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jlh$mÀv�w��¸v�ezdxmsj���d_��ms¯_h9��u��Hegyze��Kiln��q��is��ygyzh$yzh��_ez�¸h��[ezjÂ�qv�dqh9��j�ezd¶jlmkis�Kmkh�{�n � �Ãegd�jluq�¤¯4��ºÍ��n
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~.��egd ¥Zv�uqdq����irn��6e  £h� t�6�Û~�h�jl¯ mk¯��Km[ilh�jl�Zh$�$msj�h³f�h�irn h�jrm¤��¥qygezjl¯qh�� ¥¸v�uqdq�q��iln� Ê�Àytms¯qv�uq{�¯
È�h$y���u_d���n9msile���dq{�uqy��Kmkezv�d!ezjUjkuqetm¤��¥_yzh�msv'{�h$dqh�ik�KmshÂ��dqetmshÂh�ygh�~�h�dxmsjN~.h$jk¯qh$jNºÂetms¯.�/¯_ez{�¯�ikh${ �
u_y���ilegmon��qh�{�ilh�h�wµv�i,��{�egf�h�d�jkh³mNv�w¸�Zv�egdxmsj���egm,egj,dqv�mUjlv	ezd9ºÂ¯qeg�¤¯���v�dq�$h�ildqj�msv�ms¯_h��qikv�¥_yzh�~ v�w
�$v�d_wµv�il~.etmon.ºÂetms¯�mk¯qh	¥Zv�uqdq����irn����Kj�egm�{�h�dqh$is�Kmkh�j��9~.h$jk¯�v�wEms¯_h	��v�dxf�h ��¯|uqyzy)v�wEms¯qh	jlh$mÂv�w
�¸v�egd|mkj� ,pÉmU~.��n�¥¸h�ms¯|uqjNez~��Zv�jljkeg¥qyzhNmsv'ikh$��v¬f�h$iNmk¯qhÂ�qv�~.��ezd9¥¸v�uqd_����iln!wµikv�~ ms¯qh�w¡���$h�jN��dq�
h$�q{�h$j9{�h�d_h�is�Gmsh��¿¥|n½ms¯_h.msile���d_{�uqy��Gmsezv�dC ���v���f�v�ez�¿mk¯qezj$�]ms¯_h�ikh.h	�Hezjrm!moº?v��qe��)h$ikh�dxm!jkv�irmsj
vKwNmkh��¤¯qd_ezÌ|uqh�j$ �}Hv�~.hK���20���� 0;.
	 ������3�� ����� �����+.�� �������� ��� � 0�� ÎÏ±�uqil�q¯xn � ±¶v�uqdxm�� �K����� ÐÅ�
�Kikh�¥��Kjkh��[v�d�ms¯qhÀ�Zv�egdxm�jkh³mkmkezdq{!wµv�yzyzv¬ºÂegdq{'��h�irm¤��egd�jk�q����egdq{���ilegmsh$ikez�_�|jkv!mk¯��Km�mk¯qhÀilh�jku_ygmsegdq{
mkikez��dq{�uqyz�Kmsegv�d!egj,��v�d_wµv�ik~�ezd_{ÀºÂegmk¯9ms¯qhÂ¥¸v�uqdq���Kiln� ]��¯qhÂv�ms¯_h�ikj$���20������ . � ��� 3����3�� ����� �����+. ���
������� ��� � 0��ÛÎ �	h�v�ik{�h6h$m��Ky  t� �����_� Ð³�H��ilhÀ¥���jlh���v�d�mk¯qh�jrº����_�qezdq{!v�wEh��q{�h�jÂ��dq�.w¡����h$j�ezd�mk¯qh
�Kikh��KjNd_h	�PmUmsv�ms¯_h�dqv�d � ikh�jl�Zh$�$mkh���¥¸v�uqd_����iln��xjkv'ms¯��Gm�egm�����d�¥ZhÂilh���v¬f�h�ikh$�C ���¯qh���iljlm?��ygmkh�i �
dq�Kmsetf�hÂezjUezdq���qh�Ì|u��Gmsh�wµv�iUv�uqi��qu_ik�¸v�jkhK�_��j�º?h�ºÂegjk¯�ms¯qh�ikh$jkuqytmsegdq{'~.h$jk¯�msv'��v�dxms��ezd���h$ilm¤�Kezd
�_ikh��_h$msh$ik~�ezdqh$�·�¸v�egd|mkj� !±�v�ilh�v¬f�h$i���{�egf�h�d4ms¯qh9mkh�ilis��egd4jkuqirw¡����h��$v�~.�_yzh	�Hetmon��)mk¯qezj	jrmsis�Gmsh�{Kn
º?v�uqyg��ez~��qygn!�	¯qez{�¯��$v�~��qu_m¤�Gmsezv�d���yP��v�jrm� ,��¯qh�jkh$��v�d_����ytmsh$ikd��Kmkegf�h���v�u_yz��¥ZhÂ�K�q�qikv��qikez�KmshK�
¥_u_m�egmÂikh$Ì|uqezilh�jÂÌ|uqegmkh/�$v�~��qyzh ����yg{�v�iketms¯q~�j?mkv�ikh��$v¬f�h�iÂms¯_h/�_v�~��Kezd[¥¸v�uqdq���Kiln� 

��v�¥quqezyg��ms¯qh	mk¯qikh$h � �_ez~�h�dqjlezv�d��KyCÈ�h�yz��uqd���n.msikez��dq{�u_y��Kmkezv�d.v�w]mk¯qh'�qv�~.��ezd��Zv�egdxmsj��HºÍh
jrm¤��irm!¥xn½ikh$jkh³mkmsegdq{�ms¯qh$~egd¿�Kd¿��u �_egyzez��iln"����is�Kyzyzh$yzh$�qez�¸h��C�´jluq�¤¯¿mk¯��Km/h$f�h�iln·�¸v�ezdxm/v�wÍmk¯qh
mkh�ilis��egd jluqilw¡�K��h[ezj�v�dOmk¯qh[v�ilez{�egd���yN��vPv�ik�qegd��Kmkh�j �E���Z��¥_u_m.�Km���d ��ytmsegmkuq�qh�h$Ì|u���yÍmkv=mk¯qh
~�ezd_ez~9uq~ msh�ilis��egd·¯_h�ez{�¯|m�� � ! � +  ¶pod¿mk¯qh�uq�_�Zh$i!�qyz��dqh�v�w�ms¯_h�����ik��yzygh�ygh��qeg�Zh$�=º?h�jlh$m!mk¯qh
d_vH�qh$j�v�w´ygh$f�h�y �;� �Pv�w´ms¯_hÀ~�h�jk¯�jkh�Ì|uqh$dq��h�mk¯��Km?�qh$�qdqh�j�mk¯qh6mkh�ikik��ezd.jkuqirw¡����hK�q�KmÍ��d[�Kygmsetmsuq�_h�C ?�	h�dqh$is��ygygn��|ms¯_h	ikh�~.��egdqezdq{��Zv�ezdxmsj��Kyzjkv�»Kh�h$�¶mk¯qh�egi���vPv�ik�_ezd��Kmkh�j �E���Z�H¥qu_m�ms¯_h�eziÍ¯qh�eg{�¯xmsj
�Kikh�v�¥_ms��ezd_h���¥xn�ilh��qyz����egdq{�mk¯qh�egiÀ��v�ikikh$jk�¸v�dq�qegdq{ ��
 ¥xn � ! � + ezdÛÎ ��� ÐÅ '��¯qh9msile���dq{�uqy��Kmkezv�d
vKw)ms¯_ezj�jkh³mNv�wC�¸v�ezdxmkj�ezj��qv�d_h�u_jkezd_{��	fK��ikez��dxmUv�w¸Ü¼�Kmkjkv�d�ezd_��ikh$~.h$dxm¤��y��Kyz{�v�ilegmk¯q~ Î¡��jk��v�¥���i
� ±�v�dxmsh$dqh�{�ikvq� ������� Ð�ms¯q�Km'jkv�ytf�h$j	ezd=��d=h �Zh��³msetf�h�º���n�mk¯qh��qilv�¥qyzh$~.j	�_h�iketf�h$�=wµilv�~ mk¯qh
ilv�uqdq� � v��.h�ilikv�ilj,~��K�qh��Km]ºÍv�ik»|ezdq{6ºÂegms¯! �vx�Kmkezdq{6��v�~.�6d|uq~9¥¸h�ilj�  
�dq�$hÍms¯_hÍmsile���dq{�uqy��Kmkezv�d
egj9¥quqegygm�ezd½ms¯qh[���Kis��ygyzh�ygh��qeg�Zh$�C�Ems¯qh��qd���yN~.h$jk¯Ûezj�v�¥_ms��ezdqh$�Ûikh � h�jrm¤��¥_yzezjl¯qezd_{"egmkj!v�ilez{�egd���y
¯_h�ez{�¯|mkj� =��¯qegj�y���jrm9�qilvH�$h�jkj�����dÛ¥¸h�uqdq�qh$ikjrmsvPvH� ��j����$v�~��qikh$jkjkegv�dÛv�w�mk¯qh�{�ygv�¥���yN~.h$jk¯
�_h$��dqh$��ezd�ms¯_h����Kis��ygyzh�ygh��qeg�Zh$�C�_jluq�¤¯�mk¯��Km6egmkj�yzv¬ºÍh$jlm6�qy��Kdqh'¥Zh$��v�~�h�jÂms¯qh'msh$ikik��ezd�jku_ilw¡���$h��
jlv.�$v�d_wµv�il~.etmon�egjÂ��jkjluqikh$�C 

}Pv�~.h³mseg~.h$j�etm�~.��n=vH�$��uqi/ms¯��Gm�ºÂ¯qh$d¼ikh$h�jrm¤��¥qygezjl¯qezdq{¶ms¯qh��¸v�jketmsezv�d·v�wÍms¯qh.�Zv�egdxmsj'msv
mk¯qh�egiÀilh���y�¯qh�eg{�¯xmsj$�)�¸vHv�i6Ì|u���yzetmon��¸v�i�h$f�h$d ���#" 34.�� 3����¸h�yzh$~.h$dxmsj�����d�¥¸h9�qikvP�quq�$h��CÇZms¯��KmÀezj$�
h$yzh$~.h$d|mkj�wµv�i?ºÂ¯_ez�¤¯[ms¯qh$eziÍf�v�yzu_~.h%$'&³�_h³f��Kyzu��Kmkh�����j�mk¯qh �����$v�¥qez��d[�qh$mkh�il~.egd���dxm)(+*,&�(���jkjlv �
�$e��Kmkh���msv�mk¯qh�~.���9wµikv�~ ikh³wµh�ikh$dq��h�mkh$msik��¯qh$�qikv�d�mkv'mk¯qh��q¯xnPjkeg����y�v�d_h.-��x¥Zh$��v�~�h�j�dqh${x�Kmkegf�hK 
pÉwU�_h�dqjlegmsegh�j�v�w��¸v�ezdxmkj6�Kikh!�_ikv�{�ilh�jljkegf�h�ytn��_h���ilh���jlezdq{�ºÂegmk¯���ytmsegmkuq�qhK�Ã��dq��etw,�¸v�ezdxmsj���ilh!jlh$m



v¬f�h�iÂh�dqv�uq{�¯�jkh$����is�Gmsh���yz�¬n�h�ilj��qms¯_h��qikv�¥���¥qegyzegmon�v�w��¸vHv�iÍÌ|u���ygegmon.v�iÍm¤�Kdq{�yzh$�[h�ygh�~�h�dxmsj��_h �
�$ikh���jkh$j� U�Àdxn|º���n��_ºÍh6dqh�h$���'�qikvP��h$�quqilh6msv/uqdxm¤�Kdq{�yzh6��dq��jk~�vPv�ms¯�ms¯qh�ikh$jkuqytmsegdq{'~.h$jk¯C�H��j
etmÍºÂegyzyÃ¥Zh���d���ytnHjlh��[egd�ms¯qh6wµv�yzygv�ºÂegdq{/jkh��³msegv�dC 
�d�ms¯_h�v�ms¯_h�i�¯��Kdq�C�_etm�~9u_jlm�¥¸hÀm¤�K»�h�d[egdxmsv
�K����v�uqdxm�mk¯��Km�mk¯qh	�Zv�jkjkeg¥qezygegmon�v�w�{�h³mkmsegdq{��9¯qeg{�¯[Ì|u���yzetmon�~�h�jl¯�¥|n�jk~�vHv�mk¯qezd_{���yz{�v�iketms¯q~�j��
¥q��jkh$��v�d�~�v¬f�h�~�h�dxmkj�v�w�d_vH�qh$jÂ��ikv�uqdq�[ms¯qh$ezi�egdqegmke���yÃ�¸v�jketmsegv�dqj��H�qh��¸h�d_�qj��Ã���q��ilm�wµilv�~1mk¯qh
jl�Zh$��et���9�qilvH�$h��quqilh��Zv�d"ms¯_h � 02,(0�� 0�� � ����� � � ��� ��� �¶vKw�ms¯qh�~.h$jk¯C 6pÉmÀegjÀuqdq�_h�ikjrmsvPvH��ms¯��Km6ms¯qegj
yz��jlm�v�dqh�ezj6¯qez{�¯�ºÂ¯qh�d=h$f�h�irn � 0 � 3 " ��� 3�� �23³�Ze  £h� t�)ms¯qh�d|uq~!¥Zh$i	v�wUdqvP�qh�j	�$v�dqdqh$�$msh$�½mkv[egm��
{�h$msjÂ�$yzv�jlh�msv�ms¯qh	fK��ygh�dq�$h�ms¯��Km���ilh�{�uqyz��i�~�h�jl¯�wµv�ik~�h���¥xn[h�Ì|uqegy��Kmkh�is�KyZmsh³msik��¯qh��_is�9ºÍv�uqyz�
¯q�¬f�h� 

È�h$y���u_d���nÛmsikez��dq{�u_y��Kmkezv�d¼egj���¥qyzh[mkv·{�h$dqh�ik�Kmsh��=¯qez{�¯ Ì|u���ygegmon¼~�h�jl¯C��v��Hmsez~.��y?ezd ���
È9�Ewµv�i���{�etf�h$d¼jkh³m�v�w��¸v�ezdxmkj� ���¯|uqj��N��d¿���q�qilv��qikez�Kmsh.���q�_ikvx���¤¯·ºÂ¯qh�dÛ�qegjlmkikez¥_u_msegdq{¶mk¯qh
�¸v�egd|mkj.ºÂegyzyÂ¯���f�h4�Kj��¿�$v�dqjkh$Ì|uqh�dq�$h½�·¯qeg{�¯ Ì|u���ygegmonOezd_egmsez��y�~�h�jl¯C  
�uqi.�qv�~.��ezd ~.h$jk¯
»Kh�h$�qj�ms¯qh'msv��Zv�ygv�{�eg����yCÌ|u��Kyzegmon�v�w,ms¯_h/mkike��Kdq{�uqyz�Kmsegv�d[v�¥_ms��ezdqh$�"egd¶mk¯qh!���Kis��ygyzh�ygh��qeg�Zh$����dq�
�Kd"���_�qikv��_ike��Gmsh	jk~�vPv�ms¯qegdq{!º?v�uqyg�¶mk¯Pu_j�ygh����[mkv.¯qeg{�¯[Ì|u���ygegmon�~�h�jl¯qh�j$ 

�CÒ ( ��� 
 × !Õ/Ó (ÆÓ�� § Õ/Ó�×�Ô

��¯_h�~.v�jlm9u_jku���yUmsh$�¤¯qdqegÌPu_h�j9msv�ez~��qikv¬f�h.ms¯_h�Ì|u���ygegmon=v�w���f��Kyzez�½msile���dq{�uqy��Kmkezv�d)�Cms¯��Km!ezj$�
mk¯��Km��qvHh$j�dqv�m�¯���f�h�egdxf�h�irmsh$� h�yzh$~.h$dxmsj�����ilh"¥��Kjkh�� u_�Zv�d yzvP����yÂjk~�vPv�ms¯qegdq{q  pod jl¯qv�ilm��
mk¯qv�jlh�msh��¤¯_dqezÌ|uqh$j���v�dqjlezjrm�v�w´��dq�_ezdq{9mk¯qh�dqh³º��¸v�jlegmsegv�dqjNms¯��Km?ms¯qhÀ~.h$jk¯[dqvP�qh�jÍ~9uqjlm�¯qv�yz�)�
egd�jku_�¤¯·��ºÍ��n"mk¯��KmÀmk¯qh$n�v��_mkez~�ezjlh!���$h�ilms��ezd"v�¥P¹lh��³msetf�h!wµuqd_�$msegv�dC�Z¥���jkh$�=uq�Zv�d4����h$ilm¤�Kezd
~�h��Kjkuqilh�~�h�dxm�v�w_mk¯qhUÌPuq��yzetmon�v�wPms¯qh�mkh$msik��¯qh$�qis�Â��v�d_dqh��³msh��/msv�ms¯_hÍ����¹luqjlms��¥qyzhK��v�i �'.1323 � 0 � 3³ 
�6j�egm6ezj6��ygvH����y´v��_mkez~�ezjs�Gmsezv�d¶�_ikvP��h�jlj��¸ms¯qh!�qd���y�~.h$jk¯�����dqdqv�mÀ¥Zh�v�¥xfPezv�uqjlygn¶{�u��Kis��dxmsh$h��
mkv�¥¸h�{�yzv�¥q��yzytn!v��Hmsez~!uq~�Çxd_h$f�h$ilmk¯qh�ygh�jkj$�q�KwRmkh�iNikh$�Zh��Kmsegdq{	ms¯qegjN�_ikvP��h�jljÍjlh$f�h$is��yÃmseg~.h$j��xÌ|uqetmsh
jk�Kmsegjlw¡���³msv�irn�ilh�jku_ygmsjÂ����d�¥Zh'���¤¯_ezh$f�h��C ?c6jlu���ygygn��Pms¯qh'v�¥|¹lh��$mkegf�h'wµu_dq�$mkezv�dqjÂ�Kikh'���q�_ikv��qile��Kmkh
mkv"eg~.�qilv¬f�h�ms¯qh.ÌPuq��yzetmon4v�wÂ��f��Kyzez�=~�h�jl¯C�,¥qu_m/ms¯_h$n½�qv"d_v�m�º?v�il»½�_ikv��¸h�ilygn4ºÂ¯qh$d¼ms¯qh$ikh
h �Hezjlm]ezdxf�h�ilmkh���h�yzh$~.h$dxmsj��K�quqhUmsv�ms¯_hNw¡���³mEms¯��KmEmk¯qh$n'jl¯qv¬ºOjkezd_{�uqy��Kikegmon�ºÂ¯qh$d�ms¯_hNmkh$msik��¯qh$�qis�
f�v�yzu_~.h$j��¤¯q��dq{�h�ms¯_h�ezi)jkez{�dC ]��v���f�v�eg�'mk¯qezj´�_ikv�¥qygh�~ ºÍhN����d'�qilvH�$h�h$�!��j?Î¡°Ãilh�etm¤��{ ���	dPu_�q�C�
������� ÐÅ��ºÂ¯qh�ilh���d�v��_mkez~�ezjs�Gmsezv�d!~�h$ms¯_vH���$v�dqjkegjlmkezdq{�vKw¸moº?v/jlm¤�K{�h�j�egj,�qikv��Zv�jlh��C �pod�mk¯qh���iljlm
v�dqh��Ums¯qh[�¸v�jljkez¥_yzh�egd|f�h�irmsh�� h�ygh�~�h�dxmsj���ilh�uqdxm¤�Kdq{�yzh$�O¥|nÛ��d ��yz{�v�ikegmk¯q~ ms¯q�Km�~�� �_eg~.egjkh$j
mk¯qh[dqh${x�Kmsetf�h ������v�¥_e���d¼�_h$msh$ik~�ezd��Kd|mkj9��v�ikikh$jk�¸v�dq�qegdq{�msv�ms¯qh�egdxf�h�irmsh$� h$yzh$~.h$d|mkj�ÇNezd¿mk¯qh
jlh��$v�dq�¶v�dqh��qmk¯qh	ikh$jkuqytmsegdq{�~.h$jk¯[wµikv�~ mk¯qh���ikjrm�jlm¤�K{�h	ezj�jl~.vPv�mk¯qh��C ,Ü·h	�qilv��Zv�jkh	¯qh$ikh'��d
�Kygmsh$ikd��Gmsegf�h6mkv!ms¯qegj?�_ikvP��h��_uqikhK�qjkv9mk¯qhÀuqdxms��dq{�ygezdq{!��dq��jl~.vPv�ms¯_ezdq{!��ikh6~����_h6egd�ms¯qhÀjs��~�h
jrm¤��{�h� /�]v��qv�mk¯qezj$�)ºÍh�jl¯���yzy�uqjlh.��~�vP�qeg�����Kmsegv�d¶v�wUms¯qh�v�¥|¹lh��$mkegf�h9wµuqdq�$mkezv�d4�_ikv��¸v�jkh$�=ezd
Î¡ÈN¹lez�G¹lh³f¸� �K����� ÐÅ ���¯Pu_j��Cygh$m��¼Î��_ÐÂ¥Zh'ms¯_h!jkh³m�v�w�ms¯qh
	�msh$mkis��¯_h��qik���Kmlm¤���¤¯qh$��msv�wµikh$h!dqvP�qh
�Ã�¸��dq� « �SÎ&� B � B � Ð�¥¸h/etmsj��Zv�jkegmkezv�d�f�h��³msv�i$ ��6h�d_��h��Ãms¯_h�v�¥|¹lh��$mkegf�h�wµuqdq�³msegv�d¶mkv�~�ezdqeg~.egjkh
egjÂ{�egf�h�d�¥xn

.Î « Ð:� ��
&�� ��� &�Î « Ð Î ��� Ð



ºÂ¯_h�ikh � &�egj�ms¯qh'v�¥|¹lh��$mkegf�h'wµu_dq�$mkezv�d¶��jljkvP��e��Gmsh���msv�mkh$msik��¯qh$�qikv�d -���{�etf�h�d¶¥xn

� &�Î « Ð:�
��
� � � Î��

&
� Ð
�

$ � ���& Î ��� Ð

�Kdq��ºÂ¯_h�ikh�� &� Î � � � B �>���>B � Ð,��ikh�mk¯qh�h��_{�h�jUyzh$dq{�mk¯qj�v�w¸ms¯qh�msh³msik��¯qh��_ikv�d -���dq� $'&]egmsj,f�v�yzu_~.hK 
pÉw �¼Î��HÐ�ezj[�¼fK��yzeg� jku_¥q~.h$jk¯C��ms¯qh$d mk¯qh4~�ezdqeg~.egjs�Kmkezv�dOv�w  v�ilez{�egd��Kmkh�j��¸v�jlegmsegv�dqj.v�w �
wµv�i9ºÂ¯qez�¤¯Oms¯qh[ygvH����yÍ~�h�jl¯OÌPuq��yzetmon¼ez~��qilv�f�h�j¶Î¡ÈN¹lez�G¹lh³fZ� �K����� ÐÅ ¼�6h³f�h$ilms¯_h�yzh$jkj$�  ezj�d_v�m
¥¸v�uqd_�qh��4ºÂ¯qh$d�ms¯qh!f�v�yzu_~.h�v�wN��dxn�mkh$mkis��¯qh$�qikv�d4v�w �¼Î��_ÐÂezj6dPu_yzy  �±�v�ilh�v¬f�h$i��Cº?h9����d_dqv�m
u_jkh  egw�ms¯qh$ikh'h	�HezjrmÀegdxf�h�irmsh$��msh³msik��¯qh��_is�_ N��¯qh�d)�¸etw �¿Î �HÐ���v�dxms��ezdqj���dxn[egdxf�h�irmsh$�"v�iÂÁ�h$ikv
f�v�yzu_~.h�h$yzh�~�h�dxm��´egm�ºÂegyzy�¥¸h�ez~��¸v�jkjlez¥qygh�msv��qdq�½mk¯qh�ikh$y��Kmkegf�h�~.egdqez~9u_~²¥|n���v�dxf�h$dxmsezv�d���y
�_ikvP��h��_uqikh$j���jku_�¤¯"��j�jrmsh$h��¸h�jlm��qh$jk�$h�dxm����$v�dG¹luq{x�Gmsh	{�ik���qezh$dxm��_h³ms�K ��]v���f�v�eg��ms¯qegjÍ�qilv�¥qygh�~¶�
º?h'¯���f�h'~�vH�qet��h��.wµuqdq�$mkezv�d � &Íegd[jkuq�¤¯��!º���n�mk¯��Km�mk¯qh	dqh³º v�¥|¹lh��$mkegf�h'wµu_dq�$mkezv�d[egj�dqh��Kikygn
eg�qh�dxmkez���Kyqmsv  ezd�ms¯_h�~�ezd_ez~9uq~ �qilv��_eg~.etmon��x¥quHm?¥¸h�egdq{'�qh$�qdqh�����dq��ikh�{�uqy���i�egd���yzy�� �  �Ü·h
jluq¥qjrmsegmku_msh)$#&�ezd·Î ��� ÐÍ¥xn�ms¯qh'egdq��ilh���jlezdq{�wµuqdq�³msegv�d

�EÎ $#&kÐ�� �
�
Î $#& �
	 $ �& � ��� � Ð Î � � Ð

jluq�¤¯Oms¯��Km��$'&������ ��Î $'&kÐ � � ��¥Zh$ezdq{"mk¯qh����Kis��~�h$mkh�i � � �EÎ � ÐÅ 4��¯qezj�º���n���mk¯qh�dqh³º
v�¥P¹lh��³msegf�h/wµu_dq�$mkezv�d�¯qh$ikh'�qikv��Zv�jlh���ezj�{�etf�h�d�¥xn

�	Î « Ð�� ��
&�� ��� &�Î « Ð Î �¬� Ð

ºÂ¯_h�ikh

� &$Î « Ð?�
��
� � � Î��

&
� Ð
�

� �EÎ $#&kÐ � � ��� Î ��� Ð

��¯_h.�KjlnP~.�Hmsv�mkez��¥¸h�¯���fPezv�u_i	v�w ��Î $'&kÐ³�Cmk¯��Km'egj���EÎ $#&lÐ�� $#&ÀºÂ¯qh$d $#&�� ��� �CºÂegyzy�~��K»�h
wµu_dq�$mkezv�d � &Â��d_��etmsj���v�ikikh$jk�¸v�dq�qegdq{�~.vP�qeg�qh��[f�h$ikjkegv�d � &�msv�¥¸h/��j6�$yzv�jlh/��j�º���dxmkh��C��wµv�i��fK��yguqhNv�w � jk~.��yzyxh$dqv�uq{�¯9��dq�!�¸v�jlegmsetf�hUfK��yzuqh$j�v�w'$'&³  
�d!mk¯qhÍvKms¯qh$i]¯��Kdq�C��ºÂ¯qh$d $#&�� ��� �
mk¯qh�d ��Î $'&kÐ�� �   °�v�i�ms¯_h 	�0 ����egd|f�h�irmsh�� msh$mkis��¯_h��qik�½º?h"jk¯q��yzy�mk¯qh�d ¯q�¬f�h��=f��Kyzuqh�v�w

� &�wµuqirms¯qh$i9wµikv�~�mk¯qh[~.egdqez~!uq~ ms¯��Kd¼wµv�i!ms¯_h � 3 � ��ezdxf�h�ilmkh��Ov�dqh$j� ¿±�v�ilh�v¬f�h$i��UºÂegms¯¼mk¯qh
�_ikv��¸v�jkh$� v�¥P¹lh��³msegf�h�wµuqdq�³msezv�d��À��mk¯qh[�qikv�¥qyzh$~.j9vKw �wµv�i!msh³msik��¯qh��_is��ºÂegmk¯OfK��yguqh�j!��yzv�jkh
mkv¿Á$h�ikv¼��ikh���f�v�eg�qh��CÇ��quqh¶msv½ms¯qh¶ezdxmsilvH�_uq�$mkezv�d v�w��q��is��~�h$mkh�i � �?ms¯qh¶jkegdq{�uqyz��iketmonÛv�w � &�_ezjs�K�q�Zh���ikjÍezd � &$ ��6j�jk~.��yzygh�iUfK��yzuqh$j�v�w � ��ikh��¤¯_v�jkh$dC�_wµuqdq�³msegv�d � &N¥Zh$¯���f�h$jÂf�h�irn[��ygez»�hÀ��j
� &$ ��Àj'�[ikh$jkuqytm	v�wUms¯_h�jkh��qilv��¸h�ilmkezh$j��´egmÀ����d=¥¸h���v�d_��yzu_�qh��4ms¯q�Km	ms¯qh��¸v�jlegmsegv�dqj6v�w ��ms¯q�Km~�ezd_ez~�ezjkh�v�¥P¹lh$�$mkegf�h'wµuqdq�³msegv�dqj� ��d_��� ��ilh/d_h���ilygn.ez�qh$d|mkez����y  ���h$f�h�ilmk¯qh�ygh�jlj��¸��v�dxmsik��iln�msv
ºÂ¯q�KmÂ¯����q�¸h�d_jÂmkv ��Hegm�egj��Zv�jkjkeg¥qyzh6msv���dq�[ms¯_h	~.egdqez~9u_~ vKw�� wµikv�~ ��dxn�egdqegmke���yÃ�¸v�jketmsegv�d
vKw�mk¯qh�wµikh$h[dqvP�qh� =podO����irmsez�$uqy��Ki���º?h[����dOjrm¤��irm9wµikv�~�¸v�jketmsezv�dqj�wµv�i�ºÂ¯qez�¤¯ �¿Î �HÐ!ezj9d_v�m
�½f��Kyzez�Ojluq¥ � ~�h�jl¯C  ��¯qh�ilh$wµv�ilh��Â¥xn uqjlezdq{½ms¯qh�~.vP�qet��h�� v�¥P¹lh$�$msetf�h"wµu_dq�$mkezv�d �À��ºÍh�����d



u_d|ms��dq{�ygh�mk¯qh�~.h$jk¯[��d_�C�P�Km?mk¯qh�js��~�h�mkez~�h��xeg~.�qilv¬f�h�egmsjUÌ|u���ygegmon� ,�]v�js��f�h6��v�~��qu_ms�Kmsegv�d���y
h	�)v�ilm��  egjÍuqjlh��¶��j�v�¥P¹lh��³msegf�hÀwµuqdq�³msegv�d�ezd_jlmsh����[v�w � ºÂ¯qh$dqh$f�h�i �¼Î��_ÐUezjÍ��d 3�� 0�� � � fK��yzeg�
jluq¥ � ~.h$jk¯C OÜ¿h�v�d_ygn¿mkuqikdOmsv � ºÂ¯_h�d �¿Î �HÐ!¯���j�ezdxf�h�ilmkh�� h�ygh�~�h�dxmsj�v�i�h�ygh�~�h�dxmsj�ºÂetms¯
d_h���ilygn�d|uqygy)Ì|u���ygegmon.~.h���jku_ikh�j$ UpÉw�mk¯��KmÂegjÍms¯qh	����jkhK�qms¯qh6f��Kyzuqh�vKw � ezj�jlh�yzh$�$mkh��¶ezd�mkh�ik~�j�v�w
�¸v�egd|m ��uqdq�qh$i��$v�dqjlez�qh$is�Kmkezv�dC�´~.��»|ezd_{[egm/��j'jk~.��ygy,��j'�¸v�jkjlez¥qygh���dq�=ezd=jku_�¤¯¼�[º���n4ms¯q�Km
mk¯qh[h$fK��ygu��Kmkezv�d·v�w�ms¯qh�~.egdqez~9u_~ v�w�� �qvHh$j9dqv�m9�qikh$jkh�dxm���dxn·��v�~��qu_ms�Kmsegv�d���yU�qilv�¥qygh�~¶ 
°]ezd���ygygn���º?h�ºÍv�uqyz�¼ygez»Kh.msv4jrm¤�Kmkh�ms¯q�Km!mk¯qh�jlmkh�h$�Zh$jlm��qh$jk��h$dxm.~�h$mk¯qvP�¼¯���j9¥¸h�h$d¼ms¯qh�v�dqh
u_jkh��¶msv����Kyz��u_y��Kmkh�ms¯qh'~�ezdqeg~��/v�w]mk¯qh'v�¥P¹lh$�$msetf�h'wµuqdq�³msezv�dqj� 

� Ò/Ô"Ù ( ��Ö�Ó¬Ú §�� ����	��Ö�Ó ( ��Ô"Õ��
�6j��'�qis�K�$mseg����y¸���_�qyzeg���Kmkezv�d�v�wZms¯qh�~�h�jk¯�{�h�dqh$is�Kmkv�i�ºÍh6¯���f�h�m¤��»Kh�d�uqd_�qh�i?��v�dqjlez�qh$is�Kmkezv�d.�
ilh��³m¤��dq{�uqy���iN��ilh��/ezd�ms¯qh�jkv�uHms¯�vKw´pojkyz�/�qh6�E���]��yz~.�.Î ����d��Kiln�pojkyz��dq�qjsÐUvKw �|� � �����_� � � � 74�
ºÂ¯_h�ikh�h	�Pmkikh�~�h�¯qh$ez{�¯xmsj�fK��irn�wµikv�~ � msv ������� 74 9��¯qh�uq�_�Zh$i/¥¸v�uqd_����iln"v�wNms¯qh��qv�~���egd
¯q��j�¥¸h�h$d �qy��K��h�� �Km � � � � 74  ��v¿�_h$��dqh¶ms¯qh¶msv��¸v�{�ik���q¯xnÛº?h�¯���� �·�qeg{�egms��yzegjs�Kmkezv�d
vKwÍms¯_h���ilh��[ºÂ¯qh�ilh.¯_h�ez{�¯|mkj/º?h�ilh.�_h$��dqh$�¼v¬f�h$i!��{�ikeg�4ºÂegms¯·��jk�����$ezdq{¶jlmkh��·v�w ����� 7�ezd
�_ezikh$�$mkezv�dqj � ��d_� �Z ·}Pms��ilmkezdq{"wµilv�~���uqdqegwµv�ik~~.h$jk¯ ��� vKw�mk¯qh[ikh$�$ms��dq{�uqyz��i���ilh��"ºÂetms¯
�[jlezÁ�h�vKwÍh$yzh�~�h�dxmkj'��¥Zv�u_m ����� � 74�Ewµv�uqi�{�ygv�¥���y]ikh$�qdqh�~�h�dxmsj	º?h�ilh.~.���qh9u_jkezd_{�)ÂegfK��ik�
�G� ����yz{�v�ikegmk¯q~8Î )ÂegfK��ik�_� �����x� ÐÅ  
�dq��h�mk¯qh	���Kms�9ºÍh$ikh	ezdxmkh�ik�¸v�yz�Kmsh$�[v�d�ms¯qegj�ikh³��dqh$��~�h�jl¯C�
etm�º���j�uqjlh�� mk¯qh¶�qh�ilh$��dqh$~.h$dxm[��yg{�v�iketms¯q~�qh³f�h�ygv��¸h�� egd�ÎÏ°�h�ilis��{�uHm.h³m.��y  t� ������� ÇÂ��y��KÁ��
h³m9�Ky  t� ������� Ð6ºÂetms¯·�¶�_h�ikh³��dqh$~.h$d|m�����ik��~�h$msh$i'v�w ��� �x� 74 ���¯Pu_j��]mk¯qh.�������_mkh��½~.h$jk¯
�K�q�qikv��Hez~.�Kmkh�j�ms¯_h9msh�ilis��egd4jkuqirw¡����h9ºÂetms¯=��d=h$ikikv�i�yzh$jkj�ms¯q��d �x� 74ÇEjkh�h���{�uqikh$j �³� �  '��¯qh
d_vH�qh��qegjlmsilez¥quHmsezv�d4v�w?mk¯qh�ikh�{�uqy���i	egdqegmke���y�~�h�jk¯ ��� ��u_jkh��¿¥Zh³wµv�ikh�ms¯_h�{�yzv�¥��Ky,ikh³��dqh�~�h�dxmkj��
egjÀms¯_h9v�dqh��$v�dqjkeg�qh�ilh��=v�d�mk¯qh9uq�q�¸h�i	¥¸v�uqd_����iln�v�wUms¯_h9�qv�~.��ezd) 	°�ez{�uqikh � ÎÏ�xÐÂikh��_ikh�jlh�dxmsj
mk¯qh6mk¯qikh$h � �qez~�h�dqjlezv�dq��y�~.h$jk¯.{�h�dqh$is�Kmkh���¥xn�uqjlezdq{�jlmsik�Kmsh${�n � �xºÂegmk¯��/mkv�m¤�Ky�dPu_~9¥Zh$iÍv�w)jke �
yz��n�h�ilj��´ºÂ¯qeg�¤¯·~�h���d_j'���¤¯qv�ez�$h�v�w � � �  !��v��qh$��d_h�mk¯qh�f�h$ilmseg����y�jk�����$ezdq{��qh${�ikh$h�egm�ºÍ��j
�$v�dqjlez�qh$ikh�� � � �  À��¯qh�d|uq~9¥¸h�i�v�wU{�h�dqh$is�Kmkh��4msh³msis�K¯qh��qik��ezj �������|� �ZºÂegmk¯ ��������� dqvP�qh�j$�
�Kdq�=��~.� �Hez~9uq~ fK��ygh�dq�$h!v�w �P�  6Ü·h9���Kd"ms¯|uqj	jlh�h!mk¯��KmÀº?h9{�h³m'���¸vHv�i6Ì|u���ygegmon¶~�h�jk¯"ezd
f�h�irn"jl~���ygyCh�ygh�~�h�dxmsj���ygv�jkh'msv�ms¯qh'msh$ikik��ezdCÇÃdqh³f�h$ilms¯_h�yzh$jkj$�Zms¯_h!Ì|u���ygegmon[v�w�h�ygh�~�h�dxmsj�v�d�mk¯qh
u_�q�Zh$iÂ¥Zv�u_dq����irn�ezjÍÌPu_egmsh	jk�Kmsegjlw¡���³msv�irn� U°�eg{�uqilh � Îµ¥ÃÐÍikh$�qikh$jkh�dxmkj�mk¯qh	~.h$jk¯�ikh$jkuqytmsegdq{9wµikv�~
�K�q�qygnPegdq{4�qf�h�jlº?h�h$�qj�vKw6mk¯qh�v��_mseg~.egjs�Kmkezv�d·�qikvP��h$jkj�msv4ms¯_h¶�_ikh$fPegv�uqj�~.h$jk¯C ÛÜ·h�ºÍv�uqyz�
ygez»Kh'mkv.jrmsilh�jkj�ms¯��GmÂezd�ms¯qh/v��_mkez~�ezjs�Gmsezv�d��qilvH�$h�jkj6v�w]~.h$jk¯qh$jÀ{�h$dqh�ik�Kmsh$��ºÂegmk¯¶mk¯qh'�qe �Zh�ilh�dxm
jrmsik�Kmsh${�ezh$j���ms¯qh'�qegjk�qyz����h$~.h$dxm6vKw,dqvP�qh�j�v�d�ms¯qh	mkh�ikik��ezd¶jku_ilw¡���$h��Kdq��mk¯qh'uq�q�¸h�i�¥Zv�u_dq����irn
¯q��j�dqv�m�¥¸h�h$d���yzygv�º?h��) �pod9��{�u_ikh � Îµ¥ÃÐ�º?h�����d�jkh$hÂ��{�ikh��Kmsh$i,dqvP�qh��qh$dqjketmon�v�d9mk¯qh�ezilikh${�uqy��Ki
mkh�ilis��egd½jluqilw¡�K��h��]��dq�)�]v�d=ms¯_h��$v�dxmsik��iln����[jkygez{�¯xm'�qegjk�qyz����h$~.h$dxm'v�w?mk¯qh�ikh�jrm/v�w?mk¯qh�dqvH�_h�j
mkv"ms¯_h�uq�q�¸h�i9¥¸v�uqd_����iln� "��¯qh[ilh�jluqygm!ezj��"~.h$jk¯Ûv�w���¥Zh³mkmsh$i!Ì|u���ygegmon=ms¯q��d¿ms¯_h�ezdqetmsez��yzytn
{�h�dqh$is�Kmkh�� v�dqh Î¡jlh�h4��{�uqilh � ÎÏ��ÐkÐ³��¥qu_m�ºÂetms¯ �¼ºÍv�ikjkh½dqvP�qh4�qegjlmsilez¥quHmsezv�d ezd mk¯qh=uq�q�¸h�i
�Kikh��Kj	v�wUms¯qh��qv�~���egdC �Ü·h�����d=��ygjkv[jlh�h9ms¯q�Km�ms¯_ezj�jrmsis�Gmsh�{Kn��qvPh�j	dqvKm	v�ikeg{�ezdq�Kmsh/m¤��dq{�yzezd_{
ºÂetms¯=ms¯qh��qilv��¸v�jkh$�·yz�¬n�h�i'�qegjk�¸v�jketmsezv�d�v�w?dqvH�_h�j���e  £h� t�	�qÎ -�Ð � � wµv�i	h$f�h$iln=msh³msik��¯qh��_ikv�d -��
¥¸h�egdq{
�_Î -�Ð�ms¯qh�ÌPuq��yzetmonO~.h���jkuqilh��qilv��Zv�jkh�� ezdÆÎ¡°�ikh�etm¤��{ � �	dPu_�q�C� ������� Ð³  ��¯qh�ilh$wµv�ilh��
mk¯qh�v��_mkez~�ezjk�Kmsegv�d��qikvP��h$jkj?¹luqjrm'dqh�h$�qj'��~.h$jk¯4jl~.vPv�ms¯_ezdq{q À°�ez{�uqikh � ÎÏ�xÐÂjk¯qv¬ºÂj	ms¯_h9~.h$jk¯
v�¥_m¤��egdqh��[u_jkezd_{�jlmsik�Kmsh${�n � �q��dq�[� �Hegdq{��9d|uq~9¥¸h�i�v�w�yz�¬n�h�ilj�jkez~�ezyz��i�msv9mk¯qh	�qikh³fPezv�uqjÍ����jlh� 



���������
	��
������������
���

������������� ���!�"�#���$�%���

°]ez{�uqilh � �'& �)( 	�3 � � � 3�� 34. ��� 3��+* � � � ���� ��� . ��� 3 ���-, ��� �.&
*"( .13 ����� � ���� 	�3 � � � �
� 34.0/ " 3
�)1E323 ,#�0 ��� � 3 02, � ��	 � � ��� � 0�� ,/.20 �23 � �32



���������
	��
������������
���

������������� ���!�"�#���$�%���

°]ez{�uqilh � �'& �)( 	�3 � � � 3�� 34. ��� 3��+* � � � ���� ��� . ��� 3 ��������� �.&
*"( .13 ����� � ���� 	�3 � � � �
� 34.0/ " 3
�)1E323 ,#�0 ��� � 3 02, � ��	 � � ��� � 0�� ,/.20 �23 � �32



���������
	��
������������
���

������������� ���!�"�#���$�%���

°]ez{�uqilh � �'& �)( 	�3 � � � 3�� 34. ��� 3��+* � � � ���� ��� . ��� 3 ����� ��� �.&
*"( .13 ����� � ���� 	�3 � � � �
� 34.0/ " 3
�)1E323 ,#�0 ��� � 3 02, � ��	 � � ��� � 0�� ,/.20 �23 � �32



���������
	��
������������
���

������������� ���!�"�#���$�%���

°]ez{�uqilh � �'& �)( 	�3 � � � 3�� 34. ��� 3��+* � � � ���� ��� . ��� 3 ����� ��� �.&
*"( .13 ����� � ���� 	�3 � � � �
� 34.0/ " 3
��� 3 ,#� 0 ��� � 3<02, � ��	 � � ��� � 0�� ,/.10 �23 � �32



-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

0 10000 20000 30000 40000 50000 60000

q
(e

)

e

Optimised mesh
Generated mesh

������������ � �������

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

0 10000 20000 30000 40000 50000 60000

q
(e

)

e

Optimised mesh
Generated mesh

� � ��� � ����������
	

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

0 10000 20000 30000 40000 50000 60000

q
(e

)

e

Optimized mesh
Generated mesh

��� �� � �� � �����
�

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

0 10000 20000 30000 40000 50000 60000

q
(e

)

e

Optimised mesh
Generated mesh

��� ��� � ������������

°]ez{�uqilh � ��� � ��� ��� ����� .
" 3 � 0 � 	�3 � � 3 � � 3�� 34. ��� 3������ �	02, � ��	 � ��3�� � 0;. � � 3 � � ��34.13��#�'���+. ��� 3 � � 3 �32

��¯_h6d|uq~9¥¸h�iNv�w¸msh³msis�K¯qh��qik�!��d_�.dqvP�qh$j��P��dq��ms¯qh�~.� �Hez~9uq~ fK��yzh$dq��h�v�w¸ms¯qegjU~.h$jk¯C�P��ilhÂmk¯qh
jk��~�h'mk¯���d¶ms¯qh'v�dqh$j6egd�jlmsik�Kmsh${�n �  Npod¶mk¯qezjÂ����jkhK�¸¥xn�ygh$mkmkezdq{�mk¯qh	f�h�irmseg����yEjk�q����egdq{��qh�{�ilh�h
mkv����G¹lu_jlm��Ku_msv�~.�Kmkez���Kyzygn��Kº?h�{�h³m�ezd�ms¯_h���ilh���j?��yzv�jkh6mkv�mk¯qh6mkh�ikik��ezd���¥¸h$mlmsh�i?Ì|u���yzetmon�~.h$jk¯
mk¯���d½ms¯qh�v�dqh�ezd=ms¯_h.�qilh$fPezv�uqj�����jkhK �±�v�ilh�v¬f�h$i���ms¯qh�Ì|u���yzetmon4ezd4mk¯qh.u_�q�Zh$i�¥¸v�uqd_����iln=egj
Ì|uqetmsh�jk�Kmsegjlw¡���³msv�irn� 9��¯qh�ilh�jku_ygm'v�wUms¯_h�v��_mseg~.egjs�Kmkezv�d¶�qikvP��h$jkj/v�d4ms¯qegj�~�h�jk¯=egj	jkez~�ezyz��iÂmsv
mk¯qh/�qikh³fHegv�uqj�����jlh�Îµjkh$h/��{�uqikh � Î¡¥�ÐkÐ³�qºÂetms¯���¯_ez{�¯qh$jlm�dqvP�qh/�qh�dqjlegmon�v�d�ms¯_h/mkh�ikik��ezd)�_ºÂ¯qezygh
egd¿ms¯_h�ikh$jlm9mk¯qh�ilh���ilh�¯��Kik�qytn¿�Kygmsh$is�Kmkezv�d_j/�_uqh�msv¶ms¯qh�{�vHvP�¿egdqegmke���y�ÌPuq��yzetmon=v�w�ms¯qh.~.h$jk¯
egd¶mk¯qh�jlh9��ilh���j$ �°�eg{�uqikh � Îµ¥ÃÐ�jk¯qv¬ºÂj�ms¯qh/~.h$jk¯�ÌPuq��yzetmon[��uqirf�h$j���v�ilikh$jk�¸v�dq�qegdq{�mkv�jrmsis�Gmsh�{Kn
� ��dq�½egmkj�v��Hmsez~�ezjlh��=v�dqhK ���v�msh�ms¯��Gm��]��j�egd½mk¯qh��qikh³fHegv�uqj/����jlh���ms¯qegj/jrmsik�Kmsh${�n=�qvPh�j!d_v�m
����uqjlh�m¤�Kdq{�yzegdq{q ?°�ez{�uqikh � Î¡�xÐ�jk¯qv¬ºÂjÀmk¯qh�~�h�jl¯"v�¥Hm¤��egdqh���uqjkegdq{.jrmsik�Kmsh${�n � �Ãez~��Zv�jlezdq{9mk¯qh
f�h�irmsez����yNjk�����$ezdq{��qh�{�ikh�h � � � � � �]��dq�¿yzh$mlmsegdq{[ms¯qh.dPu_~9¥Zh$i!v�wÍfHegilmku���y�y���n�h�ikj�v¬f�h�i�h����¤¯
�¸v�egd|m	f�h�irmsez����y�mkv��K�G¹luqjlm���uHmsv�~.�Kmseg����ygygn� /��¯_h.~�h�jl¯=mk¯|uqj�v�¥_m¤��egdqh��=�K�����_mkj/etmsjlh�ygwUmkv�mk¯qh
h �Hezjlmkezdq{[v�ikv�{�ik���q¯xn��)¥qu_m	dqvKm�msv�mk¯qh9ikh$Ì|uqezilh��4msh³msis�K¯qh��qik��jkegÁ�h!wµv�i���ikh���j�dqh���iÀms¯_h�uq�q�¸h�i



¥¸v�uqd_����iln� ,��¯qh�~�h�jl¯�¯���j �K���x��� msh$mkis��¯_h��qik�	��dq� �����¬��� dqvP�qh$j���ºÂegmk¯��À~.� �Hez~9u_~Af��Kyzh�d_��h
vKw ���  Í°�ez{�uqikh � Îµ¥ÃÐ�jk¯qv¬ºÂj�ms¯qh/~.h$jk¯�v��_mseg~.egjkh$���GwRmsh�i��qf�h!�qilvH�$h�jlj6jrm¤��{�h$j� ��N�Kike��Gmsezv�dqj�v�d
~�h�jl¯OdqvH�_h[�qh�dqjlegmkezh�j��Kikh�dqvKm���j���v�dqjkeg�qh�ik��¥qyzh���j�ezd¼mk¯qh�moºÍv=�qilh$fPezv�uqj�����jlh�j$ ¼pod¼w¡���$m��
�_e �Zh�ikh$dq��h$j�¥Zh³moºÍh$h�d ms¯qh�Ì|u��Kyzegmon �$uqilf�h�j¶ikh��_ikh�jlh�dxmsh$��egd ��{�u_ikh � Îµ�¬Ð���ilh�dqv�m[��j�jk¯q��ik�
�Kj�ezd¼ms¯_h¶�_ikh��$h��qegdq{=jlmkis�Kmkh�{�egh�j��U¥quHm�ms¯qh$ikh�h	�Hezjrmsj9ms��dq{�ygezdq{"mk¯��Km�¯��Kj�¥Zh$h�dOjkv�ytf�h$� ºÂetms¯
�Kd v�dqygn½jlº?h�h$� v�wÂmk¯qh�v��_mkez~�ezjk�Kmsegv�d·�_ikvP��h�jlj� ·��¯qh[ikh$jkuqytm�v�¥_ms��ezdqh$�¼ºÂegmk¯Ûjlmsik�Kmsh${�n � egj
jl¯qv¬ºÂd ezd �q{�uqikh � ÎÏ�xÐÅ��� �Hezdq{¼��j.mk¯qh�v�dqytn ����is�K~.h³msh�i��qegjlm¤�Kdq��h.) � � � � � 74 ApÉm�����d
¥¸h�jlh�h�d mk¯��Km.ms¯qh��qezjrm¤��dq�$h�j�¥¸h$moº?h�h$d ms¯qh�yzv¬ºÍh$i[��dq� uq�q�¸h�i�¥¸v�uqd_����ikegh�j���ikh�»�h��Hm� Apod
mk¯qezjÂ����jkhK�qms¯qh'~�h�jk¯¶¯���j ���P����� msh³msik��¯qh��_is����dq� �������_� d_vH�qh$j��qºÂetms¯¶��~�� �Heg~9uq~ f��Kyzh�d_��h
vKw ���   ��¯qh"d_vH�qh��qezjrmsilez¥qu_mkezv�d v�¥_ms��ezd_h�� ºÂetms¯ ms¯qegj.jrmsis�Gmsh�{Kn ¯q��j�jluq�¤¯ �¿Ì|u���ygegmonÛms¯q�Km
etm/ezj'¯���il�qygn=~�vH�_eg��h$�·�GwRmsh�i	�qf�h�jrºÍh$h��qj9vKw�ms¯qh�v��_mkez~�ezjk�Kmsegv�d��qilvH�$h�jkj�Î¡jlh�h.�q{�uqikh � Îµ¥ÃÐkÐÅ�
�Kygms¯_v�uq{�¯ ms¯_h�ikh=egj¶egdqegmke���yÂm¤�Kdq{�yzegdq{¿mk¯��Km�ezj�dqh³f�h$ilms¯_h�yzh$jkj�h$Ë���egh�dxmsytn jkv�ytf�h$� Îµjkh�h=��{�u_ikh
� Î¡�ÃÐlÐ³ ,Ü egmk¯.¥¸v�mk¯.��iljlm�jrmsik�Kmsh${�ezh$jNº?h�¯���f�h6v�¥_ms��ezdqh$�����q���_msh$��~�h�jk¯_h�j��K�q~.egjkjlez¥qygh�wµv�iNmk¯qh
{�vHvP��Ì|u���ygegmon¶���q�_yzez���Kmsegv�d¶v�w�ms¯qh���dqegmkh!h$yzh�~�h�dxmkjÀ~�h$ms¯_vH�C  
�d�ms¯qh�v�ms¯qh$i�¯���d_�C�)egd�¥ZvKms¯
yz��jlm/jrmsis�Gmsh�{�ezh�j$�,��ytms¯qv�uq{�¯4ms¯qh.�Zv�ezdxm'�qezjrmsilez¥qu_mkezv�d=egj�~�v�ikh���uHmsv�~.�Kmseg���Cmk¯qh�ilh�h	�Hegjlm�jkv�~�h
egdxf�h�irmsh$��msh³msik��¯qh��_is�6egd	ms¯qhUikh$jkuqytmsegdq{Â~.h$jk¯C�G~��KezdqytnÀegd/jrmsik�Kmsh${�n �  EÜ egmk¯'mk¯qezjEyz��jlmEjrmsis�Gmsh�{Kn
etmÍegjUv�¥_m¤�Kezdqh$����Ì|u��Kjke � v��_mkez~9uq~Ê�Zv�egdxm?�_ezjlmkikeg¥qu_msegv�d�ezd�ms¯qh6ikh��Ky¸�_v�~��Kezd��Kmkmkh�dq�_ezdq{/msv�mk¯qh
jlezÁ$h�v�w�mk¯qh�h$yzh�~�h�dxmkj!v�ilez{�egd��Kmsh$�·v�d¿ms¯qh�msh$ikis�Kezd¿jluqilw¡�K��h��Kdq�¿ms¯_h�uq�q�¸h�i�¥Zv�u_dq����irn� ¶�]v
��f�v�ez�·ezdxf�h$ilmsh$�¿msh³msik��¯qh��_is�_��ms¯qh�msh��¤¯_dqezÌ|uqh.�qikv��¸v�jlh��¼egd½mk¯qh��qilh$fPezv�uqj�jlh��³msezv�d¿¯���j�¥Zh$h�d
h³Ë���ezh$dxmsygn ���q�qygezh$�C  ±�v�ilh�v¬f�h$i���ms¯qh�º?v�ikjrm[Ì|u���ygegmon ~.h���jkuqilh�v�w'ms¯_h�v��_mkez~�ezjkh$� ~�h�jl¯qh�j
mkh$mkis��¯qh$�qis�Ûwµv�i[ms¯_h½�_e �Zh�ikh$dxm�jrmsik�Kmsh${�ezh$j[ezj���¥¸v�u_m � � �   Ü·h½ilh�~.��ik» ms¯��Gm¶mk¯qh=d|uq~9¥¸h�i
vKw��q��is��~�h$mkh�ilj�dqh��$h�jljs��irn msv¼�_h$��dqh4mk¯qh�ikh$jkuqytmsegdq{¼~�h�jk¯ egj�ilh���ygygn yzv¬º'����j�º?h�ygy���j�mk¯qh
�$v�~��qu_m¤�Gmsezv�d���y)�$v�jlm� 

�´Ò9Ú�×�Ô4Ú � Ù �CÓ¬×�Ô �

Ü·h9¯���f�h�h�jlms��¥qygezjk¯_h���ms¯_h9~��Kezd��Kjk�¸h��$mkj�msv�{�h�dqh$is�Kmkh���ms¯qilh�h � �qeg~.h$dqjkegv�d���yE~�h�jk¯=�K¥qyzh/msv
�K�����_m?msv!mk¯qhÀmsv��Zv�{�is���q¯xn�v�wE��ikh��³m¤��d_{�uqy��Ki���ilh��/ºÂetms¯[��~.egdqez~9u_~ ezdxmsh$ilf�h�dxmsegv�d�v�wEuqjlh�ilj� 
pod¶jk¯_v�ilm���egm�¯��Kj�¥¸h�h$d�jrm¤�Kmkh������Zv�egdxm�{�h�d_h�is�Gmsezv�dC�_º?h�yzy´�_ezjlmkikeg¥qu_msh$��ezd�ms¯_h/�_v�~��Kezd[uqdq�_h�i
jrmsuq�Hn��´��¥_yzh'msv�{�h³m6mk¯qh!mkv��Zv�{�is���_¯qez�'ezdHwµv�ik~.�Kmsegv�d�v�w,mk¯qh�mkh�ikik��ezd)�)��d_�"ºÂegmk¯����qh$��ilh���jlezdq{
�_h�dqjlegmonO��j��Kygmsetmsuq�_h�ezd_��ikh���jkh$j�ezdÛikh$y��Kmkezv�d½msv4ms¯_h�msh�ilis��egdC ·�]v�egd|mkj���ikh�{�h�dqh$is�Kmkh�� uqjkegdq{
ilh$��d_h�~�h�dxmÅÄK�_h�ikh³��dqh$~.h$d|m�msh$�¤¯qdqezÌ|uqh$j"egd �¬� È ��dq� ms¯_h=f�h�irmsez����y	jk�q����egdq{ wµu_dq�$mkezv�d ¯qh$ikh
egdxmsikvP�quq�$h��C ¶°�v�uqi/jlmkis�Kmkh�{�egh�j�¯���f�h�¥¸h�h$d¼�qilv��Zv�jkh��·msv"�_h$��dqh�h$Ë���egh�dxmsytn¿�¶jkh³m9v�w��¸v�egd|mkj
egd[��mk¯qikh$h � �_ez~�h�dqjlezv�d��Ky¸�_v�~��Kezd.ºÂ¯_h�ikh6ms¯qh�ygv¬ºÍh$i�¥Zv�uqdq����irn���v�ilikh�jl�Zv�dq�qj�msv9��d�ezilikh${�uqy��Ki
mkh�ilis��egdC  �6h �Hm���ºÂetms¯ mk¯qh�¯qh$yz� v�w/��d �Ku��Hezyzez��ilnO�q��is��ygyzh$yzh��_ez�¸h��C�?egm�¯q��j[¥Zh$h�d jlh$m[wµv�irms¯
���qikvP��h$h��qegdq{�¥���jlh��Ûv�d¼È�h�y��Kuqd���n=msikez��dq{�u_y��Kmkezv�d4msv�{�h�d_h�is�Gmsh�mk¯qh�~�h�jk¯¼��u_msv�~��Kmkez����yzytn��
�Kjkjku_ikezd_{�ms¯qh[�$v�d_wµv�il~.etmon½ºÂetms¯¼mk¯qh�msh$ikik��ezd¼jluqilw¡�K��h� ·�6h³f�h$ilms¯_h�yzh$jkj$�?ms¯_h[v�¥_m¤�Kezdqh$�¼�Zv�ezdxm
�_ezjlmkikeg¥qu_msegv�dO��v�u_yz� ��yzjlv=¥Zh¶v�w6ezdxmsh$ikh�jrm.mkv={�h�dqh$is�Kmkh¶mk¯qh�ms¯qilh�h � �qez~�h�d_jkezv�d���yÍ~�h�jl¯ ºÂetms¯
vKms¯qh$i6�$y���jljkez����y)mkh��¤¯qdqegÌ|uqh�j$�Zjluq�¤¯4��j����_fK��d_��ezd_{�wµilv�dxm!Î ��ezd �Ê�]��dqd_h�i�� ������� Ð���dq�¶dqv�il~��Ky
v �)jlh$mkmkezdq{ Î ��v�¯qdqjlmkv�d � }HuqygyzegfK��d)� ������� Ð³  °]ezd���ygygn��Âmk¯qh½�qikvP��h$�quqikh½¯qh$ikh=�qikv��Zv�jlh�� wµv�i
v��_mseg~.egjkezd_{�ms¯qh�{�h$dqh�ik�Kmsh$�¿~�h�jl¯·ygh$m'uqj/jkv�ytf�h��Km'ms¯_h�jk��~�h�mkez~�h!ms¯_h�ms��dq{�ygezdq{[�_ikv�¥qygh�~�j
�Kdq�¶mk¯qh'~.h$jk¯¶Ì|u���yzetmon� 



Ö�� � ��Ö���Ô=Ú����
���������
	������� ������� ������������� �! �"$#%�%&'	(�)"��*#%+�*	 ,-��+�.! /	(0 12 �" 0$,3 4 �+�.(�
5!6 78580+"�78#9&
+�78"��*	 +"��
:�5!6;78<
:�" :�58	 +��+"$:�.!�*	!"$:�< ,3�*0$.!�*0�� =?>�@%ACBEDF>HGCI�J%KL� �M��NO�E �1 PQ ;,3&
N�7!+��" RC#��)�*58#%��� SM58�)�?�  �1 TU:�"$VW�
#�X?� PQ Y���*5�+"$Z�� S\[-� ]\��:��
<
:�^(<)� 12"$ ;,
.4++NO_a`�`YVFVWV���:�58	!"���V���#�,�7b�c�*	(7�`�780��"9`�0� dVQ�*5�`Y+ �N(�
#�0�`�58��V���.�+�,e<��

�/��fg0�#% �^(:�"*�ih8�ijU�8kljm ;54+�*5!��6�"� !��n��b�o�*p�p�q;���?R/������"$:�<r:�0Nr�*#%+�0Q �1O+�.!"����%&'	(�
,3�*580��
 ;58:�<(�M�*<
:�785(:*Z
+"��
:�5!6;78<
:�+��
 ;5b�(sWt�u�v�w�@9>9x�yzwm{|w4}�yzw?>�>%J9y2w4}�~�I�9KL��v�J�>%�?�?�(�;�4���d`��/�(N(NO�8�;�d&���p/�

�/���8��"�"$:�6;7!+��F���)�Wjm ;54+�*5!��6�"� !�Wn��Qk���<
:��*:C�F]��M�o�*p�p��4���|f���#��)�*5�+e"����(5!�*,3�*54+�`�	!��"�����5!�*,3�*54+
:�<
6� �"$�)+�.8,� �1�5!�*0+�*	�,3�*0�.8�*0\+ �0 ;<
�������� ;<
78+��) ;5�N("� �^(<)�*,-0*�Q��I����-B����C�-B���>�KzA/B�{�w4}4B
�?�?�
���C�(N8NO�!�;�;�Y&��8�*�/�

�!���8"��*�)+�:�6!������]���k�[�5/7!N8N��?� �ij¡���o�*p�p�p;����¢���+"$:�.!�*	!"$:�<��*<
�*,3�*5�+�0�.(:�N?�£ �N8+��
,e�)�*:�+��) ;5��/�¤:�+�.8�
h�:�#% �^(�
:�53	!��+��"�,-�
58:�54+�:�58	3#% ;58	8�)+��
 ;535478,�^r��"*���
5e¥�JI*@9>$>�t�y2w4}�xMIo�WKzA!>Q{|y¦}�A4KzA�§�w(K'>%J9w�v�KLy�I�w�v�¨
��>9x�A�y2w/}�DFI��Cw�t�K�v�©�¨)>��bRC:�5(	8�
:��\:�+��
 ;58:�<O��:�^r �"$:�+ �"��)�*0��!N8NO�(���4�d&���ª�«/�

ª/��¬�� �"�6����/� �����)�/�\�*#$.4+��!�g�/k®RC:�<)+�*<���fF���o�*p�pC�d���C]M7!+ ;,-:�+��
#Mjm�*0�.¯¬M�*5!��"$:�+��
 ;5-VW�)+�.eRCN?�*#��
�8�*	
°  ;785(	8:�"�Z�����I��\GrB �¡>�KzACBOsQG;G?¨¦B �¡>�@�A/BO{�w/}�B¤�!���(p��/��N8NO�8��q�pY&���«�«/�

q/��h��
5b�b����k�¢�:�5858��"*�On��c±9���o�*p�p��;����¬M�*58��"$:�+��) ;5² �1�78580+"�78#%+�7!"��*	³+��+"$:�.!�*	!"�:�<�,3�*0�.!�*0^/Z³:�	!&
��:�58#��
586312"� ;54+|+�*#$.(58�
´/7!����§�w(K�B�µ!BO���C�-BO�¡>*KzA/B�{|w4}�B¤�!���(��q/��N8NO�b�*«��;ªY&$�*«����/�

�4��h; ;.8580+ ;5O� ° ��� ��k¶RC78<¤<
�)��:�5b�Yh!�ij¡�)�;h�"*�C�o�*p�p��;���;]·5! �"$,-:�<� �¸r0���++��
5!6M+�*#$.858�¤´47!�g12 �" :�7!+ ;,-:�+��
#
,-�*0�.�6��*5!��"$:�+��
 ;5m�
5¯+�.!"�����	8�
,3�*580$�) ;580��8§�w(K�B�µ!BO���C�-BO�¡>*KzA/BO{�w/}�B¤�!������q/�(N8NO�O�d�/�d�d&$�d�����!�

«/�����
7b�O]���k¹h� /��� ° �g�o�*p�p�q;����º78:�<
�)+�Z³<) C#�:�<�"�����5!�*,3�*54+M �1�+��+"$:�.8�*	!"$:�<�,3�*0�.8�*0�^(:�0�*	² ;5�«Y&
0$7!^8+��+"$:�.!�*	8"� ;5�0�7!^b	8�)�C�
0��
 ;5b�/�Uv;KzAC>%�-v�KLy�@%x£I����I��\G��!K�v�KLy�I�w!x��?�?��q�ª/���C�*ª/�(N(NO�O���*«��Y&$�*�����C�

p/���Q» ;.85!��"*�8n���k ° :�78,��?h!���£� �o�*p�p��;���r]\	(:�N8+��)���3A/&�"����(5!�*,-�*5�+F ;5����¼78580+"�78#%+�7!"��*	¯6�"$�¤	80|1z �"
+"�:�580��)�*54+|N8"� �^(<
�*,-0��(§�w(K�B�µ!BO���C�-BO�¡>*KzA/BO½�¨a�Cy�t�x������O�%�!��N8NO�b�%�;���d&$�%�8�*p/�

���C��j� ;54+�*5!��6�"� !�4n��)����<¤:��*:C��]��)�4�!��"�"$:�6;7!+��/���;k¶]M0�*580��) !��±9�8�o�*p�p;�����4]\N8N(<
�¤#�:�+��) ;5£ �1�:5! ;58<
�¤5!�*:�"
���� ;<¤7!+��) ;5�,- /	!�*<�+ ��("���N8"� �N�:�6;:�+��) ;5b�O��I�w(¨ayzw?>�v�J�sMw?v�¨a¾�x9y¤x�¿�=�A/B
¿��¡>�KzACBQÀ®sQG;GbB
�?���r���C�Oª/�
N(NO�8��«;���Y&���«�«��/�

������j� ;54+��"� !�!¬��)�/j� ;5�+�*5!��6�"$ !�Cn��4kÁfg0�#% �^(:�"*�Ch!�ij¡���o�*p�p�«;���/]Á�Y&'�Â	(�
:�6;5! ;0+��
#|,- /	!�*<C1z �"�V\�
58	
�(�*<
	�:�	���780+�,3�*54+��bµCB�I��Ã�yzw�t3{�w4}4B�v�w�t-§�w�t;B�s\>�JoI*t�¾�w?v���yL@�x��?�����Y��&H��q/�?N8NO�(����pY&���qC���

�*�/��j³7!"�N�.�Z���j¡�)��jm ;7854+����£�ijU�MkÄ¬:�^(<)����P�cT®���������������]ÅN? ;�¤5�+o&�N(<¤:�#%�*,3�*5�+³0+"$:�+��6�ZÁ1z �"
#% ;5812 �"$,e�
5!6³�M�*<
:�7(58:*ZU+��+"�:�.!�*	!"$:�<
�
�*:�+��) ;58ÆC���
5Ç~(¾��\GCI�x�yz�/�ÈI�w�É�y¤x�@�J�>�K'>-sM¨c}�I�J�yLKzA��£x���N(NO�
q;�d&H�Y�!�

�*�/���g<
:��*:C�!]��)�!j� ;5�+�*5!��6�"$ !�8n��!kÊ�!��"$"$:�6;7!+��8���r�o�*p�p�q;���8]\5Ë�
,3N("� d���*	Ë	!��"����(58�*,3�*5�+Q:�<)6� �"$�)+�.(,
 �1�5!�*0+�*	³,3�*0�.!�*0*��sWt�u�v�w�@9>9x�yzw�{|w4}�yzw?>�>%J9y2w4}�~�I�9KL��v�J�>%�?�?�i�;�4���d`��/�8N8N��(ªC�9&�ª;�4�

�%�!��n\�)��:�"$:C��j¡�aPM�4�o�*p�«;������]¡6�"��
	6��*5!��"$:�+ �" ^(:�0�*	� ;5���&�+"$�
:�5!6;<)�*0�#% ;5!12 �"�,-�
5!6!�dj��*0�.C&�"�����5!�*,3�*54+
:�<
6� �"$�)+�.8,-0*�8§�w�K�B�µCBO���C�-BO�¡>�KzACB�{�w4}4B
�!�?�(���!�(N(NO�b�*�����Y&$�*��ª��!�

�*ª/��T¶�
54+��"*��¬��)��j� ;5�+��"$ !��¬��)� �!��"$"$:�6;7!+�������k�jm ;54+�*5!��6�"� !��n��Q�o�*p�p�ª;����]M	8:�N8+��
���-0+"$:�+��6;�)�*0
7(0��
5!6¯0+�:�58	8:�"�	U:�58	²,-�¦ÌC�*	Í�(58�
+�£�*<
�*,3�*5�+�0�12 �"�V\�
58	��8�*<
	²:�	���780+�,-�*5�+���~?I�¨¦v�J�{�wr>%J�}�¾��O�?�
ª��!�����8N8NO�!��pY&�ª�q/�


