�d�Ü$m�t �oho�
z�h�{ndls�|(c�pqjlc§t6d]mosqp >ldle�f}c�d�×ªÙæÕLÖ?|%p�f�c§z���sqfgpvu�hkz�pvmosQyntgm�u�j�c�pvu�w�e
m�u�{Xegf}m�t6fgeª|�pqf}c � � xnm�t6fgpqjlsqdle]�ª×!��jlhku�eif}tg��jlfgpqhku ho�¤f�c�d�z���sqfgpvu�hkz�p~masQjlhktit6dljlfgpqhku�e�|ªd�cnm���dQB�He"È � =jE}� �

�
��	b d � mn� e]�*�uXf}c�d�h�f}c�d]t�cnm�u�{X|ªd�{nd]u�h�fgd�

� Po��<(= P �<(=n�R=�� � PH�-�-= P�� =XP �� =XP �� =°�M=�� � P
�

�	� d �

f}c�d�{npqegj]t6dlfgdDfgpvz�d�Ü$m�t �oho��z�hk{ndls�|�c�p�jlcXt6d]mosqp >ldle�f}c�d�×ªÙæÕ!ÖX|�pqf}cXÕ�h�p�eieghkuXyntgm�u�jlc�pvu�w�e�m�u�{
egf}m�t�fgeª|�pqf}c{� � xnm�t6fgpqjlsqdle]�
��\�Ñ*-�Ñ©Y�& Z�&vÑ "�������� »�
�·�¼�� k S�� = �-< = � �< = � � ² 	 ·��]²�


�	bed �1k \ � E}� � �+E
�
�
	b d �1k��

�

�	b d � ·��~¸�� � Æ !��

G��



��\�Ñ©Ñ'(�Ó
Ô9pvt6egf�|ªd�u�h�fgd�f�cnmofªjlhku�{npqfgpqhkunmosqsq��h�u?f}c�d�dl��d]u�f

_�� E}� � h�E �=�� � _�� =-E}� � h
|ªd�cnm]��d QB��e"È �a� =XP �� =k� S , b d 7�, bed

�

�	� d � mn� e]�*�uXf}c�d�h�f}c�d]tªcnm�u�{��By��?jlhku�egf}tg��jlfip�h�u?ho�¤f�c�d�z���f�mofgpqhku?f}tgm�u�egpqfgpqhku?|ªd�cnm]��d��¥hkt�m�u��X��e"Èn�LiP$r S , b d �


�	� d

�
� = S N�r \ � E � � P �� = 
 6 E L �KE �

��	� d

�
� = S Nor \ �� = 
 6 EnL �

Ì�eip~u�w�f}c�d�m�ynho��d�h�y�egd]t6�Hmafgpqhku�e¡m�u�{?f}c�dª�æmojlf!f}cnmof9jlcnm�u�w�dleLpvu�f}c�d�uk�nz�ynd]túho�Qxnm�t6fgpqjlsqdleªhku�sq�
f}m<�od�x�svmojld�mof(yntgm�u�j�c�pvu�wXjlhktgt�dljlfgpqhku�e]�n|ªd�eidld�f}cnmofªfgh?xnt6ho��d�� Æ !���p�f�e}� %�jldle�fgh
jlc�dlj��?f}cnmof
��h�t�m�u�����e"Èn�XL(Ppr S , b d�


�	� d

�
�� = S N�r \ � E � � P.� = E L �KE �

��	� d

�
�� = S Nor \ � = EnL �

Þ�ho|�� y��X{nd�rBu�pqfgpqhku�ha�Lf}c�d�Õ�h�pqegeihku§yntgm�u�j�c�pvu�wXf}tgm�u�egpqfgpqhku�e]����hkt�d]moj�c¨��e Èn� L S , bed m�u�{� S �54 bed�

�	� d � |)=OE � \ � E}� � P.� =-EnL � E

�

�	� d � |)=FE � \ � =jE � � P.� =-E L`�

E Æ
���¥��PO� � � b d "qp 6 dl�°x�� � � � n "= � ��� � n "= � 	 t� " �

|�pqf}c
n "= E �<=B�1L " �

/ bed0 p 6 �<=B�1L 0 � Q Æ�x=ygx � �
m�u�{

���¥��P#� � �+E o	 
 ��23232 � 	 � d p b d bed "qp 6 dl�°x�� � � � n "= � ��� � n "= � 	 t� " �
Ù¥f�pqe�u�h�f�{np %�j]��sqf�fgh
egdld�f}cnmaf������ P#� � �+E�� 
 b d � � � �wb d� egh
f�cnmof

�

�	� d � | = E � \ � E}� � P�� = EnL �+E Ü$��s�fip~u�h�z�pvmos��-� � POn 6= P ] ]�] POn b d= �

*�tl�n|(cnmaf(m�z�hk�nu�fgeªfgh�f}c�dDe}m�z�d�f}c�pvu�w�

�	� d ��| = E � \ � E}� � P.� = EnL �lE

�
��	� d ��| = E � \ � = EnL`�

b�c�pqe§z�d]m�u�eXf}cnmaf�f}c�d�jlhku�{npqfgpqhkunmas�sq��h�u"f�c�d�dl��d]u�f�_�� E � � h�f}c�d$Õ�h�pqegegh�u yntim�u�j�c�pvu�wjlhktgt6dljlfip�h�u�e(yndljlhkz�d�z���sqfgpvu�hkz�pvmos�jlhktgt6dljlfgpqhku�e��Lb�c�pqe(d]u�{¨f}c�d�xnt6h�ho�9ho�Qf}c�d�xnt6hkxnh�egpqfgpqhku
G>G



b�c�d�jlhku�fgpvu���hk��e(fip~z�d���d]t6egpqhku ho�Qf}c�pqe�t6dle}��sqf�|�moe�{npqegjlho��d]t6dl{§y�� Å f}c�d]t6pq{nw�d�m�u�{XÜ$m�t6jlc
pvu�� Æ Ç # p~u?f�c�dlp~t�egf}��{n�
ho��f}c�d(jlh�unu�dljlfgpqhku�e(yndlf6|ªdld]u?j]t6pqfgpqj]mos�yntgm�u�jlc�pvu�w
e}�nx�d]tgxnt6h�jldlegegdle�m�u�{
f}c�d�Ô9sqd]z�pvu�woÛæÝ�p�h�f�p~u�fgd]tgmajlfgpvu�w�xnm�t6fgpqjlsqd�eg��egfgd]z�e]�
×!d���hkt�d�z�ho��pvu�w�h�u$sqdlf
��e
t6d]z
m�t � f}cnmof�d]maj�c£fgpvz�d?f}c�d�z���sqfgpvu�hkz�pvmos�yntgm�u�jlc�p~u�wNuk�nz�ynd]t�e
{ndlegj]t6pvyndl{+pvu£egdljlfgpqhku)!��"!n� Æ m�t�d�{nd�rBu�dl{"��eip~u�w¨f}c�d�x�hkxn��svmofgpqhkuNegp >ld
ho��f}c�d�eg�keifgd]z mof�svmoeif
fgpvz�d��9Ô©�nt6f}c�d]tgz�h�t6d�f}c�pqe�f}tgm�u�egpqfgpqhku �odld]x�e��nu�j�cnm�u�w�dl{§f}c�dDfgh�f}mos egp >ld�ho�9f}c�d�eg��egfgd]z �
��c�d]u$��egpvu�w�z���sqfgpvu�hkz�pvmosLyntgm�u�j�c�pvu�w�svm]|%e�hku�d�egfgpqsqs¡cnm���d�f}c�dD��t�dldl{nhkz�fgh§mo{`m�x�f�f�c�d�eip?>ld
xnm�tgm�z�dlfgd]t!egh
f}cnmof%fgh
xnt6hk{`��jld�m�w�pq��d]u¨uk�nz�ynd]t�ho�¤ha¢îe�xnt6pvu�w�e]�
b�h�f}c�pqeªd]u�{��nsqdlf��
4 =Dd`� e"È��ªy�d�f}c�d�xnmaf}c�u��nz�ynd]t6eªho��ho¢�e}xnt6pvu�w�eL|ªd�|�m�u�f!fgh
cnm���d(mofªd]mojlc
egf}mow�d(ho�9f}c�d�mosqw�h�t6pqf}cnz ��p�� d�� � � E(4 � PO� 6 E 4 6 P ] ] ] PO� =-E(4 =XP ]�] ] �l�b�hX{nh¨f}c�pqe�f}c�d�jlhktgt6dle}x�hku�{npvu�w$yntgm�u�jlc�p~u�w�svm�|�e�m�t6d�{nd�rBu�dl{ópvu$t6d]x�svmojlpvu�w$mofDd]moj�c¨fgpvz�dX�
f}c�d�svm�| � Ã ��y��?f}c�d�z���s�fip~u�h�z�pvmosQ{npqegf�t6pvyn��fgpqhku

|H=jE Ü$��sqfgpvu�hkz�pvmos

�
4<=�� 6 POn 6= P ] ]�] POn � 	= � � Æ]Ä �

-©dlf(��e�{nd]u�h�fgd�y�� �
� Po��< = P �< = � =�� � PH��� = P.� = P �� = P �� = � =�� � P

�

�	 � � �� d �

f}c�d�{np�eij]t6dlfgd�fgpvz�d(Ü$m�tg�oho��z�h�{ndls©|(c�pqj�c?t6d]mosqp >ldle�f}c�d�×ªÙæÕLÖ�|�pqf}c�f}c�d�z���sqfgpvu�hkz�p~masQyntgm�u�jlc�Û
pvu�w�e�jlhktit6dljlfgpqhku�e�� Æ]Ä �(m�u�{£egf}m�t6fie(|�pqf}c � � xnm�t6fgpqjlsqdle]�
Ì%egpvu�w§f}c�d�e}m�z�d�s�pvu�d?ho��m�t6wk�nz�d]u�fgemoe(y�d���hkt�d�hku�d�w�dlfie
��\�Ñ*-�Ñ©Y�& Z�&vÑ "���� � � »�
�·�¼�� k S�� =î�-<i= � �<i=n� � ² 	 ·��]²�


�	� d �1k \ � E(4��lE
�
�
	������� d �8k(�

�

�	� d � · �q¸��

b�c�d?jlhku�fip~u���hk��e
fip~z�d���d]t�egpqhku$ha�(f}c�pqe
t6dle}��sqf
|�moe�xnt�hH��dl{ y��óÕ�d]t ��pvu�eU� !�Ê # pvu+c�pqe�xnt6dljlpqegd
egf}��{n�?ho�9f}c�d�egf}tg��jlf��ntgmos�xnt6hkx�d]t6fgpqdle(ha� ��m�|�egh�u�Ûæ�ómof}m�unm�ynd�m�u�{XÔ9sqd]z�pvu�woÛæÝ(pqh�f�xnt�hkjldlegeidle]�
@BA�� �}Q�XSN�]OE
	(MuP�� ��R
Z�
�� I�MOE	R
I��
b�c�d�z���sqfgpvu�hkz�pvmosªyntgm�u�jlc�p~u�w$u��nz�ynd]t6eDd]u�e}�nt6d
f}cnmaf�f}c�d�xnh�xn��s~mafgpqhku$eip?>ld?pqe�jlhku�eif}m�u�f�m�u�{
xnt6dl��d]u�fªdl�kfgpvu�jlfgpqhku?h�t9dl�nx�s�h�egpqhku?ho�Qf}c�d�mosqw�hkt�p�f�cnzX�9b�c�d�xnt�p�jld�fih�xnm���pqe�f}cnmof!f}c�d�z���sqfgpvu�hoÛ
z�pvmosQyntgm�u�j�c�pvu�w?jlhktgt6dljlfgpqhku?pqe�fgpvz�d�jlh�u�e}�nz�pvu�wX�
Ô`hkt�p~u�eif}m�u�jld�f�c�d�e}m�z�x�s�pvu�w?ho�¡m
z�d]mae}�nt6d�jlhku�jld]u�f}tgmofidl{�mofU� � xnh�pvu�fge���egpvu�wXf}c�d�egf}m�u�{`m�t6{pvu���d]t�egpqhku��¥hktgz���svmXpqe
xnd]t¿��hktiz�dl{óy��óm�u$mosqw�h�t6pqf}cnzF|(c�pqjlcó��eidle � � fgdlegfie]�XÙ¥f��¥h�sqsqho|�e�f}cnmof
� � pvu�{nd]x�d]u�{nd]u�f�e}m�z
x�sqpvu�w�ho��f}c�d�e}m�z�d(z�d]moe}�nt6d�|%p�sqs���egd�� �� fidlegfLhkx�d]tgmofgpqhku�e��¤ÙÚu
jlh�u�f}timoegffgh
f}c�pqe�f}c�d�×!d]tgu�hk��pqsqs�p!{npqegf}t6pvyn��fgpqhku�pqe�dl��f}t6d]z�dlsq�¨fgpvz�d�e}m���pvu�w`�(Ì%egpvu�wXf}c�d�e�m�z�d�pvu���d]t6egpqhku
��h�tgz���s~mD|ªd �g��egf�cnm]��d(fgh
��egd�h�u�d�fgdlegfªhkxnd]timofgpqhku©�LÖ�h
f�cnmof:� � p~u�{nd]x�d]u�{nd]u�f�e�m�z
x�sqpvu�w�ho�9m×!d]tgu�hk��pqsqs�p9{npqegf�t6pvyn��fgpqhku¨|�pqs�s9��egd�u�h�z�hkt6d�f}cnm�u{� � fgdleif¡h�xnd]tgmofip�h�u�e]�Ùæu fgd]tgz�e�ha�¤jlhkz�x�s�dl��pqf6�§pqf(eidld]z�e(f�c�d]uXsqh�w�pqj]mos�fih
j�c�h�h�egd�×!d]tgu�hk��pqsqs�pªyntgm�u�jlc�pvu�w�pvu�egfgd]ma{§ho�
z���s�fip~u�h�z�pvmos¥�LÞ�dl��d]t6f}c�dlsqdlege9f}c�d�xnt6dljlpqegpqhku�ha�`f}c�d¡xnm�t�fgpqjls�d�m�xnxnt6ho�kpvz
mafgpqhku�j]m�u�y�d�mas�fid]t6dl{
y��

G�t



f}c�d�tgm�u�{nhkz � ��jlf}�nmofip�h�u�eLho�`f}c�d�x�hkxn��svmofgpqhku�egp >ld(maegegh�jlp~mafgdl{�fgh�m�w�p���d]u�jlc�h�pqjld�ho�Byntim�u�j�c�pvu�w
svm]|D�
b�c�d§×ªÙæÕ!Ö"m�xnt6h�moj�c£pvu�f�t6hk{`��jldl{ mof�f}c�d§yndlw�p~unu�pvu�w+ho��f}c�pqe�egdljlfip�h�uNs�d]ma{ne�fgh$m¨�Hm�t6pqdlf¿�Nho�
tgm�u�{nhkz
xnm�t6fgpqjlsqdXmosqw�hkt6pqf}cnz�e��§Ùæu£egdljlfgpqhku�!n�"!?|ªd�xnt6h�xnh�egdl{Negdl��d]timos9dl�°m�z
x�sqdle
ho�(yntgm�u�jlc�Û
pvu�w+jlhktgt6dljlfgpqhku�e?f}cnmof�j]m�u"y�d ��eidl{ pvu xntgmojlfip�jld���b�c�d]t6d�m�t6d�majlf}�nmosqsq� u�hNfgdlj�cnu�p^sn��dle?��h�t
{ndlfgd]tgz�pvu�pvu�w§f�c�d �ghkx�fip~z�mos�jlc�h�pqjld��Xho�úyntim�u�j�c�pvu�wXjlhktit6dljlfgpqhku©�(Þ%dl��d]t6f�c�dls�dleie�p �ª|ªd�|�m�u�f�fih
dlegfgpvz
mofid�f�c�d�pvu�fgdlwktgmas�e �� = J maf�d]moj�c¨fgpvz�d
�3e�Èn� �¥hkt�eihkz�d�fgdlegf%���nu�jlfip�h�u J3S�TXV �1,��l� f}c�d�odl��jlhku�{npqfgpqhku �¥Ê���xnmow�d�Ê p�e�x�pq��h�f}mos¥���ªhk��wkc�fgsq��e}xnd]m<��pvu�w�p�fDd]u�e}�nt6dleDf}cnmof�f}c�d
{n�nunm�z�pqjle
egf}tg��jlf��nt6d�ho�Lf�c�d�×ªÙæÕ!Ö§{`�nt�p~u�wXd]maj�c¨yntgm�u�jlc�p~u�wXjlh�tgt6dljlfgpqhku�e�pqe�u�h�f��æm�t!�æt6hkz�f}c�d��nxn{`mofgpvu�w
f}tgm�u�eip�fip�h�u§ha�Lf}c�d�hkt6pqw�pvunmos�eg�keifgd]z �8!��l�(×!d��¥hkt6d�{npqegj]��egegpvu�w¨f}c�d
z�d]m�u�pvu�wXho�Ljlhku�{npqfgpqhku�eX� &k�
m�u�{��¥Ê���sqdlf
��e
t6dlj]mosqsªf}c�d
jlhku�{npqfgpqhkunmas�dl�°x�dljlf}mofgpqhku£ho��m 2 �1,��ÚÛæ�Hmas~��dl{+tgm�u�{nh�z z�d]moe��nt6d
t6dlsvmofgpq��d�fgh�mF. Û¥r`dlsq{ó��j���� 
D�!���nu�pqf}m��"!�È # �l� -©dlf Bú���¡�Lynd�m�uK2 �1,��ÚÛæ�omosv��dl{�tim�u�{nhkz �om�t6pvm�y�sqd
{nd�rBu�dl{�hku§m?xnt6hkynm�y�pqsqpqf6�§e}xnmojldX� � P ; P

�
�l�9b�c�dDjlhku�{npqfgpqhkunmos9dl�nxndljlf}mafgpqhkuXho�lBNt6dlsvmofgpq��d�fih

m�e}�ny�Û . Û¥r`dlsq{�� 9=< pqe�{nd�rBu�dl{$moe(mO2 �1,��ÚÛæ�omosv��dl{§tgm�u�{nhkz��om�t6pvm�y�sqdO,�� B 2 ���!e}��jlc?f}cnmof
<"�1,X� B 2 ���g� E ,��-<
� B�� 2 ���

c�h�sq{ne��¥hkt�mosqs9jlhku�fgpvuk��h���e�m�%�u�dD�æ�nu�jlfgpqhku�e0< � 2 �1,�� � c ��� ��< S TWV �12 �1,��g��p�e�m�%�u�d�p �
f}c�d]t6dDdl�kpqegfge�m
t6d]mas�jlhku�egf}m�u�f��Dm�u�{§m����nu�jlfgpqhku J)S TWV �1,��!e}��jlcXf}cnmafª��h�tªdl��d]t6�
	 S 2 �8,��
<
��	n�lE�� �
	�� J �g�l�b�c�d�rBt6egf%jlhku�{npqfgpqhku+� &k�!d]u�e}�nt6dle�f}cnmofªf}c�d�dlegfip~z�mofghktªpqe��nuky�pvmoeidl{��`p¥� d��v�

,X� b 	o ",p 6 | "=
r#sut	 \ <i=n�+E}� = �	=���v$�a� =��g�
b�c�pqe
xnt6hkxnd]t�f¿�£ho�(yndlpvu�wó�nu�y�p~maegdl{+pqe�unmaf}�ntgmosLm�u�{Ndl�nxnt6dlegegdle�f}c�d���majlf�f}cnmofDf}c�dXm]��d]tgmow�dl{
dlegfgpvz
mofid
jlh�pvu�jlpq{nd�|�pqf}c£f}c�d
{ndleip~t�dl{ t6dle���s�f���b�c�d
eidljlhku�{$jlhku�{npqfgpqhku �¥Ê���pqe�t�dls~mafgdl{ófihXf}c�d
{ndl�kpvmofip�h�u"ha��f}c�d�dlegfip~z�mofgd���b�c���e]�ªpqf�pqe]��mawkmopvu©��unmof}�ntgmas�fghNe}�nxnxnh�eid§f}cnmofXm�u,�nuky�pvmoegdl{
yntgm�u�jlc�pvu�w�jlhktit6dljlfgpqhku?pqe�y�dlfgfgd]tl��p �Lpqfge%{ndl�kpvmofgpqhku pqe(e}z�mosqs�d]t[�-©dlf(��e�dl�°m�z�pvu�d�f}c�d�{ndl��pvmofgpqhku

, � \ b 	o ",p 6 | "= J �a� "= � � � = �	=B��v$� � =k�g� J \ � \ <i= � � Æ &k�
moegegh�jlpvmofgdl{Xfgh�f}c�d�yntgm�u�jlc�pvu�w�u��nz�ynd]t%s~m�|�e�xnt6dlegd]u�fgdl{XpvuXegdljlfgpqhku !n�"!n�

/ b 	"qp 6 1��-| "= \ <i=k� J �a� "= � � � �ªh�u�{��LÙæu�{nd]x�d]u�{nd]u�f�yntgm�u�j�c�pvu�wXuk�nz�ynd]t�e}�
�-=��	=���v$�a� =��g�]� J � �	=���v$�a� =��g� J � � ��Ü$��sqfgpvu�hkz�pvmos9yntgm�u�jlc�pvu�w�u��nz�ynd]t6e}�

Þ�h�fgd�f}cnmofªf}c�dDs~maegf�{ndl��p~mafgpqhkuXj]m�uXy�d�|(t�p�fifgd]u
� =! o

"��p 0
n "= n 0= � J �a� "= � � J �a� 0= �g� �

G�2



�$d)sn��h�fgd$m+t6dle}��sqf¨ho��f6|ªhóha��f}c�dóm���f}c�hkt6e)�'&n��Ên��Ç # |(c�h+e}c�ho|ªdl{�f}cnmof?f}c�dó×!d]tgu�hk��pqsqsqp
yntgm�u�jlc�pvu�w�uk�nz�ynd]t�eLt6d]mosqp >ld�f}c�d¡z�p~u�pvz��nz {ndl��pvmofgpqhkuX� Æ &���|�pqf}cDt6dle}x�dljlf9fgh�mas�snjlh�u�{np�fip�h�unmosqs��
pvu�{nd]xnd]u�{nd]u�f�yntgm�u�jlc�pvu�w�u��nz�y�d]t6e]�
b�c�d4�ghkx�fgpvz
mos©jlc�h�pqjld���ho�Qf}c�d�yntgm�u�jlc�pvu�w
jlhktgt6dljlfip�h�uXmofLd]mojlc�fgpvz�d���e"È�eif}t6hku�w�sq�
{nd]x�d]u�{ne
hku?f}c�d��æ�nu�jlfgpqhku J�SUT V �1,��ªm�u�{Xhku?f}c�dD|ªdlp�w�c�f���dljlfghktHn = E���n 6= P ] ]�] POn b 	= ���
Ön�nxnxnh�eid¡|ªd!|�m�u�f�fih(dlegfip~z�mofgdLf�c�dLpvu�fidlwktgmosqe��	=�� � =�� J ����e"Èn��|(c�d]t6d J pqe9jlhku�egf�m�u�fî���nu�jlfgpqhkuhku?eghkz�d�×Lh�t6dls�e}�ny�egdlf�� 9
,?�
Ô`hkt�m�u���|ªdlp�w�c�f���dljlfghkt�n = �of�c�dL{ndl��p~mafgpqhku§� Æ &��©jlhktgt6dle�xnhku�{npvu�w�fgh�m(z���sqfgpvu�hkz�pvmos`yntim�u�j�c�pvu�w
jlhktgt6dljlfip�h�u?p�e�u���s�s9moeªegh�hku§mae¡f�c�d�xnm�t6fip�jlsqdle^� "= yndlsqhku�wXfih�� �¥hkt�m�u�� Æ[x=y�x � =`�*�uXf}c�d�h�f}c�d]t�cnm�u�{��np �Lf}c�d�|ªdlpqwkc�f���dljlfgh�t:n =�pqe�w�pq��d]uXy��

n =jE�� =� =
|�pqf}c

� = E � �
6= P ]�] ] P � b 	= � S �54 b 	 m�u�{ b 	o

"qp 6 � "= E}� =
f}c�d�z���sqfgpvu�hkz�pvmos9yntgm�u�jlc�p~u�w?jlhktgt�dljlfgpqhku?pqe�u���sqs��¥hktªm�u���fgdleifª���nu�jlfip�h�u J �
� � � ��� �O��� �U�
� � 	`���O� �U��� �

Ùæu�f}c�d�xnt6dl�kpqhk��e%egdljlfgpqhku?|ªd�pvu�f�t6hk{`��jldl{§mDw�d]u�d]timosBz�h�{ndls©ho�¤xnm�t�fgpqjls�d�ei�kegfid]z�eL|(c�pqjlcXz�ho��d��
{npqd�m�u�{�xnt6h�{`��jld�ho¢�e}xnt6pvu�w�e�p~u�mojljlh�t6{`m�u�jld�|�pqf}cXf�c�d�{n�nunm�z�pqjle�egf}tg��jlf��nt6d�ho�Lf�c�d�z�d]moe��nt6d
�Hmosv��dl{$xnt6h�jldlege
�1!��l�LÙÚu¨f}c�pqe(egdljlfip�h�uX|ªd�xnt6ho��d�f�cnmof�f}c�d�eghaÛæj]mosqs�dl{$xnm�t�fgpqjls�d�{nd]u�egpqf6�§xnt6hor`sqd��
p¥� d��v� f}c�d�tgm�u�{nhkz;d]z
x�pvt6pqj]mosLz�d]mae}�nt6d�ha�Lf}c�d�eg��egfgd]z �njlhku���d]t6w�dle�|ªd]m<��sq�Xfgh?f}c�d�egh�s~��fip�h�uXho�
�1!��ªmoe�f�c�d�p~u�pqfgpvmosLu��nz�ynd]tªha�úxnm�t�fgpqjls�dDfgd]u�{ne�fgh�p~u�rBu�pqf6���
b�c�d�z
map~u {np ¢�d]t6d]u�jld��æt6hkz�f}c�d
pvu�fid]tgmojlfgpvu�w�xnm�t6fgpqjlsqd�z�h�{ndlsqe�{ndl��dlsqhkxnx�dl{+pvu3� Æ�Æg# m�u�{
� Æ ! #
pqe(f}cnmaf�f}c�d�fih�f}mos�u��nz�y�d]t�ha�úxnm�t�fgpqjls�dle�pqe�u�h�f(jlhku�eif}m�u�f�yn��f%�¥hktgz�e(m�u?p~u�fgdlw�d]t%�Hmas~��dl{$z
m�tÚÛ
fgpvu�wkmosqd���Ô`hkt%f}c�pqe�t6d]moeihkuXf}c�d
ynmoeip�j�egf�mofgd�e�xnmojld��¥hkt%f}c�d�egf}��{n�Xho�Lf}c�d�jlhku���d]t6w�d]u�jld�pqe�u�ho|2 �1,��9pvu�egfgd]ma{§ho�l2 6 �8,��[�-©dlf���e�pvu�f�t6hk{`��jld�f�c�d�tgm�u�{nhkz z�d]mae}�nt6dleª|(c�pqj�c?|%p�sqsQy�d���egdl{Xpvu?f}c�d�egd�s°��dls¥�9�£d�{nd]u�h�fgd�y��
� � b= P �� b= dL��e,È��!f}c�d�tgm�u�{nhkz;z�d]moe}�nt6dle�w�pq��d]uXy��

� b= E Æ
� � b

	
o
",p 6 r#s t	 m�u�{ �� b= E Æ

� �
�b 	o
"qp 6 r �s�t	 � Æ Ê��

|�pqf}c?f}c�dDjlhku���d]u�fgpqhku /�
 E�È�f}c�d�u���sqs¤z�d]moe}�nt6d�hku�,?�
Ù¥f�pqe�mosqegh
jlhku���d]u�pqd]u�f(fgh�pvu�f}t6h�{`��jld�f}c�d�u�hktgz
mosqpqegdl{�z�d]moe}�nt6dle��Q��v$�a� = ��P#v$� �� = � dL��e"È��

Q J�S4TWV �1,�� v$� � =k� J E � b= � J �� b= � Æ � m�u�{ v$� �� =�� J E �� b= � J ��� b= � Æ � � Æ Ç��

G �



|�pqf}cNf}c�dXjlhku���d]u�fgpqhku�v$�a� =k� J EFÈ,�¥t6dle}x©�Vv$� �� =k� J EFÈ��Dp � � b= �¥t6dle}x©� �� b= �Dp�e?f}c�dXuk��sqs
z�d]moe}�nt�d�hku�,?�
��c�d]u�f}c�dªxnm�t6fgpqjlsqdLeg��egfgd]z�e � =���t6dle}x©� �� =n�©pqe9u�h�f�{nd]mo{
v$�a� =k�L�¥t�dle}x©� v$� �� =��g�©pqeQf�c�dLd]z
x�pvt6pqj]mos
z�d]moe}�nt�d�moegegh�jlpvmofgdl{Xfgh
� =$�¥t6dle�x©� �� =n�l�
Ùæu¨mDrBt6egf�e��ny�egdljlfgpqhku¨|ªd�e}�nz
z
m�t�p?>ldDf}c�d-�odl�?jlhku�jld]x�fge�m�u�{§f�c�d�fgdlj�cnu�pqj]mos�fgh�h�sqe�u�dljldleie}m�t6�
fgh�j]m�tgt6�
hk��f!f}c�d�xnt6hkha�Qho�Qsqpvz�pqf�f}c�dlhkt�d]z�e]��Ô`hkt¤���nt�f}c�d]t!p~u��¥hktgz�mofgpqhku�f}c�d�t�d]mo{nd]t!p�e�t6d���d]tit6dl{
fgh
Õ9m�t6f}cnmae}m�tgmof�c����"!�& # m�u�{§hktª×!pqs�sqpvu�w�egs dl� � ! #
�BA#C � E �^G��
K E�� ��]��
E:Z�� ��R
Z\Q�X � �	K M ���m]OEHG
�ªdlj]mosqs�f�cnmof 2 �1,��
|%p�f�c"f�c�d$fghkx�h�sqh�w��"ha��|ªd]m<�+jlh�u���d]t�w�d]u�jld$pqe�mNjlhkz�x�s�dlfid$egd]xnm�tgm�y�s�d
z�dlf}t6pqe}m�y�s�dDe}xnmojld�|�pqf}c¨z�dlf}t6pqj��
{nd�rBu�dl{$moeª�¥h�sqs�ho|�e

��� B+P 	n��E o� � � ! 
 � \ B J � � 	 J � \
	 Æ QXB+P 	 S 2 �1,�� � Æ Ë��

|(c�d]t6d � J ��� � � � pqe�mNe}��pqf}m�y�sqdNegd�sn��d]u�jld$ho���nu�p �¥hktgz�sq��jlh�u�fgpvu���hk��eX�æ�nu�jlfgpqhku�e¨e}��j�c f}cnmofY J � Y x�Æ ��h�t¡mas�s�v e Æ m�u�{ J ��� Æ �LÙæu?f�c�p�e�xnm�x�d]t�|ªd�egf}��{n�?egd�sn��d]u�jldle(ha� 2 �1,��ÚÛæ�omosv��dl{
tgm�u�{nhkz��Hm�t6pvm�y�sqdle]�Lb�c�dªynmoegpqjªegf}mofgd!e}xnmojldú��hkt f}c�d!egf}��{n��ha�°f}c�dª|ªd]m<�%jlhku���d]t6w�d]u�jldªpqe9f}c�dLeidlf
ho�¤mosqs�xnt6hkynm�y�p�sqpqf6��z�d]moe}�nt6dleªhku42 �1,���{nd]u�h�fgdl{§y��K2 6 �12 �1,��g�l��×!� TXV �12 �1,��g��|ªd({nd]u�h�fgd
f}c�d?e}xnmojld?ho��mosqs�ynhk�nu�{ndl{+jlh�u�fgpvu���hk��e��æ�nu�jlfgpqhku�e�hku�2 �1,����æ�ntgu�pqe}c�dl{+|�pqf}c£f}c�d��nu�p �¥hktgz
u�hktgz Y

<
Y E e}�nxb [�
 � I � \ <
� Bî� \

Ô`hkt%m�u{< S4TXV �12 �1,��g�9m�u�{ � S 2 6 �12 �1,��g��|ªd�|(t6pqfgd
� <nE G <
� B�� � �1N<B��

�$d�e}m��
f}cnmofªm�eid�s°��d]u�jld�� � b d � b d � � � � bed S 2 6 �12 �8,��i�l�ojlhku���d]t6w�dle!|¡d]m ��sq�?fgh�m�z�d]moe��nt6d� S 2 6 �12 �1,��g��p � QJ< S4TWV �12 �8,��i� sqpvz
b d ? � A � b d <nE � <

Þ�ho| |ªd�pvu�f}t�hk{`��jld�f}c�d���m�u�fghkt�hH��pqfgjlc�Û ���ny�pvu�egfgdlpvu¨hktªÝLmoegd]t�e}c�fidlp~uXz�dlf}t6pqj�hku?f�c�d�egdlf2 6 �82 �1,��g�9{nd�rBu�dl{�y��
��� � P
��� E pvu���� G �î� B P 	n���
�8NB� B+P 	n�g����� S 2 6 �12 �1,���7�2 �1,��g�

� 6�� �nE � m�u�{ � � � �nE � h � Æ  ��
��egdld%��h�t�p~u�eif}m�u�jldO� Ä È # m�u�{�t�d���d]t6d]u�jldleªf}c�d]t�dlp~un�[�Lb�c�d�z�dlf}t6pqj�� w�p���dle¡f�c�d(fgh�xnh�sqh�w���ho��|ªd]m<�
jlhku���d]t6w�d]u�jld�hku�2 6 �82 �1,��g�l�-©dlf�� B PgB b d � b d � 6(y�d�mDegd�s°��d]u�jldDho�¤z�d]mae}�nt6d��Hmosv��dl{�tim�u�{nhkz��Hm�t�p~m�y�s�dle�hku�eghkz�d�xnt�hky�Û
m�y�pqsqp�f6��e}xnmojld�e}��j�c¨f}cnmaf�B bed cnm���dD{npqegf}t6pvyn��fgpqhku�e � b d S 2 6 �12 �1,��g�l� � � e Æ m�u�{�Bópqe�m

G %



z�d]moe}�nt�d��Hmosv��dl{$tgm�u�{nhkz��om�t6pvm�y�sqd�|�pqf}c?{npqegf}t6pvyn��fgpqhku � S 2 6 �12 �8,��i�l�©�$d�j]m�uXm�xnx�sq�Xf}c�d
z�hku�h�fihku�d�jlhku���d]t6w�d]u�jld�f}c�dlh�t6d]z;fgh
xnt6ho��d�f}cnmaf

��� � b d P � � x o� � � ! 
 � ,4� \ B b d J � � B J � \ 	 Æ$#
egh�y���f�c�d�{nhkz�pvunmofgdl{¨jlhku���d]t6w�d]u�jld�f}c�dlhkt�d]z

Q J�SUTWV �1,�� sqpvz
b d ? � A ,4� \ B bed J � B J \ # E�È�E � sqpvz

bed ? � A ��� � b d P � ��E�È � Æ]Ã �
Ùæu¨mo{n{npqfgpqhku©�`p �+B$pqe�m#r`��dl{�xnt6h�ynm�y�pqs�pqf6�§{npqegf�t6pvyn��fgpqhku¨f}c�d����nu�jlfip�h�u�e

< b`� 	n�lE \ 	 J � B J \ 	 Æ P J�S>TWV �1,��
m�t6d�jlhku�fgpvu���hk��eª�¥hktªf}c�d�|ªd]m<��jlhku���d]t6w�d]u�jld�fgh�xnh�sqh�w��?pvu 2 �1,��!m�u�{§f}c�d]t�d���hkt�d

Q J�S4TXV �1,�� sqpvz
bed ? � A ,4� \ B b d J � B J \
	 Æ$# E�È�� � sqpvz

bed ? � A ��� � b d P � ��E�È ] �8!�È��
�BA�@ �}Q�R�� EHK���E^R0I E � E:G �\]uP G
b�c�dXmopvz ha��f�c�p�e�egdljlfip�h�u$pqe�fgh�xnt�hH��d
f}cnmofDf}c�d�tim�u�{nhkz z�d]moe}�nt6dle�pvu�f�t6hk{`��jldl{Npvu�� Æ Ê���mae
|ªdls�s©moe9f}c�dlpvtªu�hktgz
mas�p >]mofip�h�u�e�� Æ Ç���jlhku���d]t6w�d�|ªd]m<��sq��fih�f}c�d�egh�sv��fgpqhku�ho�©f}c�d�eg��egfgd]z��1!��l� �$d
egf}m�t�f¡|%p�f�c?f}c�d��¥h�sqsqhH|%p~u�w?sqd]z
z
m
�9Î�1 1�^������	� ²]´!®�¸�¸l® ���°»o¸l²�´ 	 ·�´�
 ��»�
D·�¶�¶ J�S4TXV �8,�� 
 � ² 	 ·���²

sqpvz
b d ?�A ,
�

�
� b= � J � � � =B� J � � ��� E�È P �8! Æ �

´ 	 ²]¼�
 ��»/
�·�¶�¶ J S4TWV �1,��
s�pvz
b d ?�A ,��

�
�� b= � J � � �� =©� J � � ��� E�È ] �8!<!��

¬�»�
6²�»��]².
�
9¶q²]´�®�¸�¸l®&���n»o¸l²�´ 	 ·�´!´ 	 ²�
6²�²��H¹ ¸�´�¸�·
³�»�¼n¸l´¥·�¼`´ �$= ¸l®k³ 	 ´ 	 ·�´ �l»�
�·�¶�¶ J�SUTWV �1,�� 
 � ²	 ·���² ,��
�
� b= � J � � � =B� J � � ��� x �$= \ \ J \ \ �� � �8! Ä �

´ 	 ²]¼�
L·o¸ � ²]¶�¶�
L´ 	 ²�
6²�²��o¹v¸l´�¸�·?³}»�¼�¸�´¥·�¼`´ �� = ¸l®k³ 	 ´ 	 ·�´'�l»�
D·�¶>¶ J S4T V �1,��
,��

�
�� b= � J � � �� = � J � � � � x ��$= \ \ J \ \ �� � �8!�&k�

G 4



��\�Ñ©Ñ'(�Ó
Ù�� � = l Èn��f}c�d]u?|ªd�cnm]��d�f}c�d���h�s�sqho|�pvu�w?jlhku�egdlj]��fgpq��d�t6dlsvmofgpqhku�e

�	=�� � b= �]� J � � �	=©� � =k�]� J � E � b= �
�<= J �� b= �
�<=k� � � =©�
�<= J �� =B�
�<=k�E � b= �
�<= J �� b= �
� = � � � b= �
�<= J �� = �
� = � � � b= ��� = J �� = �
� = � � � =B��� = J �� = �
� = �
x Æ� =B�
�<=k� ��� � b= �
�<= J � � � =B�
�<= J � ���

� \ \ J \ \� =B�
�<=k� ��� � b= �
�<=k� � � =B�
�<=k� ��� �8!�Ê��
�ªhku�{npqfgpqhkuN�¥Ê��!�kpqdlsq{ne

, �
�
�� b= J � �	= 
 6 � � b= �]� J � � � * ��� = l È�� � x �

� � \^\ J \ \ � �8!�Ç��
m�u�{§ÕLt�hkxnh�eip�fip�h�u !n� Æ fgdlsqsqe���e(f}cnmaf �

�-�-=-E�È�� x � �
� � �8!�Ë��

ÕL��fgfip~u�wDfgh�w�dlf�c�d]t��1! Æ �l�`�8!�Ê��l�`�1!�Ç��ª�B�1!�Ë��9m�u�{
f}c�d���mojlf!f}cnmof �� =©� J �+E �	=î� � =k�]� J �l�o|ªd�h�y�f}mopvu
,��

�
�� b= � J � � �� =B� J � � � �

E ,��æ� �� =B� J �i� � * ��� =-E�È���� �
, �
�
�� b= � J � � �� =B� J � � � * ��� = l È�� �

x � � \^\ J \^\ �� � � ! �
� � \ \ J \ \ � � &

� � =B�
�<=k�g� � , �
�
� b= ��� = J � � � = �
� = J � � � �

� &
� � =B�
�<=k�i� � \ \ J \ \ � , �

�
� b= �
� = � � � = �
� = � � � � �8!0 ��

c�d]u�jld��1! !��ªc�h�sq{ne(f}ti��d��9Ø(sqegh���t6h�z �1! Ä �ªm�u�{ó�8!0 ��l��|ªd�w�dlf��1!�&k�[�
��$©ÎkÑ©\�Î�1 ��� � � ²]´�®�¸�¸l®&���n»o¸l²�´ 	 ·�´!´ 	 ² ��·��/�B¹>¼/��¸ B c `>=<a b J 
 ��e"È 
 ��²�º¡¼`²���»�¼ 2 �8,��� ¹>´ 	 ��·�¶q®k²[¸�¹�¼ TWV �1,�� ·�
6²?³}»�¼ ´¥¹>¼ ®k»�®�¸§½ �°»�¹�¼`´ � ¹ ¸�²�Á � �
	 ²]¼ ��»/
�·�¶>¶ � l È ·�¼'� �l»�

·�¶>¶ J�STWV �1,��

sqpvz
bed ?�A ,��

�
� b= � J � � � =B� J � � � � E È P �8! Ã �

sqpvz
bed ?�A , �

�
�� b= � J � � �� =B� J � � � � E È ] � Ä È��

G 7



¬�»�
6²�»��]².
�¹ ����»/
�²���²�
 � J S4TXV �1,�� 
 	 S 2 �1,�� ·�¼'� ��e Æ�´ 	 ²�
6²�²��H¹ ¸�´ ¸�»/��²�³�»�¼�¸�´¥·�¼ ´ � =B� 	n�
·�¼'�?·�º¡¼ ¹>´¥²#¸�²�´L» ��¯i»�®�¼'��²�� ��®�¼`³�´¥¹>»�¼�¸ �O=���	n� ¸l®�³ 	 ´ 	 ·�´QXB S 2 �1,�� \ \ ` = a � J � ` =<a b J \ \ x�� = ��	n� \^\ J \ \ o

! [�� 	 ��� � \ 	�� � B�� \ � ÄnÆ �

´ 	 ²]¼ �l»�
�·�¶>¶ � l È ´ 	 ².
6²�²��H¹ ¸�´!³}»�¼n¸l´¥·�¼`´ �$= 
 ��$= 
L¸l®k³ 	 ´ 	 ·�´'�l»�
D·�¶>¶ J S4TXV �1,��
,��

�
� b= � J � � � =B� J � � � � x �$= \^\ J \ \ �� ] � Ä !��

,��
�
�� b= � J � � �� =B� J � � ��� x �� = \^\ J \ \ �� ] � Ä�Ä �

��\�Ñ©Ñ'(�Ó
b�c�dXxnt6dl�kpqhk��e�sqd]z
z
m¨fgdlsqsqe���eDf}cnmof�� Ä È����¥h�sqsqho|�e��æt6hkz �1! Ã �Dm�u�{ � Ä�Ä �%�¥h�sqs�ho|�eD�æt6hkz � Ä !��l�
f}c���e¡|ªd�h�u�s��Xu�dldl{Xfgh�xnt6ho��d��1! Ã �Lm�u�{$� Ä !��ú|(c�pqj�c?|ªd�{nh
y��
pvu�{`��jlfgpqhku©�ªb�c�d(pvu�pqfgpvmos�eifgd]x
pqe
e}mofgpqe6r`dl{�y��Xc��°x�h�f}c�dlegpqe]� egpvu�jld�����egpvu�w�f�c�d�p~u�{nd]x�d]u�{nd]unjld
ha�¤f}c�dDpvu�p�fip~mas9{np�eif}t6pvyn��fgpqhku¨ho�9f}c�d
xnm�t6fgpqjlsqdle]� |ªd�cnm]��d

,��
�
� b� � J � � ��� � J � � ��� E Æ

� � bo "qp 6 ,
�
�
J �a� 0� � � � � � J � � ��� x \ \ J \ \ ��

�$d�e}c�ho|1u�ho|�f}cnmaf
sqp~z
b d ?�A ,��

�
� b= � J � � � =B� J � � ��� E�È

pvz
x�sqp�dle
sqpvz
b d ?�A , �

�
� b=�� 6 � J � � � =�� 6 � J � � ��� E�È ]

Ö�pvu�jld

�
�-�-=�� 6 E È�� x	� � =�� 6 �b �¥ÕLt�hkxnh�eip�fip�h�u�!n� Æ �l��|ªd�cnm���d

, �
�
� b=�� 6 � J � � � =�� 6 � J � � � * ��� =�� 6 E�È�� � E , � � � =�� 6 � J �i� � * ��� =�� 6 E�È�� �

x � �¥��� Æ � \ \ J \ \ �� P
c�d]u�jld(|ªd�h�u�s��?u�dldl{�fghDjlhku�jld]u�f}tgmofgd%hku�f}c�d�eidlf�_�� =�� 6 l Èohk��Ô hkt � =�� 6 l Èn��|ªd(cnm���d%f}cnmof

� b=�� 6 � J � � � =�� 6 � J � E �� b= ` = a�
� �	 � J � � �� =�`O= a�
� 	 � J �E �� b= ` = a�
� �	 � J � � �� = ` = a�
� �	 � J �� �� =�` = a�
� �	 � J � � �� =�`>=<a�
� 	 � J � � Ä &k�
Ì�eip~u�w?f}c�d�pvu�{`��jlfgpqhku�c��°x�h�f}c�dlegpqe�|¡d�cnm���d�f�cnmof

sqp~z
bed ?�A ,��

�
�� b= ` = a�
� �	 � J � � �� = ` =<a�
� �	 � J � � � � E�È

G �



m�u�{"��egpvu�wNf}c�d -©d]yndleiwk��d$��hkz�p~unmafgdl{ �ªhku���d]t6w�d]u�jld?f}c�dlhkt�d]z m�u�{+f}c�dXjlhku�fgpvu���p�f6�Nho��f}c�d
z
m�xnx�pvu�w4B c `O= a b J |ªd�w�dlf

sqp~z
bed ?�A ,��

�
�� =�` =<a�
� �	 � J � � �� =�`>=<a�
�
	 � J � � ��� E�È

c�d]u�jld�hk�nt�jlsvmopvz
c�h�sq{ne�f}tg��d���Ô hktªf}c�d�egdljlh�u�{�xnm�t6f�ho�Lf}c�dDjlsvmopvzF|ªd�xnt6h�jldldl{�egpvz�pqsvm�t6sq�$y��
pvu�{`��jlfgpqhku§m�u�{X��egd�f}c�d�ynh��nu�{ó� ÄnÆ ��pvu�egfgd]ma{Xho�Qf}c�d ��hkz�pvunmofgdl{ �ªhku���d]t6w�d]u�jld(f}c�dlh�t6d]z;m�u�{
f}c�d��æmojlf�f}cnmof!�¥hkt�mosqsQ� l È
m�u�{�B S 2 �1,��ú|¡d�cnm���d \ \ `>=<a � J \ \ x \^\ J \ \ �
b�c�dlhkt6d]z Ä � !�m�u�{+f}c�d?��h�tgz
ho�(f}c�dXz�dlf}t6pqj �Npvu�f}t�hk{`��jldl{+pvu1� Æ Ë���xnt�hH��pq{ndXf}c�d?�¥h�sqs�ho|�pvu�w
egf}tgmap�w�c���hkt�|�m�t6{�jlh�t6h�sqsvm�t6�
i�ÑB\�Ñ#/�/ ^`\�Ï ��� � � � 
©·o¸�¹>¼ �
	 ²}»/
¿².� � ��� 
 B c ` = a b J 
 ��e"È 
���²¥ºª¼`²���»�¼ 2 �1,�� � ¹>´ 	 �]·�¶q®�²l¸
¹>¼ TXV �1,�� ·�
6²X³}»�¼`´¥¹�¼`®�»�®�¸�½ �n»�¹>¼ ´ � ¹v¸l²6Á§´ 	 ²�¼ 
��l»�

·�¶>¶ � l È 
 s�pvz b d ?�A3, � ��� � b= P � =a� � E�È
·�¼'� s�pvz b d ?�A , � ��� �� b= P �� = � � E�È �N¬�»�
6²}»/�]²�
�
�¹ � ��»/
�².�]²�
 � JnSCT V �1,�� 
 	 S 2 �1,�� ·�¼ �
�fe Æ$´ 	 ²�
6²¨²��H¹ ¸l´�¸�»���²¨³}»�¼�¸�´¥·�¼`´ � =B� 	n� ·�¼'�£·�º¡¼ ¹>´¥² ¸�²�´(» ��¯i»�®�¼'��²����l®k¼ ³]´¥¹�»�¼n¸ �O=î� 	n�
¸�®�³ 	 ´ 	 ·�´D³}»�¼'��¹�´¥¹>»�¼1½ � ¾iÁ$¹v¸?¸�·�´¥¹v¸�º¡²�� 
�´ 	 ²]¼ �l»�
X·�¶�¶ � l È ´ 	 ².
6²§²��o¹v¸l´�³�»�¼�¸�´¥·�¼ ´ � = ·�¼ ��� = ¸�®�³ 	 ´ 	 ·�´ , � ��� � b= P � = � � x  	

� b ·�¼ � , � �î� �� b= P �� = � � x 
 	
� b 
 � 	 ²�
6² � ¹v¸§´ 	 ² ��²]´�
�¹>³

¹>¼ ´�
6»���®�³}²��
¹�¼+½¿¾��¿Á � � ¼�¯g»�´ 	 ³�·o¸l²l¸ 
 � ²�»k¯[´¥·�¹>¼£´ 	 ·�´ � b= 
 
¿²[¸��n²}³�´¥¹ ��²]¶�� �� b= 
L³�»�¼'��²�
��k²[¸(´¥» � = 

6²l¸ �°²�³]´¥¹��]²]¶�� �� = 
L¹�¼ ��
6»k¯i·k¯l¹�¶q¹>´ � ����¼'��².
�´ 	 ²D¸l·���²
³}»�¼'��¹�´¥¹>»�¼n¸ 
Q¸l¹ ��¹�¶q·�
 ��
6»��°².
}´¥¹�²l¸�·/
¿² �]·�¶q¹����»/
�´ 	 ²�¼`»/
 ��·�¶q¹ ¸�²�� ��²�·o¸l® 
6²l¸ ��v$�a� =���POv$� �� =�� dL��e,È�� ¹�¼`´�
6»���®�³�² �?¹>¼+½6¾	�iÁ��
b�c�d#��h�sqsqho|�pvu�w�m�t6d�eihkz�d�dl�nm�z
x�sqdle��¥hktª|�c�p�jlcXjlh�u�{np�fip�h�uó� ÄnÆ �¡c�h�s�{ne�f}tg��d��


�� ^#1 - /vÎ �.� ��´ 	 ²
´�
6·�¼�¸�¹�´¥¹>»�¼ 0o²�
�¼`²�¶ ¸ `>=<a b 
 �)e Æ 
 B S 2 �1,�� ��»�²l¸�¼`»�´$��² �°²]¼ �X»�¼$´ 	 ²��²}·o¸l® 
¿² B ³}»�¼'��¹�´¥¹>»�¼ó½ � ¾iÁ�¹ ¸�´�
}¹��]¹�·�¶�¶ ��¸�·�´¥¹ ¸�º¡²�� � ¹>´ 	� = ��	oP J �+E Æ ·�¼'� � = ��	oP J �+Ef_ J h

�� ^#1 - /vÎ �+� � ,fE ��� ·�¼'�
´ 	 ²�´�
6·�¼n¸l¹�´¥¹>»�¼ 0H².
}¼ ²]¶ ¸ `O= a b 
 ��e Æ 
 B S 2 �1,�� ·/
¿² �k¹��]²�¼§¯��

`>=<a b`�1L(PpNor���E Æ

 !	� dl�nx � Æ! # r � G 4<=B�8LiP�� �iBL�1N��`� % �

� 	 ²�
6² 4<= S�TWV � ��� � � ���X²$¯g² �k¹�¼"¯���¼`»�´¥¹>¼/�$´ 	 ·�´ �l»�
X·�¼ � B P 	 S 2 �1,�� J S�TXV � ���L� ·�¼ �L S ��� � ² 	 ·��]²
`>=<a b J �8L`� � `>=<a � J �8L`�+E G J �1r��

�
��� 	�� � � Z a ! � � ��� 	�� � � Z a ! � � � 
 ����
 !�� N�r

� 	 ²�
6²�´ 	 ²$�l®�¼`³]´¥¹�»�¼�¸ * = a �î���iP �k� ·�
6² �k¹��]²�¼$¯��
* = a � ���iP �k��E � Æ! # G 4 = ���(P�!��#"L�1N�!(� % � �$� G 4 = ���iP�!��%"ú�8N&!��

G �



��»/
�·�¼ � ���iP �k� S ��� � 
 ��e Æ?·�¼'� " S 2 �1,�� � � ¸�¹�¼��?´ 	 ² ��·�³]´ª´ 	 ·�´
Q¤��6:P � � S ��� � \ � 3 � ��� \ x \ 6 � � \ � � 3 � ���k�

� ²�³}·�¼Dºª¼'�?·�³�»�¼n¸l´¥·�¼ ´�� � ¦ ¸�®�³ 	 ´ 	 ·�´
��� � �
	�� � � Z a ! � � � � 	 � � � Z a ! � ��� x�� � Æ � \ r \ � ��� � 	 ��� ! � ���� G 4 = �1L(P�� ��Bú�8N&� � � G 4 = �8LiP���� 	��1N&��� ����� 	 ¹ ¸ �o¹�²]¶ �o¸ Y `>=<a b J � `>=<a � J Y x e}�nxZ�[ ���

���� G 4<=©�1LiP �`�(Bú�8N&� � � G 4<=��1LiP �k� 	��1N&��� ����
� 	 ²]¼ �l®k¼ ³]´¥¹�»�¼n¸ � 4<=4d¤��e Æ � 	 ·��]²
´ 	 ² �l»�
��

4 = �1L(Ppr��+E �o
� p 6
	 = a � �8L`� � =<a � �1r��� ¹>´ 	 	 � P � � SUTWV � ���L� 
LÆ�x��[x�
 
 � ²�¸l²�²�´ 	 ·�´ª³�»�¼'��¹>´¥¹�»�¼+½ � ¾iÁ 	 »�¶ �o¸�·�¼ �� =B��	oP J �+E Æ � z
ma�6�� � � �

Y
	 �
Y

�O=���	oP J �+Ef_ `>=<a � J P � � d Æ�x��
x�
 h
b�c�d$×ªÙæÕLÖ mosqw�h�t6pqf}cnz |%p�f�c z���sqfgpvu�hkz�pvmos�yntim�u�j�c�pvu�w+jlhktit6dljlfgpqhku�e§cnm���d�y�dld]u,dl�kfgd]u�eip���dls��
egf}��{npqdl{Np~u;� Æ�Æg# m�u�{ � Æ ! # �XÌ(u�sqdlege�h�f}c�d]t6|�pqegd�egf}mofgdl{��î��t�hkz u�ho| h�u�|ªd�moege}�nz�d
f}cnmofDf}c�d
Ü$m�t �oho��j�cnmap~u��-�-= P�� =XP �� =XP �� =
d
�ne È���pqe
moege��nz�dl{+fgh�y�dX{nd�rBu�dl{ ��egpvu�w$f�c�d�×!pvu�hkz�pvmos
yntgm�u�jlc�pvu�w§jlhktgt�dljlfgpqhku�e�pvu�f}t�hk{`��jldl{$pvu�eidljlfgpqhku)!n�"!��-*��nt�mopvz�pqe�fghXxnt6ho��d�f}c�d
mosvz�h�egf�e��nt6d
jlhku���d]t6w�d]u�jld�ho�Qf}c�d�egd�sn��d]u�jldle � b= J fgh � = J mae�� � c ¦ ���¥hkt!m�u���fgpvz�d���e,È�m�u�{§m�u���fgdleif
���nu�jlfip�h�u J�S�TXV �8,��[���$d
{nh§f�c�p�eD�kpvm¨m§×!hkt6dls Û ��m�u�fgdlsqsqp�m�t6wk�nz�d]u�f]�
Ö�pvu�jldXf}c�d�yntim�u�j�c�pvu�wz�dljlcnm�u�pqe}z pqe�ha�ú×!d]tgu�hk��sqsqp9f6�°x�d��

�
��� =\l È��+E Æ ��h�t�mosqsQ��e"È
m�u�{

, �
�
�� b= J � �	= 
 6 � � b= �]� J � ��� � x # Ä

Æ Ç � �� � Æ&  ���� � Ä �
Ç�&~���� % \ \ J \^\ �

x # �
� � % \^\ J \ \ � � Ä Ê��

��$©ÎkÑ©\�Î�1 ����� « �k·�¹�¼$¶q²]´ª®�¸�¸�® ���°»a¸�²
´ 	 ·�´�
��l»�
�²��]².
 � J�S�TXV �1,�� 
 	 S 2 �1,�� ·�¼'� �Ce Æ
´ 	 ²�
6²�²��o¹v¸l´9¸l»���²�³}»�¼n¸l´¥·�¼`´ � =B��	n� ·�¼ ��·%º¡¼ ¹>´¥²D¸l²]´9» ��¯i»�®�¼'��²�� �l®�¼`³]´¥¹�»�¼�¸ �O=���	n� ¸�®�³ 	 ´ 	 ·�´
½ � ¾iÁ 	 »�¶ �o¸�´ 	 ²]¼ �l»�
�·�¶>¶ � l È ´ 	 ²�
6²�²��H¹ ¸�´�³}»�¼n¸l´¥·�¼`´�¸ �$= ·�¼'� ��$= ¸l®�³ 	 ´ 	 ·�´ �l»�
�·�¶>¶ J SUTWV �1,��# , �

�
� b= � J � � � = � J � ��� � % 
� x � = \ \ J \ \
 � � Ä Ç��

# , �
�
�� b= � J � � �� = � J � � � � % 
� x ��$= \ \ J \ \
 � � Ä Ë��

t �



��\�Ñ©Ñ'(�Ó
Ø(e9ynd��¥hkt6dª|ªd¡xnt�hH��d9f}c�dªf}c�dlhkt6d]z�y���pvu�{`��jlfgpqhku©�!b�c�dªp~u�pqfgpvmosneifgd]xDp�e�e}mofip�e�r`dl{�y���c��°x�h�f}c�dlegpqe]�
egpvu�jld��B��eip~u�w?f}c�d�pvu�{nd]xnd]u�{nd]u�jld?ho�Qf�c�d�pvu�pqfgpvmosQ{npqegf�t6pvyn��fgpqhku¨ho�¤f�c�d�xnm�t6fgpqjlsqdle]� |¡d�cnm���d

,
�
�
� b� � J � � ��� � J � � � � E Æ

� �
bo
"qp 6 ,��

�
J �a� "� � � ��� � J � � � �

� Ç
� �

o6�� "
� 0 � = , �

�
J �a� "� � � ��� � J � � ��� , �

�
J �a� 0� � � � � � J � � ���

x & \ \ J \ \ �� � ] � Ä  ��

�d]u�jld§� Ä Ç��!p�e�e�mofgpqe6r`dl{X�¥hkt�� E1È?m�u�{�� � En& �L�$d�moege}�nz�d�u�ho|�f}cnmof�� Ä Ç��ªpqe�e}mofgpqe6r`dl{ ��h�t
m�u§m�tgy�pqf}tgm�t6�?fgpvz�d��$m�u�{§xnt6ho��d�f}cnmaf�f}c�pqe�pvz
x�sqp�dle�f�cnmof�� Ä Ë��ªpqe(e}mafgpqe6r`dl{X�¥hkt��$m�u�{ � Ä Ç��Lpqe
e}mofgpqe6r`dl{ ��h�t¡� � Æ �9ÔBt�hkzF�1!�Ê��l��� Ä Ê��ªm�u�{Xf}c�d�pvu�{`��jlfgpqhku�c��nxnh�f}c�dlegpqe(|ªd�w�dlf%f}cnmof

# , �
�
�� b= � J � � �� =B� J � � � � % 
� x � 
� \^\ J \ \
 � � ! \^\ �<= \^\� =B�
�<=k� �$= \ \ J \ \
 �

x # � 
� � !� =B����<=k� % � = \ \ J \^\
 � � Ä�Ã �

|(c�d]t6d���<=�E $ 	
� � $ 	 � � �§b h§w�dlfX� Ä�Ã ��|ªd�maege}�nz�dl{Nf}cnmof �$= e Æ ��h�f}c�d]t6|%p�eid
|ªd�f}m �od �$=�E Æ �l�


�d]u�jld ��$=FE # � 
� � !� = � �� = � % �$=
Ô9pvunmosqs�� ��t�hkzF� ÄnÆ �l��� Ä &k�ªm�u�{ó� Ä�Ã �!|ªd�cnm���d��

# ,��
�
� b=�� 6 � J � � � =�� 6 � J � � � � % 
� x � =�� 6 \^\ J \ \
 �

|(c�d]t6d
�$=�� 6 E # � 
� � !� = � �� = � %

��
Æ � � =B� � =�� o

! [�� 	 � � 	 � \ \ � \^\ �� �$= � &kÈ��
i�ÑB\�Ñ#/�/ ^`\�Ï ��� � � �(´ 	 ²�´�
6·�¼�¸�¹�´¥¹�»�¼�0H².
}¼ ²]¶ ¸ `>=<a b 
 � l È ·�
6²�¹�¼'��² �°²�¼'��²�¼`´�» ��´ 	 ² ��²}·a¸�® 
6² B
¹ � ² � 
 ` =<a b � ` = 
L´ 	 ²]¼

# , �
�
� b= � J � � � =B� J � ��� � % 
� x & = 
 6 ",p 6 # y 
� � !� "g���� "�� % \ \ J \ \
 � � & Æ �

# ,��
�
�� b= � J � � �� =B� J � � � � % 
� x & = 

",p 6 # y 
� � !� " � �� " � % \ \ J \^\
 � � &�!��
t G



i�ÑB\�Ñ#/�/ ^`\�Ï ��� � ��¼'��²�
�´ 	 ²D¸�·���²�³�»�¼'��¹�´¥¹�»�¼n¸�·o¸�¹>¼ � 	 ²�»�
6²�� � ��� � ² 	 ·��]²�
L·�¶ ��»a¸�´ú¸�® 
6²]¶�� 
sqp~z b d ?�A � b= E � = ·�¼'� sqpvz b d ?�A �� b= E �� = ���\�Ñ©Ñ'(�Ó
Ì�eip~u�wXm
×!hkt6dls Û ��m�u�fgdlsqsqp9m�t6wk�nz�d]u�f]���æt6hkzF� Ä Ç��ªm�u�{+� Ä Ë��!|ªd�hky�f}mopvuXf�cnmof]�nmosvz�h�egf%e}�nt6dlsq���

s�pvz
b d ?�A \ � b= � J � � � � = � J � � \ E�È
s�pvz
b d ?�A \ �� b= � J �(� � �� =©� J �(� \ E�È

egpvz���s�f�m�u�dlhk��egsq�¨��h�t(mosqs9f}c�d
y�hk�nu�{ndl{$jlhku�fgpvuk��h���e����nu�jlfgpqhku�e J � |(c�pqj�c$m�xnxnd]m�t�pvu¨f}c�d�{nd��>Û
pvu�p�fip�h�u � Æ Ë���ho��f}c�d$z�dlf�t6pqj �1��p~u�jlsv��{npvu�w f}c�d�jlhku�egf}m�u�f����nu�jlfip�h�u J � � Æ �
|(c�pqjlc pvz
x�sq�
sqp~z b d ?�A ��� � b= P � =a�+E�Èn�`t6dle}x�dljlfgpq��dlsq���`sqpvz b d ?�A ��� �� b= P �� =��lE�Èn� � ²���·�
 0 Ä � Ë �
b�c�d§t6dle}��sqfge?ho��b�c�dlhkt6d]z Ä �'&$m�u�{ �ªhktit6h�svm�t6� Ä � Ç�mosqeghóc�h�s�{ ��h�t�f}c�dXd]z
x�pvt6pqj]mos�z�d]moe}�nt�dle
��v$�a� =k�ªm�u�{ v$���� =k�l�9b�c�pqe�pqe(egf�tgmopqwkc�f6��h�t6|�m�t6{��æt6hkzF� Ä Ç��l��� Ä Ë��ªm�u�{Xf}c�d�t�dls~mafgpqhku�e

\ v$�a� =�� J � � = J \ E \ � b= J � � = J ��� Æ � � = 2 � � �Lv$�a� =k� J \
x \ � b= J � � = J \ � \ � b= Æ � � = Æ \ Y J Y\ v$� �� = � J � �� = J \ E \ �� b= J � �� = J ��� Æ � � =32 � � �Lv$� �� = � J \
x \ �� b= J � �� = J \ � \ �� b= Æ � �� = Æ \ Y J Y

� � 
�
j�<�<� �4�	�@� � ��� ������� ���=� �<���\���
	 � � �	�O� �<����� �	��
��
���m�

b�c�d�u�h�u�s�pvu�d]m�t%r`sqfgd]t�p~u�w§xnt�hky�sqd]z jlhku�eip�eifge(pvu¨jlhkz
xn��fip~u�w?f}c�dDjlhku�{npqfgpqhkunmos�{np�eif}t6pvyn��fgpqhku�e�ho�
pvu�fgd]tiunmos�egf}mafgdle�pvu¨{n�°unm�z�p�j]masQeg��egfgd]z�e�|(c�d]u§xnm�t6fgpvmos�hky�eid]t6�Hmofip�h�u�e�m�t�d�z
mo{nd�m�u�{�tgm�u�{nh�z
xnd]t6f��ntgynmofgpqhku�e�m�t6d�xnt6dleid]u�f�pvu§f�c�d�{n�°unm�z�p�jle�mae�|ªdls�s9moe�pvu f}c�d�egd]u�eihktl�ªb�c�d�hky �¿dljlf�ha�¤f}c�pqe
egdljlfgpqhku p�e�fih�m�xnx�sq�Xf}c�d�t�dle}��sqfge(h�y�f}mopvu�dl{�p~u f}c�d�xnt�dl�kpqhk��e�egdljlfip�h�uXfgh
f�c�p�e�xnt�hky�sqd]zX�ªÔ`hkt%m
{ndlf}mopqsqdl{
{npqegj]��egegpqhkuDho�`f�c�d9r`sqfgd]t6pvu�w�xnt6hky�sqd]z�f}c�dªt6d]mo{nd]t pqeLt6d���d]tit6dl{�fgh�f}c�dªx�p�h�u�dld]t6pvu�w�xnm�xnd]t
ho�LÖ�f}tgmofgh�u�hH��pqj�c �"!0 # m�u�{Xfgh
f}c�d�z�h�t6d�t�p�w�hkt6hk��e�eif}��{npqdle(ho�LÖnc�pvt6�kmodl���"!�Ë # m�u�{ ��mosqs�pvm�unxn�nt¿Û
Ö�f}t6pqd]yndls � Æ]Ã # ��Ü�hkt6d�t6dljld]u�f�{ndl��dlsqhkxnz�d]u�fge�j]m�uXynd��¥hk�nu�{Xpvu *�jlhku�dO�"! ! # m�u�{�Õ9m�t6{nhk�����"! Ä # �
�$d�{nh�u�� f�xnt�dlegd]u�f�c�d]t6d�f}c�dDegf}m�u�{`m�t�{§jlcnm�u�w�d�ha�¡t6d���d]t�d]u�jld�xnt�hkynm�y�pqsqp�f6�$m�xnxnt6h�moj�c egpvu�jld�p~u
f}c�d�z�hk{ndls9�nu�{nd]t�eif}��{n�Xf}c�d�eip�w�unmosQf�tgm�u�egpqfgpqhku |�pqs�sLmas�eih
{nd]xnd]u�{nd]u�f�hku f}c�d�{`maf}m�hky�egd]t���dl{
pvu§f�c�d�xnmoegf�m�u�{�hku f}c�d�svmoegf��Hmas~��d�ho�Lf}c�d�h�x�fgpvz
mos r`s�fid]t�yn��f��¥h�sqsqhH|�jlsqh�egdlsq��f}c�d�m�xnxnt6hkmojlc
ho�LÖ�fgdlfgf}u�d]t�� !�Ç # m�u�{ ���nu�pqf}m �"!�È # �

b�c�dóynmaegpqjóz�h�{ndls��¥hkt?f}c�d�w�d]u�d]tgmos#r`sqfgd]t6pvu�w xnt6h�y�s�d]z�jlhku�eip�eifgeXho��m�� egpqwkunmos ��xnt6hkjldleie
� E ���>=�d���e È���f�m<��pvu�w¨�Hmosv��dle�pvu$mXsqh�j]mosqs��£jlhkz
xnmojlfDegd]xnm�tgm�y�sqd�z�dlf}t6pqj�e�xnmojldK,�m�u�{
m�u�� hky�egd]t��Hmofgpqhku���xnt�hkjldlege�� E ���X=�d��Ce�È���f}m ��pvu�wX�Hmas~��dle�pvu �����D�¥hkt�eghkz�d5N e Æ ��b�c�d
jlsvmoegegpqj]mos%r`sqfgd]t6pvu�w"xnt6hky�sqd]z pqe�fih$rBu�{,jlhku�{npqfgpqhkunmos�{npqegf}t6pvyn��fgpqhku,ho��f�c�d§egpqwkunmos%w�pq��d]u,f}c�d
hky�egd]t6�omofgpqhkuXxnt6h�jldlege �� =`�n|�c�d]t6d�� = J En,X� J ���>=a� 2 � � P ]�] ] P��X= 
 6 P��X=k� Q J�S4TXV �1,���P���e,È

tot



|�pqf}c?f}c�d�moegegh�jlpvmofgdl{Xhku�dDegfgd]xXxnt6dl{npqjlfghkt�jlhku�{npqfgpqhkunmos9xnt6hkynm�y�pqsqpqf¿� � =`�n|�c�d]t6d
� = J En,X� J ���>=a� 2 � � P ]�] ] P��X= 
 6 � Q J�S4TXV �1,���P���e,È

�$d�maege}�nz�d�f}cnmof?f}c�d¨p~u�pqfgpvmosD�Hmosv��d � � ho��f}c�d�egpqwkunmos�pqe§m�u
,#Ûæ�Hmas~��dl{�tgm�u�{nhkz �om�t6pvm�y�sqd
|�pqf}cNsvm�| � � S 2 6 �1,���m�u�{Nf}c�dXhku�d?egfgd]x£f}tgm�u�egpqfgpqhkuNho� � mof�fgpvz�d§�fe Æ �9{nd]u�h�fidl{"y��` � 	�� 
 a � � 	�� 
 �Q��xnh�egeip~y�sq�n�ª{nd]xnd]u�{ne�hku�f}c�d�jlhku�{npqhkunmos {np�eif}t6pvyn��fgpqhku �� = 
 6�m�u�{Xhku
f�c�d�hky�egd]t6�om�ÛfgpqhkuD{`mof}m � = 
 6 �9b�c�d�jlh�tgt6dle}x�hku�{npvu�w�f}tgm�u�egpqfgpqhku#���nu�jlfgpqhku�eªm�t6dªjlhkunu�dljlfgdl{?fgh�m�w�pq��d]uD�æm�z�pqsq�ho�9f}tgm�u�egpqfgpqhku�e _@` � a b d+B S 276]�1,���P�� S ��� � h
e}mofgpqe6�¥��p~u�w�f}c�d��¥h�sqsqhH|%p~u�w?jlhku�{npqfgpqhku
��
 Æ � Ô hkt�m�u���� S �����o� J S;TXV �1,���f}c�d§z�m�xnx�pvu�w B S 2 �1,��Fc ` � a b J S TWV �1,���pqejlhku�fgpvuk��hk��e��¥xnh�pvu�f6|�pqegd]�l�
�$d�mosqegh�maege}�nz�d�f}cnmaf�f}c�d�hky�egd]t��Hmofgpqhku¨xnt6h�jldlege(cnmoe�f�c�d��¥hktgz

� =jE �W=î���>=k�#�-1 = ��e,È
|(c�d]t6d �W=K�o,nc ������m�t6d�jlhku�fgpvuk��h���e¡m�u�{�� 1X=Od!��e"È��9m�t6d%p~u�{nd]x�d]u�{nd]u�f�tgm�u�{nhkz �Hm�t6pvm�y�sqdle
|�pqf}c,{nd]u�egpqf6�1�
�<= d§� e È��
|�pqf}c,t6dle}x�dljlfXfgh -îd]yndlegwk��d$z�d]mae}�nt6d�hku ��� � m�u�{,f}cnmof?f}c�d
hky�egd]t6�omofgpqhku+u�h�pqegdó� 1X=3d��fe È���m�u�{óf�c�dXegpqwkunmos����O=3d
�fe È���m�t6d�pvu�{nd]x�d]u�{nd]u�f]�,b�c�d
���nu�jlfip�h�u � =Xm�u�{��<=
e}mafgpqe6���?f}c�d#��h�sqsqho|�pvu�w�jlh�u�{np�fip�h�u �
��
	!�� Ô hkt�m�u��Xfgpvz�d���e Èn� �W=�pqe�y�hk�nu�{ndl{�jlhku�fip~u���hk��e�m�u�{ �<=
pqe�m�x�h�egpqfgpq��d�jlhku�fgpvuk��h���e
���nu�jlfip�h�u©�
b�c�d
xnt6hky�sqd]zFha�¡dlegfgpvz
mafgpvu�wXf}c�d�jlhku�{npqfgpqhkunmosL{npqegf�t6pvyn��fgpqhku�e�ho�Lf}c�d
egpqwkunmasQ|�pqf}c£t6dle}xndljlf�fih
f}c�d�hky�egd]t6�omofgpqhku�eDp�e�ha�¡jlhk�nt6eid�t�dls~mafgdl{$fgh?f}cnmof�ho��t6dlj]�nt6egpq��dlsq��jlhkz
xn��fip~u�w¨f}c�d�jlhku�{npqfgpqhkunmos
{npqegf}t6pvyn��fgpqhku�e�� � =XP �� =�d¡�He È��l� ���nu�pqf}mXm�u�{�Ö�fgdlfgf�u�d]tªe}c�ho|ªdl{Xf}cnmof � =�m�u�{ �� =�e�mofgpqe6�¥�Xf}c�d��h�s�sqho|�pvu�wXt6dlj]�ntgt6d]u�jld�t6dlsvmofgpqhku�e �
��\�Ñ*-�Ñ©Y�& Z�&vÑ " � �����gÍ � "'& Zl^�� �	��

� 	©ZlÎkZlZ�"©În\�� � � 
���� ¹ ��²]¼�´ 	 ²N»k¯�¸�².
 ��·�´¥¹>»�¼n¸ � E�� ´ 	 ²
³}»�¼'��¹�´¥¹>»�¼`·�¶ ��¹ ¸l´�
}¹¥¯l®�´¥¹>»�¼n¸ � � = �� =)d��;e È�� ·�
6²?¸�»�¶�®�´¥¹�»�¼+» �
´ 	 ² 2 6 �1,���� �]·�¶q®�² ��� �o¼ ·���¹>³�·�¶
¸ ��¸l´¥²�� ��¹ ��²]¼�¯��

� �� = E �	=�����=XP � =�� ��e"È � � S 2 6 �1,��� =�� 6 E �� =F` � 	 a � � 	 � & Ä �
� 	 ²�
6²
_ � = ¹ ¸�´ 	 ² ��¹ ��²]¼¨³]® 
 
6²]¼ ´L»k¯�¸�².
 ��·�´¥¹�»�¼�·�´ª´¥¹ ��² � �
_ ` � 	 a � �
	 ¹v¸�´ 	 ²
´�
6·�¼�¸�¹�´¥¹>»�¼ �l®k¼ ³]´¥¹�»�¼�» ��´ 	 ²D¸l¹ ��¼`·�¶©·�´ª´¥¹���² � �

t 2



_ �	=î����= P
�
� �<2 6 �8,���c 2 6 �1,�� ¹ ¸�´ 	 ²�³}»�¼ ´¥¹>¼ ®k»�®�¸ �l®k¼ ³]´¥¹�»�¼��k¹��]²�¼�¯��

Q � S 2 6 �1,�� Q J�SUTWV �1,�� �	=�����= P � � J E m J �1L � � = ��� =�� � = �8L`�g� � �1NoL`�m �<=B����= � � =��1r��g� � �1Nor��
Å sn�nmofgpqhku?� & Ä �©pqe9��e}�nmosqsq��j]mosqsqdl{
f}c�dªu�hku�sqpvu�d]m�t r`sqfgd]t6pvu�w�d�sn�nmofgpqhku©�9Ù¥f p~u���h�sq��dle9f6|ªhªegd]xnm�tgmafgd
z�dljlcnm�u�pqe}z�e]�LÞ�m�z�dlsq�Xf}c�d�rBt�egf�hku�d

� = �,�,�,�,�,�,�,� � c �	=î����=XP � =k�
�nxn{`mofidleQf}c�dLxnt�dl{np�jlfihkt�jlh�u�{np�fip�h�unmosk{npqegf�t6pvyn��fgpqhku � =(w�p���d]u�f}c�d9j]�ntgt�d]u�f�h�y�egd]t6�Hmafgpqhku � =5E ��=©�b�c�pqe�rBt6eif�z�dlj�cnm�u�p�e�zFpqe�j]mosqsqdl{Nf}c�d�jlhktgt6dljlfgpqhku hkt�f}c�d
�nxn{`mofip~u�w�f}tim�u�egpqfgpqhku©�
b�c�d�egdljlhku�{
f}tgm�u�eip�fip�h�u �� = �,�,�,�,�,�,�,� � c �� =j` � 	 a � �
	
{nhkdle�u�h�f�{nd]x�d]u�{�hku?f}c�d�h�y�egd]t6�Hmafgpqhku§mof%fgpvz�d���� Æ m�u�{§pqe���e}�nmosqsq�§j]mosqsqdl{�f}c�d�xnt6dl{npqjlfgpqhku
egfgd]x©�
Ùæu¨f}c�pqe��¥hktgz���svmofgpqhkuXf�c�d�jlhku�{npqfgpqhkunmos9{npqegf�t6pvyn��fgpqhku�e�� � =XP �� =�d���e�È���m�t6d�xnm�tgm�z�dlf}t6p >ldl{$y��
m
w�p���d]u§h�y�egd]t6�Hmafgpqhku§t6dljlh�t6{"��� = �X�He�È��(m�u�{§f}c�dl��m�t6d�eih�sv��fgpqhku¨ho�Lf}c�d�z�d]moe}�nt6dD�Hmosv��dl{
{n�°unm�z�pqj]mos9eg��egfgd]z�w�pq��d]u�y��ó� & Ä �ªegh?f}cnmof�f}c�d
×ªÙæÕLÖ�m�xnxnt�hkmojlc�dle(pvu�f}t6h�{`��jldl{$pvu§eidljlfgpqhku�!
j]m�u§y�d
m�xnx�sqp�dl{���Ùæu¨f}c�d#��h�sqsqho|�pvu�w`� |¡dDf}t6d]mof%hku�sq�Xf}c�d�×ªÙæÕ!Ö�mosqw�hkt6pqf}cnz�jlhku�egf}ti��jlfgdl{���egpvu�w
f}c�d$×!d]tgu�hk��sqsqp�yntgm�u�jlc�p~u�w,jlhktgt6dljlfip�h�u�eXp~u�f}t6h�{`��jldl{ pvu egdljlfgpqhku;!n�"!��1b�c�d$mosqw�hkt�p�f�cnz |�pqf}c
z���s�fip~u�h�z�pvmosQjlh�tgt6dljlfgpqhku�e�pqe�{ndlegj]t6pvyndl{�pvu§mas�s {ndlf}mopqsqe(pvu � Æ�Æ # m�u�{)� Æ ! # �
Ô`hkt�f}c�d
z�hkz�d]u�f]�n|ªd�maege}�nz�dDf}cnmof�f}c�d
×ªÙæÕ!Ö+�g��� �= P�� �= ��Po� �� �= P �� �= �	d��)e È���{nd]x�d]u�{$hku f}c�d
m�tgynt6pqf}tim�t6���`yn��f º �H²�� �nhky�egd]t��Hmofgpqhku�t6dljlh�t6{ ����= dª��e�È��l��b�c�d]u f}c�d
m�xnxnt6ho��p~z�mofgpqhkuXha�Lf}c�d
{ndlegpvt6dl{$jlhku�{npqfgpqhkunmasL{npqegf}t6pvyn��fgpqhku�eX� � �= P �� �= d�� e�È���pqe�wk�nm�tgm�u�fgdldl{$y��§f}c�d�f}c�dlh�t6d]z�e Ä �"!n�
Ä �'&�m�u�{�f�c�dlp~t%jlhkt6h�s�svm�t�p�dle���ÙÚu�{ndldl{��Q��egpvu�w �ªhkt6h�s�svm�t�� Ä � Ä �ªhkt6h�sqsvm�t6� Ä � Ê
m�u�{ �ªhkt6h�sqsvm�t6� Ä � Çn�
|ªd�rBu�{i�
��\�Ñ*-�Ñ©Y�& Z�&vÑ " � � �+� ��´ 	 ²�³�»�¼ ��¹>´¥¹�»�¼�¸�½���¾iÁ�·�¼ �$½�� ��Á 	 »�¶ �X´ 	 ²]¼�
'�l»�
�·�¼��?´¥¹ ��² �He�È 
 � ²	 ·���² sqpvz bed ?�A3,4� �î� � b a �= P � �= � # E�È ·�¼ � sqpvz b d ?�A3,4� ��� �� b a �= P � �= � # E È � ® 
}´ 	 ²�
���»/
¿²�
(¹ � � ²·o¸�¸�® ��²(´ 	 ·�´Q´ 	 ²�´�
6·�¼n¸l¹�´¥¹>»�¼ ` � a b ��»�²l¸�¼`»�´���² �n²]¼ ��»�¼?´ 	 ² �°·/
¿·/��²�´¥²�
 B ´ 	 ²]¼ s�pvz b d ?�A � b a �=E � �= ·�¼'� sqpvz b d ?�A �� b a �= E �� �= ��·�¼ �

,K��� � b a �= � J � � � �= � J �g� � # x !�� = 
 6 "qp 6 � y 
� � !� �" � �� �" � � � Y J Y �� �� � &<&k�
,K��� �� b a �= � J � � �� �= � J �g� � # x ! � = 

"qp 6 � y 
� � !� �" � �� �" � � � Y J Y �� �� � &kÊ��

t �



�$d�t�d]z�ho��d�u�ho|�f�c�d�moege��nz
x�fgpqhkuXha�úcnm���p~u�w?m�r`��dl{§hky�eid]t6�Hmofip�h�u§t6dljlhkt�{ó����=Ud!��e È��%m�u�{
pvz
xnh�eid�m�u�h�f�c�d]tªjlhku�{npqfgpqhkuXha�¤f}c�d�r`sqfgd]t�p~u�wXei�kegfid]z��
��
 Ä � Ô hkt�m�u���fip~z�d���e"È�|ªd�cnm���d v �"En, � # ="qp 6 � Æ � �� t � � $ t � � � � ¦
Ô`hktDm�u�� � � e Æ m�u�{ó� e ÈX|ªd
{nd]u�h�fgd�y�� � b= � �� b= ��f�c�d�{npqegf}t�p~yn��fip�h�uNho��f}c�d�tgm�u�{nh�z
z�d]moe}�nt�d � b= �¥t�d���� �� b= �?m�u�{"|ªdX{nd]u�h�fgd�y�� � = � �� = ��f}c�dX{npqegf}t6pvyn��fgpqhku ho��f�c�d�tgm�u�{nh�zz�d]moe}�nt�d � = �¥t6d��g� �� = �l���\�Ñ*-�Ñ©Y�& Z�&vÑ " � � � «#¸�¸�® ��²�´ 	 ·�´�´ 	 ²§³�»�¼'��¹>´¥¹�»�¼n¸§½ � ��Á ·�¼'�"½ � � Á 	 »�¶ �$´�
}®�²X·�¼ �$´ 	 ·�´�´ 	 ²
´�
6·�¼n¸l¹>´¥¹�»�¼ ` � a b ��»]²l¸?¼`»�´ ��² �n²]¼ ��»�¼+´ 	 ² �°·�
6·���²�´¥²�
 B � � 	 ²]¼�
��l»�

·�¼ �§´¥¹���² �;e�È 
 � ²	 ·���² QB��e,È s�pvz

b d ?�A ��� � b= P � =��lE�È ·�¼ � sqpvz
b d ?�A ��� �� b= P �� =k�+E�È � &kÇ��

� 	 ²�
6² � ¹ ¸�´ 	 ² � ·a¸�².
g¸ 	 ´¥²]¹�¼ ��²�´�
}¹�³�¹>¼ ´�
¿».��®�³}²���¹�¼ó½6¾���Á����\�Ñ©Ñ'(�Ó
Ö�f}tgmopqwkc�f6�¥hkt6|�m�t6{���t6h�z ÕLt6h�xnh�egpqfgpqhku4& �"!
m�u�{ó� Æ�Ã �l�
i�ÑB\�Ñ#/�/ ^`\�Ï � ��� � ��´ 	 ²§´�
6·�¼�¸�¹�´¥¹�»�¼ 0H².
}¼ ²]¶ ¸ ` � a b 
�·�
6²§¹�¼'��² �°²]¼ ��²]¼ ´�» �X´ 	 ² ��²�·o¸l® 
6² B ´ 	 ²
³}»�¼'��¹�´¥¹>»�¼n¸
½�� ��Á�·�¼ ��½ � � Á�·�
6²�¸l·�´¥¹ ¸>ºª² � 
¤´ 	 ²�¼

,K��� � b= � J � � � = � J �g� � # x � &~vX� � Y J Y �� �� � &kË��
Ô9pvunmosqs��¨|ªd�xnt6dlegd]u�f�f6|¡h�dl�nm�z
x�sqdle%��hkt!|(c�pqjlcó��
 Ä �!pqe(e�mofgpqe6r`dl{��

�� ^#1 - /vÎ�� «#¸�·X´ � �B¹�³}·�¶Q²��H·�� �B¶q²?» ��·¨¼`»�¼ � ¶q¹>¼ ²}·/
�º¡¶q´¥²�
�¹>¼/� ��
6»k¯l¶q²�� 
ª·o¸}¸l® ��²�´ 	 ² �l®�¼`³ �
´¥¹>»�¼n¸ � = �<, c ��� � 
 ��e Æ 
L·�
6²
¯i»�®k¼ ��²���³�»�¼`´¥¹�¼`®�»�®�¸�·�¼'�?´ 	 ²���²]¼n¸l¹�´¥¹>²[¸ � = �k¹��]²]¼$¯ �

� =©���k�+E Æ
�g�1!	��� � \ 
 = \ � 6�� � dl�nx�� � Æ! ��� 
 
 6= �k�

� 	 ²�
6² 
 = ¹v¸�· N�7KN ¸ � ����²]´�
�¹>³ �n»o¸�¹�´¥¹��]² ��·�´�
�¹ � � � 	 ¹ ¸�³�»�
�
¿²[¸��n»�¼'��´¥»?´ 	 ²�¸l¹�´¥®k·�´¥¹�»�¼ � 	 ².
¿²´ 	 ²�»k¯�¸l²�
��]·�´¥¹>»�¼�¸�·�
6² �k¹��]²]¼$¯ �
�X=jE � =����O=k� � 1 = QB��e Æ � &  ��

� 	 ²�
6² � 1X=��R=�� 6 ¹v¸ª·�¸l²���®k²�¼`³�²L» � ����� � ��·�¶q®k²���·�¼'��¹�¼'��² �°²]¼ ��²]¼ ´'
6·�¼ ��»�� �]·/
}¹�·k¯l¶q²[¸ � ¹�´ 	 � ·�®�¸ �¸�¹�·�¼ ��²]¼�¸�¹�´¥¹>²[¸ �%¹�´L¹ ¸�²�·o¸��
´¥»
¸ 	 » � ´ 	 ·�´ª´ 	 ²�²��o¹v¸l´�¸�·�³�»�¼n¸l´¥·�¼ ´ | =! � 	 ¹�³ 	 ��² �°²]¼ �o¸�»�¼ ¶ ��»�¼
� = ·�¼ �

 
 6= ¸�»X´ 	 ·�´ �l»�
�·�¶�¶ y e,È

� "6� �� "��g� e | =! dl�°x�� � Y 
 
 6= Y�Y
� = Y�Y �X= Y �e | =! dl�°x�� � Y 
 
 6= Y�Y
� = Y � � Y


 
 6= Y-Y�Y
� = Y�Y 1 = Y �

� 	 ²�
6² Y 
 
 6= Y
¹ ¸�´ 	 ²�¸ �°²�³]´�
6·�¶ 
6·���¹�®�¸�» � 
 
 6= � � 	 ¹ ¸(¹�� �©¶�¹�²l¸ 
Q®�¸�¹�¼��?´ 	 ²�¹�¼'��² �°²�¼'��²�¼`³�²(» ��´ 	 ²
6·�¼'��»/� ��·�
�¹>·k¯[¶q²l¸ 1 = ·�¼ �$´ 	 ²§²��H¹ ¸�´¥²�¼`³�²X» �§´ 	 ²�¹ 
?²�� �°»�¼ ²]¼`´¥¹�·�¶$��»���²]¼ ´�¸ 
�´ 	 ·�´�³�»�¼'��¹�´¥¹�»�¼

½�� � Á 	 »�¶ �o¸��
t %




�� ^#1 - /vÎ�� ­©®&���n»o¸l² NFE Æ?·�¼ � �<= ¹v¸�·§¯[¹>¶q·�´¥².
¿·�¶B²��1�n»�¼`²�¼`´¥¹�·�¶���²�¼n¸l¹>´ �
�<=B�����+E Æ! 6(=¡dl�nx�� � 6(= \ � \ � 6(= l È

� ¼§´ 	 ¹v¸�³�·o¸l²�»�¼`²�³}·�¼�²�·o¸l¹>¶���³ 	 ²}³ 0�´ 	 ·�´ª³}»�¼ ��¹�´¥¹>»�¼N½�� � Á�¹ ¸(¸l·�´¥¹ ¸>ºª² � �
� ��� �O���4�
� �m�
� Æ$# × Å Þ,Ø � *�Ì�Ö©�kÉ��v��× �¡Ì�Þ%Ø(Ì �
�oÜ+�`� Æ�Ã�Ã È��l�[Ü�dlf�c�hk{ndª{nd -�m�x�s~majldj� Å f}��{nd��om�t6pvmofgpqhku�Û

u�dlsqs�d¨{ndle � ��jlf}�nmofip�h�u�e�{ndX{np ¢Q��egpqhku�e
{ndXf6�nxnd��gjlcnm�z
xNz�ho��d]uo�`� ­©´¥»]³ 	 ·o¸l´¥¹>³[¸ �!��� � ���
Ë Ã Û Æ & &�"! # ×ªÙ�-�-�ÙÚÞ(ÉDÖ - Å�� Õ��v�X� Æ]Ã Ç0 ��l� ��hku���d]t6w�d]u�jldNho��xnt6hkynm�y�pqsqpqf¿� z�d]moe}�nt6dle+� �X¹�¶q²�� 
 4 ² �
� »�
 0 �� Ä�# � 
%Ø - Å�� ØLb!ÛæÜ�Ø(Ì � Å -,Ü+�v��Ü$Ù�� 
 Å -��
�L� Æ�Ã  Ä �l����dle�t�	dle}��sqf}mofie�{nd�u�hku£dl�kpqegfgd]u�jld
{nd�r`sqf}t6dle%{nd�{npvz�d]u�egpqhku rBu�pqd�� µ � � � «�³}·/���q­©³]¹ ��
ª·�
�¹v¸ 
Q­©²�
�¹>² � 
 Z�� �
� � ��'& # � ��ÙÚÖ�Ø�Þ �
�v��- � *�Þ(Ö�b���� �¤� Æ�Ã�Ã Ç��l�nÞ%hku�sqpvu�d]m�t�Ô9pqsqfgd]t6pvu�wXØ�u�{�Ü�d]moe��nt6d�ÝLmosv��dl{$ÕLt�hoÛ
jldlegegdle]�'� � �°²�
�¹�·�¶9µL»�¶�¶q²���² � »�¼ ��»�¼ 
 ��
6² �!
}¹�¼`´ �� Ê # � ��ÙÚÖ�Ø�Þ �
� � - � *�Þ�Öób#���`�¡� Æ]Ã�Ã Ç��[� �ªh�u���d]t�w�d]u�jld
ho�(mX×ªtgm�u�jlc�pvu�w Õ9m�t6fgpqjlsqd�Ü�dlf}c�h�{
fgh
f}c�d�Ö�h�s~��fip�h�uXho�9f}c�d���m<��mop Å s°�nmofip�h�u©�#� � �°².
}¹�·�¶�µL»�¶�¶q²���²�
 � »�¼'��»�¼�
'�!
¿² ��
�¹>¼ ´ �� Ç # � ��ÙÚÖ�Ø�Þ �
�v�oÉ�Ø�ÙæÞ Å Ö�� �v� - � *�Þ(Ö�b���� �k� Æ]Ã�Ã Ç��l�gØ+Õ9m�t6fip�jlsqd!Ø�xnxnt6ho��pvz
mofgpqhku�ho�nf}c�dªÖ�hoÛ
sv��fgpqhkuDho�`f}c�d ����e}cnu�d]tÚÛ¿Ö�f}timofghku�ho��p�fij�c Å sn�nmofgpqhku©�%� � �°²�
�¹�·�¶©µL»�¶�¶q²���²�
 � »�¼ ��»�¼�
���
6² �!
}¹�¼`´ �� Ë # �(Ø���Ö *�Þ����
� Ø��v�(É#Ø ��b�Þ Å �����`��� Æ]Ã  �Ë�� -�m�t6w�d${�	dl�kpvmofgpqhku�e ��t�hkz f}c�d$Ü�j ��d]m�u�Û
Ý(svmoeihH�?sqpvz�pqf���hkt!|ªd]m<��sq��pvu�fgd]tgmojlfgpvu�w?{np ¢ ��eip�h�u�e]� ­©´¥»]³ 	 ·o¸l´¥¹>³[¸ � � � �X!�&kËHÛ Ä È0 �! # �(Ø���Ö *�Þ��
� Ø��Q� Ö�fihkjlcnmoegfgpqj Å ��h�sv��fgpqhku Å sn�nmofgpqhku§m�u�{ ��dls~mafgdl{$Ü�d]moe}�nt6d�ÕLt6h�jldlegegdle��
� »�® 
�¼`·�¶ » ��¬�®k¶q´¥¹��]·�
�¹>·�´¥²�«#¼`·�¶���¸�¹ ¸ 
 � 
¡¾ ��� � �� Ã�# �(Ø���Ö *�Þ �
� Ø��©��� ³}»�¶q²����²�´��² ��²�­©·�¹�¼`´ � ¶q»�® 
� Æ È # � Å -,Ü)* �ªØ - Õ���� Æ]Ã�Ã Ç��l�©Þ�h�u$sqpvu�d]m�tDr`sqfgd]t6pvu�wó��eip~u�w$tgm�u�{nhkz xnm�t�fgpqjls�dle�� �
	 ²}»/
 ��» �

+
6»k¯i·k¯l¹�¶q¹>´ ��·�¼'�?¹>´�¸(«����B¶q¹�³}·�´¥¹>»�¼�¸ 
 � »�¶ � ��� 
�½ �HÁ 
!����� ��À�� � ���k¾ �� Æ�Æ$# � Å -�Ü)* �ªØ - ÕQ�§� Æ]Ã�Ã Ç��[��Þ�h�u�Ûæs�pvu�d]m�t,Ô9pqsqfgd]t6pvu�wX� ÙÚu�fid]tgmojlfgpvu�w xnm�t6fgpqjlsqd�egh�sv��fgpqhku©�
¬�·�
 0H»/��
+
6»]³�²l¸�¸l²l¸(·�¼ � � ²]¶q·�´¥²�� � ¹�²]¶ �o¸ 
 � »�¶ �%� 
������ � � � �!� � �� Æ ! # � Å -�Ü)* �ªØ -NÕQ��� Æ�Ã�Ã Ç��l��Ü�d]moe}�nt6d�ÝLmosv��dl{�ÕLt6h�jldlegegdle(m�u�{§Ùæu�fgd]tgmojlfgpvu�w�Õ9m�t6fgpqjlsqd�Ö���e6Û
fgd]z�e]�©Ø�xnx�sqpqj]mofgpqhkuNfgh§Þ%hku -©pvu�d]m�tDÔ9pqsqfgd]t6pvu�w$ÕLt6h�y�s�d]z�e]� 
¡®n¯l¶q¹�³}·�´¥¹>»�¼�¸���® � ·k¯i»�
6·�´¥»�¹�
6²��²�­B´¥·�´¥¹ ¸�´¥¹ �]®�²l¸�²]´�
$
6»k¯g·�¯l¹�¶�¹�´��²l¸ 
 ��¼`¹��]²�
i¸l¹>´��²�
ª·�®�¶�­©·k¯g·�´¥¹>².
�
 4 »�¾ � � À	� ��b�hXm�xnxnd]m�t�p~u
Ø�ununmas�e�ho�9Ø�xnx�sqpqdl{$ÕLt6h�ynm�y�pqs�pqf6���� Æ]Ä�# � Å - Ü * ��Ø - Õ��¡� Æ�Ã�Ã Ë��l��Ô9p�sqf}timow�d�u�hku£sqpvu"	d]mopvt6dXxnm�t�eg��egf$#d]z�dle�{nd�xnm�t6fip�j]��sqdle�d]u£p~u�Û
f�	d]timojlfgpqhku©� µ � � �©«�³}·�� �©­©³]¹ �%
¡·�
�¹v¸ 
L´ � � � � 
L­&�².
}¹�² � 
 �
� � � � � � � � �

t 4



� Æ & # � Å -NÜ)* �ªØ -"Õ��v��ÉDÌ(Ù *�Þ(Þ Å b Ø��L� Æ�Ã�Ã Ë��l� -�m�t6w�d ��dl��pvmofgpqhku�e��¥hkt�Ùæu�fgd]tgmojlfip~u�w�Õ9m�tÚÛ
fgpqjlsqdóÖ��keifgd]z�e]�ªØ�xnx�sqp�j]mafgpqhku�e�fgh Þ%hku -©pvu�d]m�t Ô9p�sqfgd]t�p~u�w ÕLt6h�y�s�d]z�e]� 
¡®n¯l¶q¹�³}·�´¥¹�»�¼�¸ ��®� ·k¯g»/
¿·�´¥»�¹ 
6²���²D­B´¥·�´¥¹v¸l´¥¹ ��®k²[¸�²]´�
+
6»k¯i·k¯l¹�¶q¹>´��²[¸ 
 �Q¼ ¹ ��²�
i¸�¹�´��² 
ª·�®�¶©­B·k¯i·�´¥¹�²�
�
 4 » � � � À�� �� Æ Ê # � Å -�Ü)* �ªØ -;ÕQ� �(É�Ì�Ù *�Þ�Þ Å bFØ���� Æ]Ã�Ã Ë��l�9Ø �ªd]u�f}tgmos -©pvz�pqf$b�c�dlhkt6d]z'�¥hktXÞ%hku-©pvu�d]m�t�Ô9pqsqfgd]t6pvu�w+��egpvu�w ÙÚu�fid]tgmojlfgpvu�wóÕ9m�t�fgpqjls�d§Ö���egfgd]z�e]� 
ª®°¯[¶�¹�³�·�´¥¹>»�¼n¸ ��® � ·k¯i»�
6·�´¥»�¹�
6²��²D­B´¥·�´¥¹ ¸l´¥¹ ��®k²[¸�²]´�
$
6»k¯g·�¯l¹�¶�¹�´��²l¸ 
 �Q¼ ¹ ��²�
i¸�¹�´��² 
ª·�®k¶ ­B·�¯g·�´¥¹�²�
�
 4 »�¾�¾ � À��� Æ Ç #
Å b 
 Å �%Ù ��É Å Ø��v�©Ü�Ø � � 
 Õ��9� Æ]Ã�ÃnÆ �l�`Ø;u�h�fgd�hku¨e}�nx�d]tgxnt6h�jldlegegdle]��ÕLt6hky©�©b�c©� �ªdls¥�
Ô9pqdls�{ne  Ã � Æ & Æ Û Æ &�Ën�� Æ Ë # É-* � �-*�Þ ÞD���`� ��Ö�Ø -©Ü)*�Þ �
���`�v�
Ö�Ü$Ùæb�
 Ø�� Ô�� Ü �
� Æ�Ã�Ã�Ä �l��Þ�ho��dls�Ø�xnxnt6h�moj�c�fih
u�hku�Ûæsqpvu�d]m�t ��u�hku�Û¿ÉDm���egegpvm�u�×ªm���dlegpvm�u egf�mofgd�dlegfgpvz
mofip�h�u©�v� �!�"� 
$
6»]³�²}²���¹�¼���¸ 
�
¡·�
�´ � 

� »�¶ ��¾ ��� 
�½ ��Á 
¡¾�� � � ¾�¾ � �� Æ  # 
(ÙÚb�ÖnÌ��(Ø��`Ü+�v� b�Ø�Þ�Ø ��Ø�� 
D�>� Æ]Ã  Æ � �ªd]u�f}tgmos�sqpvz�pqf�f}c�dlhkt�d]z���h�t(m�eip~z�x�s�d�{np ¢Q��egpqhku
z�h�{ndls©��h�tªpvu�fgd]timojlfgpvu�w�xnm�t6fip�jlsqdle]� ��¹ 
6»o¸ 	 ¹���·�¬�·�´ 	 ²���·�´¥¹�³}·�¶ � »�® 
}¼ ·�¶ � �'�©� & Æ Ê�Û &o! Ä� Æ]Ã�# ��Ø - -�Ù¥Ø�Þ(Õ!Ì���É
�v�oÖnb ��Ù Å × Å - ���`� Æ�Ã Ç�Ë��l�oÖ�fgh�j�cnmaegfgpqjª{np ¢�d]t6d]u�fgpvmos d�s°�nmofip�h�u�e9hkjlj]�ntÚÛ
pvu�w�pvu�f}c�d�dlegfip~z�mofgpqhku�ho��jlhku�fip~u���hk��e�xnm�tgm�z�dlfgd]t�egfgh�jlcnmoegfgpqj(xnt6h�jldlegegdle��
� ²�³ 	 � � ² �
� 4 »
¾�� � 
 � ² �°·�
�´���²]¼ ´¡» ��¸�´¥·�´¥¹ ¸l´¥¹>³[¸ 
 �Q¼ ¹ ����» ��¬�¹�¼`¼ ²l¸l»�´¥· ��"!�È # ��Ì(Þ�Ùæb Ø 
�� �`� Æ]Ã Ë Æ ��Ø�eg�nz
x�fgh�fgpqj�×!d]cnm��kpqhkt�ho��Þ�h�u�s�pvu�d]m�túÔ9pqs�fid]t6pvu�w Å tgt6hkt�eQho�©Ü$m�t �oho�
ÕLt6h�jldlegegdle���� »�® 
�¼`·�¶ » ��¬�®k¶q´¥¹��]·�
�¹>·�´¥²�«#¼`·�¶���¸�¹ ¸ 
 � »�¶ �Q¾ 
 ��� � 
��
� � � � � � À � ��"! Æ$# Þ(Ù Å Ü�Ø�Þ(Þ 
D�v��� Æ]Ã�Ã È��LÕ9mofifgd]tgu?Ø�unmosq�kegpqe�m�u�{§Ì�u�{nd]t6egf}m�u�{npvu�w`�©Önxnt6pvu�w�d]tÚÛæÝ9d]t�s~maw`��"!<! # * ��*�Þ Å �
� -9�9� Æ]Ã  �È��l�`b hkx�pqjle�pvu�Þ�h�u�s�pvu�d]m�t#Ô9pqs�fid]t6pvu�w�b�c�dlhkt���� 
 	 � � � � 	 ²[¸�¹ ¸ 
!¬ � � 

µL·��
¯&
�¹��&�k²���"! Ä�# Õ Ø � �-*�Ì�� Å �Q� Æ]Ã�ÃnÆ �l��Ô9p�sqf}timow�d�Þ%hku -©pvu"	d]mopvt6dDdlf Å sn�nmofgpqhku�e�m���� � 	d]t�p�� 	dle�Õ9m�t�fgpqdls�sqdle
Ö�fgh�j�cnmoeifgp^s°��dle�Ø(eieghkjlp 	dldle]��� ³�»�¶q²$���!�²�´��² ��²�
+
6»k¯i·k¯l¹�¶q¹>´��²[¸ ��²%­B·�¹�¼`´ � � ¶�»�® 
�� � � � ¾�À��kÀ 
 � ²}³ �
´¥® 
6² 4 »�´¥²[¸�¹�¼¨¬�·�´ 	 ².��·�´¥¹>³[¸ 
�¾ � � � 
L­��!
}¹�¼���²�
 � � ².
}¶q·&��"!�& # Õ Ø ��b 
%Ø�Ö�Ø �ªØLb 
 � ��� ���¡� Æ�Ã Ç0 ��l��Õ!t6hkynm�y�pqsqpqf6�óz�d]moe}�nt�dle�hku�Ü�dlf}t�p�j?Önxnmojldle]� «�³}· ���²���¹�³ 
+
6²l¸�¸ � ¼`³ � 
 4 ² � � »�
 0 ��"!�Ê # Õ Å � ��ÙæÞ�Ö Å � Ø��v�¡� Æ�Ã�ÃnÆ �l����hku�{npqfgpqhkunmos ��m�|�eihku�Ûæ�ómof}m�unm�ynd
xnt6h�jldlegegdle�m�u�{óÔ9sqd]z�pvu�woÛ
Ý(pqh�f�xnt6hkjldleiegdle]�©Ö�d]z�pvunm�tªpvu§Ö�fgh�jlcnmoegfgpqj�Õ!t6h�jldlegegdle]� Æ�Ã�ÃnÆ ��×Lpvt ��cnm���egd]t[� Æ &o!�Û Æ Ê�Ên��"!�Ç # Önb Å b%b�Þ Å � -9�9� Æ]Ã  Ã �l�X*�u�Ùæu��Hm�t�p~m�u�f�Ü�d]moe}�nt6dle�ho�LÔ9pqsqfgd]t6pvu�w�Õ!t6hkjldleiegdle]� ­B´¥»]³ 	 ·o¸l´¥¹>³
� ¹ 	(².
¿²�¼`´¥¹�·�¶ª­ �]¸l´¥²��D¸ 
 � ²�³]´¥® 
¿² 4 »�´¥²l¸§¹�¼ µL»�¼`´�
6»�¶�·�¼ � � ¼&�l»�
���·�´¥¹>»�¼"­©³]¹�²]¼ ³}²[¸ 
�¾ ��� 

­���
�¹�¼��k².
 � ².
}¶q·&� ��"!�Ë # Ö�
(Ù � � Ø Å Ý Ø�� ÞD��� Æ�Ã Ç�Ç��l�:*�u"eifghkjlcnmoegfip�j¨d�s°�nmafgpqhku�eXpvu"f�c�d§f}c�dlhkt��+ho��jlhku�{npqfgpqhkunmos
Ü$m�t �oho��xnt6h�jldlegegdle�� � 	 ²�»�
��%
+
6»k¯��©«����B¶ �ª½6¾�¾iÁ�½6¾��]À � ¾�� ��Á ��"!0 # Önb �ªØLb�*�Þ	*%Ý�ÙÚb � 
 ��� -ú�v�>� Æ]Ã Ç�È��l� �ªhku�{npqfgpqhkunmas�Ü$m�tg�oho� xnt�hkjldlegeidle]� �
	 ²}»/
 � 
$
6»k¯��
«$�/�B¶ �ª½ � Á�½6¾ � � � ¾�� ��Á ��"! Ã�# Ö���Þ�ÙæbªÜ�Ø�Þ�Ø�� Ö©�B� Æ]Ã  �&k�[�kÞ%hku
sqpvu�d]m�t�t�d � dljlfgpvu�w�{np ¢Q��egpqhkuXxnt6h�jldlege(m�u�{?f}c�d�xnt6h�xnmowkm�Û
fgpqhku?ho�9j�cnmah�e(m�u�{ � ��jlf}�nmafgpqhku�e�maegegh�jlp~mafgdl{���� � � ®�¼`³�´¥¹>»�¼`·�¶n«�¼ ·�¶ � � � ½ � Á � ¾�¾ � �	� � �

t 7



� Ä È # Ö���Þ�ÙæbªÜ�Ø�Þ Ø�� Ö©�L� Æ]Ã  Ã �l�nb�h�x�p�jleDpvu$ÕLt6h�xnmowkmofgpqhku ho����cnmoh�e]� � ³}»�¶�² ���!�²�´��² ��²�
$
¿»�¯g· �
¯l¹�¶q¹>´��²[¸ ��²�­B·�¹�¼`´ � � ¶�»�® 
 � � � � ¾�À���À 
 � ²}³�´¥® 
6² 4 »�´¥²[¸�¹>¼¨¬�·�´ 	 ²���·�´¥¹�³l¸ 
 �XÑ ��� � � �

t �


