
���������
	��
��������������������� �"!#�
$
$�%�&('*),+*�.-/�0��&(-.-
12!
3547698�:5;9<>=,? @9=BA"3DC9C93567= 1FEHG�I
JLKHM(JLNO&(-.-
1

P QBRTSVUXWZY�[]\_^VQa`b^cUd\F[Oegf�\_UhRiQa`jY�\

kml�npo�qrq5o�s�t ��u2!vM(wHxzy l7{}|7qr~�s9|v� ��u�u�!
t ���.�L�(�����������L���.�p��	*�
�#� ���H�g�5	p��2���#� ���H���c�7�����H��_�g���/�����/���B����	
�����L	H�g�7�O���"�
���
����(����� �����}�*¡/¢��F�7����£
�����#���H��¤�/���¥�(�#�¦��§�¨D�H� §a©"¡�ª�¢.«j¬v�������g­>���/�L�/�X®9�����5�L�
� �7�H��£�����������¯�O�.��°(±²�>¨����H���>���7�³��� �µ´¶��� ¨5���D� ���*·2��¸#��¹c� �
�(�#����� �������m����®��¦�#� ���
�¥��±º�_»F�7�¼���L�m«��}¢/¢/¡/�.«¤�B�(�¤���7½#����±²�¾���D�V½À¿p®d���_���H����¯�O�����³��� �O¡0§��B��� �
�7½����(±²�

�¶JLG,Á�G,ÂºÃ.G,x�&(�¤Ä.K
w
GF&(-.-/-
Å�M.Á�Á�G,$�Æ�G2xOÂ�w¾ÇHwHM/È5É¶Ê/JLËÌ�/-�ÍaÊ�Ã.G�ËVI�G,JB&(-/-.-.!

Î
Ï�ÐdÑ
Ò.Ó�ÔDÕ�Ö
ÓrÕ ×2Ø0Ù_Ú�Û2Ü.Ý#Þ�ß"à²á²à²â.ãäà²ß"åçæ�Ü*è�àéã�ãäÝ�ê2ÝLãäë�à²â"á²Ývìäí"ÝLãäå_Û(è(î/Ü*æ,å_à²ï�ë�Ò
Î
Ï�ÐdÑ
Ò.ð"ñ�Õ�Ó�Ô5Õ ò�ó¾ÙFÎ5Û,ãäÛ2ß.ë}åFæ�ìäÝLãäà�æ,á²ë�ô.õ,ãÀæ,Ü(ß.áºæ�ã�åFæ�ìäÝLãäà�æ,á²ë�Ò
Î
Ï�ÐdÑ
Ò.Ö�ÔDÕ�ñ#ÓrÕ ö
÷ ÙcÑ/ø"à²Ü/ù�õ,á�æ,ë�ë�æ,Ü"è�Û,ìäí.ÝLãdãÀæ,Ü"è.Û2åçå_Û(è/Ý�á²ë�Ò

úFûrü�ý�þ�ÿ��2ý�� Ù Ñ(ìäà²åpß.áºæ�ìäÝ#è0â(î0ãäÝ�ïLÝ�Ü�ìaÝ��/ø�ÝLãäà²å_Ý�Ü�ìÀæ,á5ãäÝ�ë�ß.á²ìäë ��� Ý_ë�à²åpß.á�æ�ìäÝ
	 ìäÝ�å_ø�ÝLãÀæ�ìäß/ãäÝ��,ù ïLî/ï�á²à²Ü"õ
Ý
�.ø�Ý�ãäà�å_ÝLÜ(ìäë�à²ÜOæcå_Û(è/Ý�á��¦Û�ãvìäí"ÝBï�Û,å_ø*æ,ï�ìäà�Û,ÜmÛ���õ�ãÀæ,Ü(ß"á�æ�ã¥å_Ý#è.à�æ(Ò���ÝaãäÝ�ø�Û�ã�ìvÛ2Ü0ìäí"ÝBÝ��/à²ë�ìäÝ�Ü"ïLÝ³Û��
ì � Ûcì�î/ø�Ý�ëvÛ��Xå_Ý�å_Û�ã�î Ý��
Ý�ïLìäë��vë�í"Û,ã�ì�ù¶ìäÝLãäå è.Ý�ø�ÝLÜ*è.ÝLÜ"ï�Ý³Û2Ü0ìäí"Ý�í.à�ë�ìäÛ�ã�î0Û��Xìäí.Ýpëäæ�å_ø"á²Ý � æ,Ü*è0á²Û2Ü.õ,ù
ìäÝ�ãäå å_Ý�å_Û�ã�î��¦Û�ã¥í"à²õ,í"áéî0ï�Û2å_ø"æ,ïLì��¶æ,õ,Ý#è��}ë�î/ë�ìäÝ�å_ë�Ò¥Ï Ü"æ�ìäß/ãÀæ,árà²Ü�ìäÝLãäø.ãäÝLìÀæ�ìäà²Û2ÜOÛ���ìäí"Ý�ë�ÝBãäÝ�ë�ß"áéìäë¥à²ë
ø/ãäÛ�ê/à�è/Ý#èVâ�îFìäí"Ý¥æ�Ü*æ�á²î/ë�à²ë�Û��5ìäí.Ýaè.Ý�Ü.ë�à²ì�îFí"ÝLìäÝ�ãäÛ2õ2ÝLÜ"Ý�àéìäà²Ý�ë�Ò

���
G��ÀÆ�KHx
N¼Ê(É�Æ
�HG J
�
G,Ê/È�Ê! .NgÊ(É" .JLM/w*K
È�M/J�Ë�G2x�Â¦M�J�G,$
J�G��ÀG,w"Æ��pw
Ê$#vM/x
M
N%�pM(w�ÂºË¤$DÊ/J�ÆLM/w.ÆFÁ��HM/$�Æ�G,J
Â�wmÆ��
G_Ë¤Ê/JLG& /G�wHG�J�M(ÈrÁ�Ê.w.ÆLG('*Æ¥Ê(É7Æ
�
G)��Ê+*�Á�M/ÈºÈ�G,x,�ÀÊ/É�ÆBÁ�Ê/w�x�G�w-��G,xmË M�Æ�Æ�G�J).º1(/�%0���
G1 /G,w
G�J�M(È32"K
G��äÆLÂºÊ.w-�
Ê/wHGcÂ4�BÂ�w"Æ�G�JLG��ÀÆ�G2x�ÂºwzÁ�Ê/w�Á�G�JLw�Æ
�HGVJLG���$�Ê.w-��G_I�G��HM
Ã*ÂºÊ.K
JBÊ/É�M5 /G,w
G�JLÂ�Á) /J�M(w*K
È¦M(JaË¤G,x
ÂºK
Ë6��K
I
Ë¤ÂºÆÀÆ�G2x
Æ�ÊjM/wzG�'*Æ�G�JLwHM/Èd$�G,JÀÆLK
J�I�M�Æ�Â�Ê/w�%�7�w Æ��
Â8�9�À$
Â�JLÂ�Æ_ÂºÆ)�HM!�_IDG�G,w�J�G2Á�Ê! .w
Â8:�G,xjÆ
�HM(Æ_Æ
�
G¤JLG���$�Ê.w-��G�Ê/É���KHÁ��
��N��ÀÆ�G,Ë5�_x�G�$DG�wHx-�_Âºw�M¾w
Ê/w;*�ÆLJ�Â�Ã*Â�M/È<#vM
NgÊ/wzÆ
�HG�Ë¤G2Á��HM(w
Â¦Á�M/Èd$
JLÊ/$DG�J�Æ�Â�G��pÊ(É}Æ
�
G= /J�M(Â�w-��Á�Ê.Ë¤$�Ê��ÀÂ�w; 
Æ
�HG_Ë�G2x�Â�K
Ë��
Ê/wmÆ
�
G_IDÊ/KHwHx
M(JLN0Á�Ê.wHx�ÂºÆ�Â�Ê/w-�,��Ê/wmÆ
�HGFx�J�Â�Ã*Âºw- V$
JLÊ�Á�G2x�K
JLG��¶Æ
�
G1#vM
N¤Æ�Ê¤Â�w$>äG,Á�ÆaG�w
G,J
 .N
Æ�Ê $DG�J�Æ�KHJ�I¾Æ
�HG9�ÀN%�ÀÆ�G,Ë !vM/wHxr�
È¦M!�ÀÆ¥I
K�ÆBwHÊ(Æ¥Æ
�HG_ÈºG2M!�ÀÆ,�
Ê.wmÆ��
G_$HM?�äÆ@�
Â4�ÀÆ�Ê/JLN0Ê/É7Æ��
G)�ÀN%�ÀÆ�G,Ë¾���,�é°"��Ê/w
Æ
�HG_$
J�Ê�Á�G,x�K
JLG���Æ��
G)��N��ÀÆ�G,ËA�HM?�vK
wHx�G,J
 .Ê/w
G�K
w"Æ�Â�ÈrÆ��
G_Ë¤Ê/Ë¤G�w"ÆB#}G1�ÀÆ�KHx
NOÂºÆ,%

7�wgÆ��
Â8�pÁ�Ê.w"Æ�G('*ÆaÆ��
GC��Â�Ë�Â�È¦M(JLÂ�ÆLÂºG��aIDG�ÆD#�G�G�wE .JLM/w*K
È�M/J¥Ë¤G,x�Â¦MOM/wHx¾Æ
�
GV$;�
G,w
Ê/Ë¤G�wHÊ/È�Ê! /NmÊ(ÉF .È�M?�
��N
��N��ÀÆ�G,Ë5�&�HM
Ã/GVI�G,G�w G('�$
È�Ê/ÂºÆ�G,x9%5G³w
G�Ê(É}Æ
�
G¤Ë M(Â�w¼JLG���K
ÈºÆ��&�HM?�pI�G,G�wzÆ�Ê¾J�G2Á�Ê! .w
Â8:�GVÆ
�HM(Æ�Â�w�MmÁ�Ê/Ë�*
$HM.Á#Æ�Â�Ê/w¤$
JLÊ�Á�G2x�K
JLG/�$#B�
G,J�G¥M�Á�G,JÀÆ�M(Â�w���N%�äÆLG�Ë Â�wHÁ�J�G2M!��G���Â�Æ��>x�G,w-�ÀÂºÆäNFÂºÉH�
�HM!I/G�w�Ê/J�Æ�M($
$DG,xr�"M& /J�M(w*K
È¦M(J
Ë¤G,x�Â�K
Ë x�Â4�À$HÈ�M
N%��M! /G,Âºw; 5. &J/5M(wHx¤ÂºÆ��}$
JLÊ/$DG�J�Æ�Â�G��,�D�2�é°.�dÆ
�
GBÆD#}Ê!*�ÆLÂºË¤G���Á�Ê/JLJLG�È¦M�Æ�Â�Ê/wVÉ¶K
wHÁ�Æ�Â�Ê/w9��x�G,$�G,wHx
Ê/w¾Æ��
G�Æ�Â�Ë¤G1#B�
G�JLG�Ê/w
G�$DG�J�É¶Ê/JLË=��Æ��
G_Ë¤G,M?�ÀK
JLG�Ë¤G,w.Æ). �
�LK+/��5� ���,�}Ê.wOÆ��
GFM+ .GpÊ/É�Æ��
G)�ÀN%�ÀÆ�G,Ë¾%

���
GFM/wHM(È�Ê! .N�#¥Â�Æ��E /È¦M!���ÀN���N%�äÆLG�Ë5�B�HM?�¥Ë M(Â�w
È�NmM(È�È�Ê$#}G2x0ÆLÊ G('�$�Ê.JÀÆ¥ÆLÊ*Ê/È4�¥M(wHx¾ÆLG,Á��
w
Â42"K
G��¥É¶J�Ê.Ë
Ê/wHG>ÇHG,È�x�ÆLÊaÆ��
G}Ê/Æ
�
G,J,%M��N*$
Â¦Á�M/È.G�'*$DG�JLÂ�Ë�G,w"Æ��9Ê.w) /È¦M!����NN��N��ÀÆ�G,Ë5�7Á�Ê/w-��Â8�ÀÆ�Â�wFË¤Ê/w
ÂºÆ�Ê.J�Â�w; ¥Æ��
G�G(O5G,Á#Æ�Ê(É
Á��HM/w; /G��vÂºË¤$DÊ?��G,xmÆ�Ê¤Æ��
G_G('*Æ�G,J�w�M(È5Æ�G,Ë¤$�G,JLM(Æ�K
JLG_Ê/wmÆ
�
GcË¤M.Á�JLÊ?�LÁ�Ê.$
Â�ÁBÊ/I-��G�JLÃ�M(I
È�G��1. PJ/�%F�7JLM/w-�ÀÈ¦M�ÆLG,x
Â�wmÆ��
GpÉ¶JLM/Ë¤G�#�Ê/J�I�Ê/ÉM .JLM/w"KHÈ�M/J}Ë M�Æ�Æ�G,J,�r� ���2�>Ê/É�MVw
Ê/w;*�Æ��
G�JLË M(ÈQ��N��ÀÆ�G,Ë��.Æ��
Â4�¥Ë¤G,M(w���ÆLÊ M(wHM/ÈºN%��GBÆ��
G
G(O5G,Á�Æ}Ê/É5Á��HM/w; /G��dÂ�w¤Æ
�
GBx
J�Â�Ã*Âºw; _$HJ�Ê�Á�G2x�K
JLG/���2�é°"�dÂ�w¤Æ
�
GBÆLM($H$
Âºw- FM(Ë¤$
È�Â�ÆLKHx�GSR��?#B�
Â¦Á��9�.Âºw0M�ÆäN*$
Â¦Á�M/È
Á�Ê.Ë¤$HM/Á�Æ�Â�Ê/w¾G('�$�G,J�Â�Ë¤G�w"Æ,�HJ�G,$
J�G��ÀG,w"Æ��}Æ
�
GFÁ�Ê/w"Æ�JLÊ/È5$HM/JLM/Ë¤G�Æ�G,J,%

7�w Mz$HJ�G,Ã"Â�Ê/K��C#�Ê/J�IT. K!/���#�G,�HM
Ã.Gm$HJ�G��ÀG,w.ÆLG,x M x
G�ÆLM/ÂºÈ�G,xU�ÀÆ�KHx�N.�}Â�w Æ
�
G�É¶J�M(Ë¤G�#�Ê/J�I�Ê(É�M¼Ë¤ÂV*
Á�JLÊ?�LÁ�Ê.$
Â¦ÁVË¤Ê�x�G,ÈdÉ¶Ê/J) .JLM/w*K
È�M/J�Ë�G2x�Â¦M
�7É¶Ê*Á�K-��Âºw; gÊ.w Æ
�
G JLG���$�Ê.w-��G¤Æ�ÊW��Ë¤M/ÈºÈ�$�G,JÀÆLK
J�I�M�Æ�Â�Ê/w���Âºw�Æ��
G
x�JLÂºÃ*Â�w; _J�M�Æ�G.%MX G@�HM
Ã.Gv$�Ê.Âºw"Æ�G2x�Ê/K�Æ>Æ��
GaÂ�Ë¤$�Ê.JÀÆ�M(wHÁ�G�Ê/É5Æ
�
GaÂ�w"Æ�G,J�$
È¦M
NFIDG�ÆD#�G�G,wVÆ��
GaJLG���$�Ê.w-��G�$HJ�Ê.$%*
G�J�Æ�Â�G���M(w�x Æ
�HGN��$HM�ÆLÂ�M/È��ÀÆ�JLKHÁ#ÆLK
JLG���Æ
�HM(Æ���$�Ê.w.Æ�M(w
G,Ê/K-��È�NVG,Ë�G,J
 .G³M?��McÁ�Ê/w-��G�2"K
G,wHÁ�G³Ê(ÉrÆ��
Gpx
N"w�M(Ë¤Â�Á��

Y[Z]\ 3�^`_@a�bdc4e�f�g�h�ikj-l4m(h�n]n(h�o(p�o�q-l8r�s
t�uvr(w;l[x]n
Y Z
Z \ 3�^`_@a�bdc4e;g]y�n(z�o�y�p�t$i
g�l8t]q({�u�l8r]j$iDn�yk|Jh$}!l~iDo
�� 3H�7:¾=��vbd�D�J�D�D�



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

ÂºË¤$DÊ?��G,x�ÆLÊjÆ
�HG ��N%�äÆLG�Ë�% 7�w $HM(J�Æ�Â¦Á�K
È¦M(JC#}G,�HM
Ã/G,�äÆLKHx�Â�G,x Æ��
GOJLG�È�G�Ã�M/wHÁ�GmÊ(É¥Æ
�HGmx�G,w-�ÀÂºÆäN �
G�Æ�G�JLÊ+*
 /G�wHG�ÂºÆ�Â�G��pÂºwzÆ
�HG�$HJ�Ê�Á�G��
�pÊ/É  /J�M(w*K
È¦M(J�Á�Ê.Ë�$�M/Á#ÆLÂºÊ.w9�9M(w�x �
�
Ê$#¥wjÆ��HM�Æ�Æ
�HG¤x
G�w-��Â�ÆäN¼Â8�pw
Ê/ÆpÆ��
G¤Ê/w
È�N
J�G,ÈºG,Ã
M/w"ÆVÂ�w�É¶Ê/JLË M�Æ�Â�Ê/w M(IDÊ/K�Æ�Æ
�
G
��N��ÀÆ�G,Ë�%��}Ê.w�Ç- .K
JLM(Æ�Â�Ê/w-�9#¥Â�Æ�� Æ��
GE��M/Ë�G¾x�G�w��ÀÂºÆäN�I
K�Æ J�G2M/Á��
G2x
#¥Â�Æ�� x�ÂVODG,J�G,w"Æ�x�N*wHM/Ë�Â¦Á�M/È}$HJ�Ê�Á�G2x�K
JLG��C�v�
Ê$# Á�Ê/Ë¤$
È�G�Æ�G,ÈºN x
Â O5G�JLG�w"ÆVJ��
G,Ê/È�Ê! /Â¦Á�M/È>$
JLÊ/$DG�J�Æ�Â�G��,% ���HÂ8�
#�M?�¥w
Â¦Á�G�È�NgÁ�Ê.w�ÇHJLË�G2x�I*N¾M���G�ÆpÊ(ÉdJLG,Á�G,w"ÆBG('�$DG�JLÂºË¤G�w"Æ��9. �$/��}Æ��
JLG�G9��N%�äÆLG�Ë5�a$
JLG�$�M(JLG,xgM�ÆBÆ
�
G���M/Ë�G
x�G�w-��ÂºÆäN¾IHK�ÆpÂ�w¼x�ÂVO5G�JLG�w"Æ�#vM
N%�ax�Â4�À$HÈ�M
Ngx�ÂVODG,J�G,w"Æ³IDG��HM
Ã*Â�Ê/K
J��aÂºÉ>Æ
�HGC�LM(Ë¤GFÆ�M($
$
Â�w; ¾M/Á�Á�G�È�G�J�M�ÆLÂºÊ.wgÂ8�
M($
$
È�Â�G,xgÆLÊ¾Æ
�
G,Ë¾%=���
Â4�pÉ¶G,M(Æ�K
JLG�Á�Ê/wHÁ�G�JLw-�³Æ
�
G Á�Ê*x
Âºw; ¾Ê(É}Æ
�
G5��N%�äÆLG�Ë �
Â4�ÀÆ�Ê/JLNgÂ�w¼Æ��
G¤Ë�Â¦Á�JLÊ?�LÁ�Ê.$
Â¦Á
Á�Ê/w
Ç- /K
J�M�ÆLÂºÊ.w-�,%

7�w Æ��
G���M/Ë¤G=��G�Æ_Ê/É}G('�$DG�JLÂºË¤G,w.Æ����<�ÀÂ�Ë¤ÂºÈ¦M(J_Â�w �À$
Â�JLÂ�Æ_ÆLÊmÆ��
G¤Æ�G,Ë¤$�G,JLM(Æ�K
JLG(*�Á�N�Á�È�Â�w; mG�'�$�G,J�Â�Ë¤G�w"Æ��
ÂºwT��$
Âºw;*~ .È�M?�
��G��E. PJ/���Æ
�
G¼M/K�Æ
�HÊ/J��¤Ê(É�. �+/S�HM
Ã.G¾$DÊ/Â�w"Æ�G2x Ê/K�Æ Æ��
GjG('�Â4�äÆLG�wHÁ�GgÊ(É_Ë¤G�Ë¤Ê/JLN G�ODG2Á#Æ�� Âºw
Æ
�
G0Á�Ê/Ë¤$HM/Á�Æ�Â�Ê/w�Ê(É� /J�M(w*K
È¦M(J�Ë¤G,x
Â�MH%,7�w�$HM/JÀÆLÂ�Á�K
È�M/J,��Æ
�
G,N¼$DG�J�É¶Ê/JLË¤G,xzÆ
�
G,�äÆLKHx�N Ê(É�Æ
�
G0G�ODG2Á#ÆcÊ/É
J�G,È�M(Æ�Â�Ã/G�È�NjÈ¦M(J� /G M(w�x M/I
JLK
$�ÆcÁ��HM/w; /G���Âºw�Æ��
G ÆLM/$
$
Â�w; jM/Á,Á�G,ÈºG,JLM(Æ�Â�Ê/w9% ���HÂ8�_Â4�cM/w�G��0Á�Â�G�w"Æ)#vM
NjÆ�Ê
Ê/I�Æ�M(Â�w0J�G,ÈºÂ¦M(IHÈºGpG('�$DG�JLÂºË¤G�w"Æ�M(È5x
M�Æ�M9��ÂºwHÁ�GBÆ��
GpG(O5G,Á#Æ¥Ê/ÉM�ÀË M/ÈºÈ5Á��HM(w- /G��}Â�w0Æ
�HGBÆ�M($
$
Â�w; ¤M/Á,Á�G�È�G�J�M�ÆLÂºÊ.w
Â8��x�Â�� Á�K
ÈºÆ7ÆLÊ³x�G�Æ�G,Á�Æ�Â�wcJLG,M/È/G�'*$DG�JLÂ�Ë�G,w"Æ��,% XT�HM(Æ<#vM!�M�v�
Ê$#¥wcÂºw . �$/*Â4��Æ��HM�Æ2�(x�K
JLÂºw- aÆ
�HG}Á�Ê.Ë¤$HM/Á�Æ�Â�Ê/w9�
Æ
�
GFJLG���$DÊ/w-��G�Æ�Ê0M/wjM(I
JLK
$�Æ³Á���M(w; .GpÂ�w�Æ
�HG_ÆLM/$
$
Â�w; OM/Á,Á�G,ÈºG,JLM(Æ�Â�Ê/w
R Â8�BÊ/$
$DÊ?��ÂºÆ�G0� M(ÆBÈ�G,M!�ÀÆ³M(ÆS�v�
Ê.JÀÆ
Æ�Â�Ë�G��L!¥Æ�Ê�#B��M�ÆpÁ�Ê/K
È¦x�IDGcG('�$DG,Á�Æ�G,xgÉ¶J�Ê.ËÌÆ��
GcÈ�Ê/w- +*�Æ�Â�Ë�GcI�G��HM
Ã*ÂºÊ.K
JaÊ(ÉdÆ��
GVÁ�Ê/Ë¤$HM.Á#Æ�Â�Ê/w �"#B�
Â�È�GVM�Æ
Á�Ê/w��äÆ�M(w"Æ@R MC�HÂV ?�
G�JBÁ�Ê/Ë¤$HM.Á#Æ�Â�Ê/w¾J�M�Æ�G�Â4�¥Ê/I
ÆLM(Â�w
G2x0É¶Ê.JaÈ�M/J
 .G�JBR>��M���KHx
x
G�wgÂ�wHÁ�JLG,M?�ÀGpÂºwER�È�G,M.x;�vÆ�Ê
M x�G,Á�Ê/Ë¤$HM/Á�Æ�Â�Ê/w9�
M/wHx�M5�ÀK�x
x�G�wjx
G,Á�JLG,M?�ÀG& .ÂºÃ.G��vJLÂ8��GpÆ�Ê0M�Æ�G,Ë¤$�Ê.JLM/J�N0Â�wHÁ�J�G2M!��GpÂ�w�Æ
�HGFÁ�Ê/Ë¤$HM.Á#ÆLÂºÊ.w
JLM(Æ�G/%����
Â4�³IDG���M
Ã"Â�Ê/KHJpÂ4�&�
Ê$#�G�Ã.G�JaÆLJLM/w-��ÂºG,w.Æ2�9M(wHx¼Æ
�HG�K��ÀKHM/È>Á�Ê.Ë�$�M/Á#ÆLÂºÊ.w¼J�M�ÆLGVÂ4�pJ�G2Á�Ê�Ã/G,J�G2xjM�É�ÆLG�J
MW#B�
Â�ÈºG!�¤Æ
�
G�M(K
Æ
�
Ê.J��FÆ
�
G,J�G�É¶Ê/JLGOÁ�M/ÈºÈ}Æ
�
Â4��G(O5G,Á�Æ#"��v�
Ê.JÀÆ
*�ÆLG�JLËhË¤G�Ë¤Ê.J�N�$
% ���
G
��M/Ë�G,2.K�M(È�Â�Æ�M�Æ�Â�Ã/G
I�G��HM
Ã*ÂºÊ.K
J��HM!�vIDG�G,w¾Ê.I�ÆLM/ÂºwHG,x¾M(È4�ÀÊ¤Â�w¾G�'�$�G,J�Â�Ë¤G�w"Æ��vÊ/ÉXÁ�Ê/Ë¤$HM/Á�Æ�Â�Ê/wmK
wHx�G,JS�v�HG,M(J1.é)�/�%

7�wgÊ.JLx
G�J¥ÆLÊ $
K-�
��É¶Ê/J�#�M/JLxmÆ
�HÂ8�SI"Â�wHx�Ê/É �ÀÆ�KHx
ÂºG��@#�G)�HM
Ã/G�G�'"ÆLG�wHx
G,x�Ê/KHJS#�Ê/J�I . K!/9Æ�Ê,�äÆLKHx�NmÆ
�
G
J�G��À$DÊ/w-��G¤Æ�ÊzÈ�M/J
 .G0Á��HM(w- /G��FÂºw x
J�Â�Ã*Âºw; �%E7�w $HM(J�Æ�Â¦Á�KHÈ�M/J,� #�G0G('�$
È�Ê/JLG¤Æ
�
GmI�G��HM
Ã*ÂºÊ.K
JFÊ/É¥Æ
�
G ��G�Æ�JLÂ8�
%gÊ�x�G�È�. &H�L'+/�É¶Ê/JVM(I
JLK
$�Æ¤Á��HM(w; .G��_Â�w�Æ
�HGmx�JLÂºÃ*Â�w; jJ�M�ÆLG��_Â�w Ã�M(JLÂºÊ.K-��ÆLÂºË¤G0JLG� .ÂºË¤G��,�7Æ
�HM(ÆC#�G�JLG w
Ê(Æ
Á�Ê/w��ÀÂ¦x�G�JLG,xzÂ�w�Æ
�
G0$HJ�G,ÈºÂ�Ë¤ÂºwHM/J�N.��ÆLÂºË¤G�*�È�ÂºË¤ÂºÆ�G2xr�XG('�$�G,J�Â�Ë¤G�w"Æ�� . �+/�% XzGmM(È4�ÀÊgG�'*$HÈºÊ.J�G�Æ
�HG0J�G�Æ�K
JLw�Æ�Ê
Æ
�
G¤Â�w
Â�ÆLÂ�M/ÈdÆLM/$
$
Â�w; gM/Á,Á�G�È�G�J�M�ÆLÂºÊ.w¼M(w�xjÆ��
G $
JLG���G�wHÁ�GVÊ.JFM(I-��G�wHÁ�GVÊ/É}Ë¤G�Ë¤Ê.J�N.�9Âºw�M #�M
NW��Â�Ë�Â�È¦M(J�Æ�Ê
Æ
�
G�Æ�G,Ë¤$�G,JLM(Æ�K
JLG(*�Á�N�Á�È�Â�w; mG�'�$�G,J�Â�Ë¤G�w"Æ��pÂ�w ��$
Â�w%*~ .È�M?�
��G��,%)X G¤$�G,JÀÉ¶Ê.J�Ë Æ��
G���G�Æ�G,Ë�$DG�J�M�ÆLK
JLG(*�Á�N�Á�È�Âºw- 
G('�$�G,J�Â�Ë¤G�w"Æ��VÂ�w w
Ê.w%*�G�2"K
ÂºÈ�Â�I
J�Â�K
ËT��M+ /G,Âºw- "!FM?�9#�G�È�È¥M!�VÂºw Æ�Â�Ë¤G(*�Æ�J�M(w-��È�M(Æ�Â�Ê/w Â�w*Ã�M(JLÂ�M/w.Æ=�ÀÂºÆ�K�M�Æ�Â�Ê/w���%
XzG1�
Ê.$�G�Â�w¾Æ
�
Â4�B#vM
N¤Æ�Ê��ÀÆ�Â�ËcK
È¦M�ÆLGpwHG�# M(wHx¾Ë¤Ê/JLG³$HJ�G2Á�Â4�ÀG�G('�$DG�JLÂºË¤G,w.Æ��¥M(È�Ê/w; �Æ��
G)��M/Ë¤GpÈ�Â�w
G��,%

���HG¾Ë¤Ê�x�G,È@#}G�Á�Ê.w-��Â�x�G,J,��Æ
�
GW��Ê+*�Á�M/ÈºÈ�G,x ��G�Æ�JLÂ8�'%gÊ�x�G,È). &+/���Á�Ê.w-�ÀÂ4�ÀÆ��¤Ê(Ép$HM(J�Æ�Â¦Á�È�G���Ê.w MzÆ�Â�ÈºÆ�G,x
��ÆD#�Ê+*�x�ÂºË¤G,w-�ÀÂ�Ê/w�M(È�!1�
2"KHM/J�GOÈ�M(ÆÀÆ�Â¦Á�G.�F#B�
Â¦Á�� �HM?�cÈ¦M�ÆLG�J�M(È�$DG�JLÂ�Ê*x
Â�ÁmI�Ê.K
wHx
M/J�N�Á�Ê.wHx�ÂºÆ�Â�Ê/w-�¾� t !VM(wHx M
Á�È�Ê?��G,x IDÊ/K
w�x
M(JLN M(ÆVÆ��
G¾I�Ê/ÆÀÆ�Ê.Ë�% 7�w Æ
�
G¾Ê/JLÂV .Âºw�M(È�Ë¤Ê�x�G,È&. &$/��XÆ
�HGm$HM/JÀÆLÂ�Á�ÈºG��VM/J�GOG�È�Ê/w; "M�Æ�G2x M(w�x
$�Ê.Âºw"Æ�Â�w; Â�wµÆ��
Gzx�Â�JLG,Á#ÆLÂºÊ.w-�0Ê/É�Æ
�
GzÈ�M(ÆÀÆ�Â¦Á�G.ÅpÆ
�
G,N Á,M(w
wHÊ(ÆOÊ�Ã.G�JLÈ�M/$9��#B�
Â�Á��µ$HJ�Ê�Ã*Â¦x�G�� Ã.G�JLNU�ÀÆ�JLÊ/w- 
Á�Ê/w��äÆLJLM/Âºw"Æ��VM(wHx É¶J�K��äÆLJLM(Æ�Â�Ê/w �¶É¶Ê/J�G('
M(Ë¤$
È�G/�dÆD#�Ê¼Â¦x�G,w.ÆLÂ�Á,M(È�$HM(J�Æ�Â¦Á�È�G��,�¥� ���2� $DÊ/Â�w"Æ�Â�w; zÂ�w Æ��
G
��M/Ë�G
x�ÂºJLG,Á�Æ�Â�Ê/w9�9Á,M(w
wHÊ(Æ_Ê�Á�Á�KH$"N�ÆD#�Ê¾w
G�Â8 !�*IDÊ/K
JLÂºw- ,��Â�ÆLG���Â�w¼Æ��
Â8�_x
ÂºJLG,Á�Æ�Â�Ê/w�!�%)(pJ�M
Ã*Â�ÆäNgM(w�x �
�HM+I*Â�w; mM/J�G
ÂºË¤$
È�G�Ë¤G�w"ÆLG,x M!�³É¶Ê/È�ÈºÊ$#@�*�aÆ��
G¤$HM(J�Æ�Â¦Á�È�G��px�ÂVODK��ÀG¤Ê/wzÆ
�HG�È¦M�Æ�Æ�Â¦Á�G.�3#¥Â�Æ��¼Æ��
G¤ÈºÂ�Ë¤Â�Æ�M�Æ�Â�Ê/w���ÂºwHx
KHÁ�G2x¼I*N
Æ
�
G5 .G�Ê/Ë¤G�Æ�JLÂ�Á,M(È>Á�Ê.w-�ÀÆ�J�M(Â�w.Æ����7M(wHx $
JLÊ/IHM/I
Â�ÈºÂºÆäN,+�-*.OÆLÊgË¤Ê�Ã/G¤K
$�#�M/JLx-� �[#¥ÂºÆ
� -0/1+�-*.0/ 12!#�XM(w�x
$
J�Ê.IHM(IHÂºÈ�Â�ÆäN2+�3�465
798 1;:<+
-�.VÆ�Ê Ë¤Ê�Ã/G_x�Ê$#¥w�#vM(J�x;�,% ���HG92"KHM(w"Æ�ÂºÆäN,=<8>+
-�.!?@+
3�4A5�7 Á�M(w�IDG_J�G,È�M(Æ�G2x
Æ�Ê¤Æ
�HGFM/x�Â�Ë¤G�w-��ÂºÊ.wHM(È7M/Á�Á�G�È�G�J�M�ÆLÂºÊ.w,R�K-��G,x¾Â�wjÁ�Ê/Ë¤$HM.Á#ÆLÂºÊ.wmG�'*$DG�JLÂ�Ë�G,w"Æ��).º1,-+/rÆ
�
JLÊ/K; ?�¾Æ
�
G_JLG�È¦M�ÆLÂºÊ.w
RCB 1D?XÈºÊ? H�ä1E?GF =D!�%

XµÂºÆ
��JLG���$�G2Á#Æ�ÆLÊ³ÂºÆ���Ê.J�Â8 /Â�wHM(È"x�G�Ç�w
Â�ÆLÂºÊ.w9#�G #¥Â�ÈºÈ�Á�Ê/w-��Â�x
G�JXMaJ�M(wHx�Ê.Ë Ã/G�J���ÂºÊ.w1#B�
G�JLG�G2M/Á��F$HM/JÀÆLÂ�Á�ÈºG
Á�M(wmI�G)�LÁ��
G,Ë¤M(Æ�Â8:�G2x0Â�w, .G�w
G,JLM/È5M?�vMVÁ�J�Ê��
��#¥ÂºÆ
� K¤M/J�Ë5���¶Â�w  /G�wHG�J�M(È�Æ
�
G_w*K
ËVI�G,J�Ê/É�M/J�Ë5��Â8�vG�2"KHM(È
Æ�Ê Æ��
GcÁ�Ê*Ê.JLx�Â�wHM(Æ�Â�Ê/w¾w"KHËcIDG�JBÊ/ÉXÆ
�
GFÈ¦M�Æ�Æ�Â¦Á�G
!¥Ê(Édx�ÂVODG,J�G,w"ÆBÈºG,w; (Æ��-�c� Âºw��äÆLG,M/x�Ê/É>M J�Ê�xH!���x�G,w
Ê(ÆLG,x�I*N
HJI � � HJI�K � H ��� � H � K ��Á��
Ê?��G�wmÂºwgM�JLM/wHx�Ê.ËA#�M
Nj� �ÀG,G�. K���'$/5É¶Ê/Jax�G�ÆLM/ÂºÈ4�L!�%

���HGN��ÂV:,G��p�[#¥Â¦x*Æ
�ML �
G�Â8 !�"Æ�!>K-��G,x J�M(w; .G,x�É¶JLÊ/Ë &(-.-NLO�.-pÆ�Ê¤&(-QP K.-QP��/-NL &(-/-H�/Â�w0Ê/J�x�G,J>Æ�ÊcÆ�G��äÆ
Ã
M/J�Â�Ê/K��_M!��$�G2Á#ÆcJ�M�ÆLÂºÊ���% ���
Ê/K; ?� Ë¤Ê?�ÀÆFÊ(ÉvÆ
�
G,�ÀÂ�ËcK
È¦M�ÆLÂºÊ.w-�1#�G�JLG J�G2M(È�ÂV:,G,x #¥ÂºÆ
���/-<L#�/-E��N��ÀÆ�G,Ë5���
#}G x�Â¦x w
Ê(ÆFÊ.I-�ÀG,J�Ã.G�M/w*N 2"KHM(È�Â�Æ�M�ÆLÂºÃ.G¤x
Â O5G�JLG�wHÁ�G���K-��Â�w; gx�Â O5G�JLG�w"ÆcM?�À$DG,Á�ÆFJLM(Æ�Â�Ê?�,%����
G Â�w"Æ�G,J�G��äÆLÂºw; 

YSR
\ CUTJ�WVJ�~�WX@Y;�DcZX]� �\[Nc a^]~�6_~a�ca`�XbVJ�D[$a@_dcN�6X]�D[�b ]~bZX]�J�e[DX��v� �DX@]M��T$a��Df]�W]STJ�W_~�D�SVJc ]~�\g



���������	�
����
�������� ��� ~��³|7q������ o! �~�"� 7q5o#�!$!%.o�q&�³~�"#�¦o �����

0.2


0.4


0.6


0.8


Bulk
 Interface


x=0.4


'5à²õ.Ò�(}Ù*)�î/ø"à²ï#æ�áHè.Ý�Ü.ë�à²ì�îFø.ãäÛ,+*á²ÝvÛ2â/ìÀæ,à²Ü"Ý�èVæ(��ìäÝLã�-#./(103254�Û2Ü�ìäÝaÐXæ�ãäá²Û�ë�ìäÝ�ø"ëXæ�ì>ï�Û,Ü"ë�ìÀæ,Ü�ì ��Û,ãäï�à²Ü.õ*67.80�9 :.Ò

2"K
G��ÀÆ�Â�Ê/w0M/I�Ê.K�Æ>Æ��
GBG�'*Â4�ÀÆ�G�w�Á�G¥Ê(ÉQ�LÁ�M/ÈºÂ�w; _JLG�È¦M�Æ�Â�Ê/w��XÉ¶Ê/J�Æ
�
GaJLG�È¦M$'
M(Æ�Â�Ê/w-�dM?��MpÉ¶K
wHÁ�Æ�Â�Ê/w0Ê/É5Æ
�
GBM?�À$DG,Á�Æ
J�M�Æ�Â�Ê¤Â8�aI�G,N/Ê/w�x0Æ��
G)��Á�Ê/$DG�Ê(É�Æ��
Â4�@�äÆLKHx�N.%

���
G $
JLÊ�Á�G2x�K
JLG�K��ÀG2xzÂ�w�Æ
�HG G('�$�G,J�Â�Ë¤G�w"Æ��cM(wHx Â�w Ê.K
J9��ÂºËVK
È¦M�Æ�Â�Ê/w���Â8�_Â�w-��$
Â�J�G2xzI*N Á�È¦M!���ÀÂ¦Á�G('�*
$DG�JLÂºË¤G�w"Æ��FÂ�w ��$
Â�w%*L /È¦M!���ÀG���%����
G���N%�äÆLG�Ë Â8�_Â�w
ÂºÆ�Â¦M(È�ÂV:,G,x�I*N¼J�M(w�x�Ê/ËhM.x
x�ÂºÆ�Â�Ê/w�Ê(Év$HM/JÀÆLÂ�Á�ÈºG�����M(wHx Â4�
Ë M/x�G¤ÆLÊgG�Ã.Ê/È�Ã/G�#¥Â�Æ�� M¾Á�Ê/w-�ÀÆLM/w"Æ�G�'*Æ�G�JLwHM/ÈXÉ¶Ê/J�Á�Â�w; = t K
$ ÆLÊjM¾Á�G�J�ÆLM/ÂºwzÆ�Â�Ë¤G<;�5}% ��#�ÊgÁ�Ê.$
ÂºG���Ê(É
Æ
�HG9�ÀN%�ÀÆ�G,Ë M(JLGpÆ
�
G,w¾Ë M.x�GG�dÊ.w
GFÁ�Ê.$"NOÂ8�BI.G�$�Æ¥G,Ã/Ê/È�Ã*Âºw- �#¥ÂºÆ
� = t M�ÆBM(È�ÈrÆLÂºË¤G��¥É¶Ê/J¥JLG�É¶G�JLG�w�Á�G/�%#B�HÂºÈ�G
Æ
�HG=��G,Á�Ê/wHxzÁ�Ê.$"NgG,Ã/Ê.ÈºÃ.G��N#¥Â�Æ�� M¾x�ÂVODG,J�G,w.Æ�É¶Ê.JLÁ�Âºw; = � É¶Ê.J�MOÆ�Â�Ë¤G<=7;#�7M�É�Æ�G,J&#B�
Â�Á��zÆ
�HGVÉ¶Ê.JLÁ�Âºw- OÂ4�
��G�ÆvIHM/Á�I�Æ�Ê9= t % XzGpË¤Ê/w
ÂºÆ�Ê.J�Æ��
G³Ë¤G2M(w��
G,ÂV ?�"Æ,�"Æ
�
GpI
K
È8I0x�G,w-�ÀÂºÆäNj� x
G�ÇHw
G2xOM?�>Æ��
GpM
Ã.G�J�M+ .Gvx
G�w-��Â�ÆäN
Â�w Æ��
GmÈ�Ê$#�G�J5P(-?>hÊ/ÉBÆ
�HG ��N%�äÆLG�Ë0!#��M/wHx Æ��
Ggx�G�w��ÀÂºÆäN $
JLÊ(ÇHÈ�G��VÊ(ÉBIDÊ(Æ�� Á�Ê/$
Â�G���x�K
JLÂ�w; ¼Æ��
G
#B�
Ê/È�G
G�Ã.Ê/È�K�Æ�Â�Ê/wjÉ¶Ê/JBÃ�M/J�Â�Ê/K-�BÃ�M(È�K
G��³Ê(ÉXÆ
�HG�x�ÂVO5G�JLG�wHÁ�G2= t : = � �@; 5 M(w�xA=B;#%SX GVJLG,Á,M(È�È9Æ
��M�ÆBÆ��
GVx
G�w-��Â�ÆäN
$
JLÊ(ÇHÈ�G��_M/J�G x�G�ÇHw
G2x M
Ã.G�J�M+ .Âºw; 0Æ
�
G0x�G,w-��Â�ÆäN M(È�Ê/w; mÆ
�
G5�HÊ/JLÂV:,Ê/w"ÆLM/ÈXx
ÂºJLG,Á�Æ�Â�Ê/w9�Q .ÂºÃ*Â�w; ¾Æ
�*K-�_Â�wHx�Â¦Á�M+*
Æ�Â�Ê/w��³Ê.wjÆ��
GC�HG�Æ�G,J�Ê? /G,w
G�ÂºÆ�Â�G��pM(È�Ê/w; OÆ
�
G�Ã/G,JÀÆLÂ�Á,M(ÈXx�Â�J�G2Á#Æ�Â�Ê/w � ��G�GVÇ- H%X12!��rM(wHxzM(È�ÈºÊ$#¥Â�w; 0ÆLÊOJLÊ/K; ?�
È�N
x�Â4�äÆLÂºw- /K
Â4�v��ÆD#�ÊgJLG� /Â�Ê/w�����Æ
�
G0IHK
ÈVI�M(w�x¼Æ��
GOÂ�w"Æ�G,JÀÉ M.Á�G/%DC�G�É¶Ê/JLG0M(w�M(È�N�:,Âºw- mÆ��
GOx�ÂVO5G�JLG�w"ÆcJLG� /Â�Ë¤G��,�
È�G�ÆaK-��JLG,Á�M/ÈºÈrMVÉ¶G�#  /G,w
G�J�M(È�É¶G,M(Æ�K
JLG��vÊ/É9Æ
�
GFÁ�Ê/Ë¤$HM.Á#Æ�Â�Ê/w¾M�Æ¥Á�Ê.w-�äÆ�M(w"ÆvÉ¶Ê/J�Á�Â�w; H%FE�Æ@�v�HÊ/J�Æ�ÆLÂºË¤G����*Æ��
G
x�G,w-�ÀÂºÆäN¼Â4�FM/w Â�wHÁ�J�G2M!��Âºw; ¾É¶K
w�Á#Æ�Â�Ê/w�Ê/É}Æ��
G É¶Ê/J�Á�Â�w; ��Q#B�
Â�ÈºGOM(Æ_ÈºÊ.w; �Æ�Â�Ë¤G���Æ��
G�JLG G('�Â4�äÆ��FM(w Ê/$�ÆLÂºË M/È
Ã�M(È�K
G�Ê(É =¾Æ
�HM(ÆBM(È�ÈºÊ$#@��Æ�Ê¤Ê/I
ÆLM(Â�wmÆ
�
G_Ë M$'�Â�Ë M(Èrx�G�w��ÀÂºÆäN0Â�wmÆ��
GpÉ¶JLM.Á#ÆLÂºÊ.wmÊ/É�Æ
�HG&��N%�äÆLG�Ë Á�Ê/w-��Â¦x�G�JLG,x
É¶Ê/JFÆ
�
G Ë¤G,M?�ÀKHJ�G,Ë�G,w"Æ,%����
Â4�_$;�
G,w
Ê/Ë¤G,w
Ê/È�Ê! .NW�HM!��IDG�G,w �v�HÊ$#¥w¼ÆLÊgI�G È�Âºw-I/G,xzÆLÊ�Æ
�
G $
JLG���G�w�Á�G¤Ê(É
�
G�Æ�G�JLÊ! .G�w
G,Â�ÆLÂºG��vÂºw¾Æ��
G)�ÀN%�ÀÆ�G,Ë . K!/�%

®������#�¤���
���3G0= tIH = � � XT�
G�w9�¥M(ÆJ;�5}� = Â4����KHx
x�G,w
ÈºN È�Ê$#}G,J�G2xr�>Æ��
G¼Á�Ê.Ë¤$HM/Á�Æ�Â�Ê/w JLM(Æ�GgÊ/É³Æ��
G
$DG�J�Æ�K
JLI�G2x ��N%�äÆLG�Ë ÇHJ��äÆ¤Â�wHÁ�JLG,M?�ÀG���% ���
Â4��I�G��HM
Ã*ÂºÊ.K
J,�F�
�
Ê$#¥w Â�w Ç� ?�,% &zM(w�x �
��Â8�VÂºw M+ .J�G,G�Ë¤G�w"Æ
#¥ÂºÆ
��Æ
�HG G('�$�G,J�Â�Ë¤G�w"ÆLM/ÈdJ�G��ÀKHÈ�Æ�����M/wHxzÂ�ÆFÂ4�_Ê/$H$�Ê��ÀG2xjÆLÊmÆ��
G JLG���K
È�Æ��_Ê/wHG�#�Ê/KHÈ�xzG('�$DG,Á#ÆFÈ�Ê*Ê!I*Â�w; ¾M(Æ
Æ
�HGpÁ�Ê/Ë¤$HM/Á�Æ�Â�Ê/wOxHM�ÆLMcM�Æ¥Á�Ê/w��äÆ�M(w"Æ>É¶Ê/J�Á�Â�w; �%<���
Â4���v�HÊ$#@�dÆ
��M�Æ�Æ��
G&�ÀN%�ÀÆ�G�Ë �HM?�"��Ê/Ë¤GaË¤G,Ë�Ê.J�N¤Ê/É9Â�Æ��
�
Â4�äÆLÊ/JLNgM�Æ*; 5 %�E¥É�ÆLG�JFM0Æ�J�M(w-��ÂºG,w"Æ,�H�
Ê$#�G�Ã/G,J,��Æ
�HÂ8�pË¤G�Ë¤Ê/JLN�Â8�³È�Ê?�ÀÆ*�³Á�Ê/Ë¤$HM.Á#Æ�Â�Ê/w �ÀÈ�Ê$#@�Bx�Ê$#¥w��5M/wHx
Æ
�HGpJ�M�ÆLG³Ê/É7Á�Ê.Ë¤$HM/Á�Æ�Â�Ê/wOÁ�J�Ê��
��G��}Ê�Ã/G,J>Æ�ÊVÆ
�HGpÊ.w
GpÊ/I-��G�JLÃ/G2x M�Æ¥Á�Ê/w��äÆ�M(w"Æ}É¶Ê.JLÁ�Âºw- ��7Æ
�
G_Á�KHJ�Ã.G��}Ê(É9Æ��
G
JLG�É¶G�JLG�w�Á�G_M(wHx¾$DG�J�Æ�K
JLIDG,x �ÀN%�ÀÆ�G�Ë5�vÆ��
G�JLG�É¶Ê.J�G�Á�JLÊ?���,%

XT�
Â�ÈºGpÆ��
GBÆLJLM/w-��ÂºG,w.Æ2��Á�Ê/JLJLG���$�Ê.wHx�Â�w; _Æ�ÊVÆ
�HG��
�
Ê/J�Æv*�Æ�G,J�Ë�Ë¤G�Ë¤Ê.J�N.�"Â4��Ê/I-��G�JLÃ/G2x�É¶Ê/J¥M(È�È5Ã�M(È�K
G��}Ê(É
Æ
�HGp$�M(J�M(Ë¤G�ÆLG�J��>Â�w"Ã.G��ÀÆ�Â8 .M(Æ�G,x9�"M/wOÂ�Ë�$DÊ/J�ÆLM/w"Ævx�ÂVO5G�JLG�wHÁ�G³M($H$�G2M(J��>É¶Ê.Jvx
Â O5G�JLG�w"ÆK; 5 M(Æ�È�Ê/w; cÆ�Â�Ë¤G��*�dÂ�É
; 5 Â4���ÀË M(È�È��/Æ��
GN��N%�äÆLG�Ë Â8��w
Ê(Æ�Ã/G�JLNVÁ�Ê/Ë¤$HM.Á#Æ,�*M(w�x¤Â8��M(I
È�G¥ÆLÊFG�Ã.Ê/È�Ã/GaM_È�Ê(Ævx�K
JLÂºw; L=7;#%0���
GN�ÀN%�ÀÆ�G�Ë
x�Ê*G��Bw
Ê(Æ�x�Â4�À$
È¦M
NOË¤G,Ë�Ê.J�NmÉ¶Ê/JaÆ�Â�Ë�G��BÈ¦M(J� /G,JvÆ
�HM/wM; 5ON =B;#%NG³w�Æ
�HGcÊ(Æ��
G�JS�HM(wHx9��ÂºÉdÆ
�
GC�ÀN%�ÀÆ�G�Ë Â4�
M(È�JLG,M/x
N 2"K
Â�ÆLGFÁ�Ê.Ë�$�M/Á#ÆaM(Æ5; 5 �ä� ���2��Â�ÉXÂ�ÆaÂ4�c�,°.����G,w
Ê/K; ?��!#�*Æ��
G9��N%�äÆLG�Ë G,Ã/Ê/È�Ã/G���Ã/G�JLN ��ÈºÊ$#¥È�NOx�KHJ�Â�w; 
=B;#�7M/wHxjÉ¶Ê.J�;�PQ; 5RN =B;aÆ��
G0Á�Ê.Ë�$�M/Á#ÆLÂºÊ.wzÁ�K
J�Ã.G���Á�M/wzIDG�Æ�J�M(w-��È¦M�Æ�G2xzM/wHx �ÀK
$DG�JLÂ�Ë�$DÊ?��G,x¼Æ�Ê¾Æ��
G
JLG�É¶G�JLG�w�Á�GcÊ.w
G/�5M!���
�
Ê$#¥wgÂºw¼Æ
�
GVÂºw��ÀG�Æ³Ê(É�Ç- H%D�
%*SBK
JLÂ�w; D=B;vÆ
�HG���N%�äÆLG�Ë Â8��M(IHÈºG_ÆLÊ I.G�G�$¼Ë�G,Ë¤Ê/JLN
Ê(É�Â�Æ��B�äÆ�M�ÆLGpM(ÆT;�5v%0���
Â8�B�
�
Ê$#@��Æ
�HM(ÆaMC��K��0Á�Â�G�w"Æ�È�N0M+ .G,x,�ÀN%�ÀÆ�G�Ë x
Â8��$
È¦M
N��vMVÈºÊ.w; +*�Æ�G,J�Ë�Ë¤G�Ë¤Ê.J�N.�"Â�w
M/xHx�Â�ÆLÂºÊ.w¾Æ�Ê�Æ
�
G)�
�
Ê.JÀÆ
*�ÆLG�JLË Ë¤G�Ë¤Ê/JLN0G('�Â4�äÆLÂºw- ¤M(ÆaM(È�ÈrÆ�Â�Ë¤G��,%



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

101 102 103 104 105

t

0.56

0.58

0.6

0.62

0.64

0.66

ρ

Reference curve: x=0.4
t w=102 , ∆t=10 3

t w=103 , ∆t=10 3  

'5à²õ/Ò��
103 104 105 106

t

18.2

18.7

19.2

h

Reference curve: x=0.6
tw=104, ∆t=104

t
w=104, ∆t=105

103 104 105 106
t

18

18.5

19

19.5

h

'5à�õ/Ò��

'5à²õ/Ò���Ù	��Ý�Ü"ë�àéì�î�

� � ìäà²å_Ý � �¦Û�ã�æaãäÝ���ÝLãäÝ�Ü.ï�Ývï#æ�ë�Ý � àéìäíVï�Û,Ü"ë�ìÀæ�Ü(ìF67.&0 9 : � æ,Ü*è � àéìäíB6 R .&0 9 : � 6�� .&0 9 ( � �¦Û,ãê,æ�ãäà²Û,ß"ëdê,æ,á²ß"Ý�ë>Û��@-��¾æ,Ü*è�� -LÒ#)Xí.ÝK+"ãäë�ì>Ý��
ÝLïLì}æ�ì�-��¾à�ë>æ�Ü æ,ïLï�Ý�á²ÝLãÀæ�ìäà²Û,Ü Û��5ìäí.Ývï�Û2å_ø"æ,ïLìäà²Û,Ü � â"ß.ìdæ�ì�á�æ�ãäõ2Ý�ã
ìäà²å_Ý�ëXìäí.Ývï�ß/ãäê
Ý�ë>ïLãäÛ2ë�ë�ô*æ��ºìäÝLã - ��� � -�ìäí.Ý¥ï�Û2å_ø"æ,ïLìäà²Û2ÜVà²ë}æ�õ
æ�à�Ü=�¦æ,ë�ì#ÒXÑ/à���Ý¥Û��5ìäí"Ývë�î/ë�ìäÝ�å=����0�����0/Ò

'5à²õ/Ò��VÙ��3�
Ý�ïLì³Û���æ è/Ý�ïLãäÝ#æ�ë�ÝcÛ��dìäí"Ý&��Û,ãäï�à²Ü"õ � àéìäíO6 R . 0 9 � � 6���. 0�9 � � -��8. (10 2 � æ�Ü*è�� -5. ( 0 2 æ,Ü"è
(10 ���9æ�ì�ë�í.Û,ã�ì7ìäà�å_ÝLë7æ(��ìäÝLã - � ìäí"Ý>å_Ý#æ�Ü�í"ÝLà�õ,í�ì"!Fè.ÝLïLãäÝ#æ,ë�ÝLëXë�ì�ãäÛ2Ü.õ2áéî5��ï�Û�ã�ãäÝ�ë�ø�Û2Ü"è.à²Ü"õ¥ìäÛaæ,Ü_à²Ü.ïLãäÝ#æ,ë�Ý}à²Ü�ìäí"Ý
ïLÛ2å_ø*æ�ïLìäà²Û2Ü � æ,ë�à²ÜL+*õ/Ò (]� � â"ß/ì>ìäí"Ý�Ü�ãäÝLåFæ,à²Ü"ë�æ,á²å_Û,ë�ì�ï�Û,Ü"ë�ìÀæ�Ü(ì#ÒXÏ}ë 6 à²ë�æ�õ
æ�à�Ü0à²Ü"ï�ãäÝ#æ,ë�Ý#è � !¤õ2Û�ÝLë�â*æ�ï$#FìäÛ
àéìäë}ê2æ�á�ß.Ýpæ�ìK-���Ò )Xí.Ý³á²Û2Ü.õ,ù¶ìäà²å_Ý³å_ÝLå_Û,ã�îVÝ��
Ý�ïLì�à�ë�à�á²á²ß"ë�ì�ãÀæ�ìäÝ#è0à�Ü ìäí.Ý³à²Ü"ë�Ý�ì]��ìäí.Ý³ë�î/å³â�Û2á²ë � ï�Û�ã�ãäÝ�ë�ø�Û2Ü"è.à²Ü"õ
ìäÛaìäí"Ý}è"æ�ìÀæ@��Û,ã%� -!.�(1032væ�Ü*è&� -#./( 0'� � æ�ãäÝ�ë�í.àd��ìäÝ#ècâ(î(� -7æ,Ü*è_ìäí"Ý�î_ï�Û2à²Ü.ï�à�è.Ý � àéìäíFìäí"Ý�ãäÝ��¦ÝLãäÝLÜ"ï�ÝvïLß.ãäê
Ý2Ò
Ñ(à���Ý¥Û��5ìäí.Ývë�î/ë�ìäÝ�å=���30����30(Ò

���HGgÂºw"Æ�G,J�$HJ�G�ÆLM�ÆLÂºÊ.w Ê/É³Æ��
G���GgJ�G��ÀKHÈ�Æ��¤Â8�52"K
ÂºÆ�GW�ÀÆ�J�M(Â8 !�"ÆÀÉ¶Ê.J
#vM(J�x K-��Â�w; Æ
�
GgJLG���K
ÈºÆ��¤Ê(É=. K!/³M(w�x
ÈºÊ*Ê!I*Â�w; �M�Æ�Æ
�
G0x
G�w-��Â�ÆäN¼$
J�Ê/ÇHÈ�G���M(È�Ê/w; mÆ
�HG Ã/G�J�Æ�Â¦Á�M/Èdx�ÂºJLG,Á�Æ�Â�Ê/wU�&#B�
G,w0= Â4�_M(IHJ�K
$
Æ�È�NjÈºÊ$#�G�JLG,x9�5Æ
�
G
ÇHJ��ÀÆ¥G(O5G,Á�ÆaÂ8�vÆ��HM�Æ¥Æ��
G_$HM/JÀÆLÂ�Á�ÈºG���ÆLG�wHxmÆLÊ5 /Ê x�Ê$#¥w9�
M/wHx0Æ��
G_Â�w.ÆLG�J�É M/Á�GpIDG,Á�Ê/Ë¤G��B�ÀÆ�G,G�$DG�JBM/wHxmË�Ê.J�G
Á�Ê/Ë¤$HM.Á#Æ2%<���
G,J�G�É¶Ê/JLG�Æ
�
Gax�G,w-��Â�ÆäNcÇHJ��ÀÆ>Â�wHÁ�JLG,M?�ÀG�� #¥Â�Æ���JLG���$DG,Á#ÆdÆLÊ�Æ
�
GBK
w
$DG�J�Æ�K
JLI�G2x¤Á�M!��G/%FE�Æ>È¦M(J� /G�J
Æ�Â�Ë�G������
Ê$#�G�Ã.G�J2�(Æ��
G³G,Ã/Ê.ÈºK�ÆLÂºÊ.w0Â4����È�Ê$#}G2x x�Ê$#¥wOI*N�Æ
�
G�Á�JLG,M(Æ�Â�Ê/w0Ê/É�MVx
G�w-��GBÈ¦M
N/G,J}M�Æ�Æ
�HG³Â�w"Æ�G�J�É M/Á�G/�
#B�
Â�Á�� I
È�Ê�Á�I%��Æ
�
GjIHK
ÈVI J�G2M(JLJLM/w; /G,Ë¤G�w"Æ��Vw
G�G2x�G,x É¶Ê.J Æ
�
GjÁ�Ê/Ë¤$HM.Á#Æ�Â�Ê/w . K+/�% E¥É�ÆLG�J<; 5 N =B;#��Æ
�
G
ÂºwHÁ�J�G2M!��G Âºw Æ
�
G É¶Ê.JLÁ�Âºw- ¼M(È�ÈºÊ$#@�_Æ�Ê ��K
$
$
JLG����_Æ��
GOx�G,w-��GOÈ¦M
N/G�J2�7M/wHx Æ
�HGmÁ�Ê.Ë¤$HM/Á�Æ�Â�Ê/w Á�M/w I�G2Á�Ê.Ë�G
M+ .M/ÂºwjÉ M!�ÀÆ,%2%gÊ.J�G,Ê�Ã/G,J,�DÂ�ÉT; 5 Â8�pÈ¦M(J� /GcG,w
Ê/K- !� �¶ÆäN*$
Â�Á,M(È�ÈºN 12-*)VÊ/J�1,-*+O%0� �äÆLG�$-��!#�5Æ��
G¤I
K
È8IjÊ(É�Æ
�
G
�ÀN%�ÀÆ�G�ËçÂ4�dM(È�JLG,M/x
N)2.KHÂ�ÆLGvÁ�Ê/Ë¤$HM.Á#Æ,�.M(wHxcÆ
�
G,J�G�É¶Ê/JLG�Æ��
GB�ÀË M/ÈºÈ�G�JXÃ�M(È�K
GvÊ(É�Æ
�
G�É¶Ê/J�Á�Â�w; �x�K
JLÂºw- �=B;7ÈºG2M/x;�
Æ�Ê¤MVÁ�Ê/Ë¤$HM/Á�Æ�Â�Ê/w0Ê/É9Æ
�HGpÂ�w"Æ�G,JÀÉ M.Á�GBIHK�ÆvÆ
�
G�I
K
È8I0M(È�Ë¤Ê?�ÀÆ�x�Ê*G��}wHÊ(ÆvG�Ã/Ê.ÈºÃ.G/%FE�Æ ;�5 N =B;#�*Æ
�HGBÉ¶Ê.JLÁ�Âºw; 
Â8�pM+ "M(Â�w¾Â�wHÁ�J�G2M!��G,x��B��ÂºwHÁ�G_Æ
�HGVJLG�È¦M$'
M�ÆLÂºÊ.w�Ê(ÉdÆ
�HGcÂ�w.ÆLG�J�É M/Á�GcÂ4�¥É M!�ÀÆ,�DÆ��
Â8�³È�G,M/x-�aÆ��
GC��N%�äÆLG�Ë IHM/Á�ImÆ�Ê
Â�Æ����ÀÆLM(Æ�G¤M�Æ*;�5�%C���
GVÂ�w-��G�Æ�Ê(É}Ç- H%r�0Â�È�ÈºK-�ÀÆ�J�M�ÆLG��³Æ
�HÂ8��IDG��HM
Ã*Â�Ê/K
J �¥Æ��
G�Á�K
JLÃ/G��³Ê(É�Á�Ê/Ë¤$HM.Á#ÆLÂºÊ.wzM�É�ÆLG�J
=7;#���v�
ÂºÉ�Æ�G2x¾IHM/Á�I�#vM(J�x;��I*N =B;#�-��K
$DG�JLÂºË¤$DÊ?��G&#¥Â�Æ��mÆ��
G_JLG�É¶G�JLG�w�Á�G_Á�K
JLÃ/G���% ���
Â4�¥Â4�vw
Ê(Æ¥Æ��
G_Á�M!��GpÉ¶Ê/J
ÈºÊ$#�G�JvÃ�M(È�K
G��vÊ/É ; 5 �*É¶Ê/JB#B�
Â¦Á��¾Æ
�
G_IHK
ÈVIOÂ8�¥wHÊ(Æ¥N/G�Æ@�
ÂV ?�
È�NOÁ�Ê.Ë�$�M/Á#ÆaM(ÆK; 5 �
M(w�xmG,Ã/Ê.ÈºÃ.G���M¤ÈºÊ/ÆvG,Ã/G,w
#¥Â�Æ���M=��Ë M(È�È9x�J�Â�Ã*Âºw- O= � %

���HÂ8�}Ë¤G�Ë¤Ê/JLNcG�ODG2Á#Æ,�%��ÂºË¤Â�È�M/JdÆ�Ê9#B�HM�ÆvÁ�M(w IDGBÊ.I�ÆLM/ÂºwHG,x¤Â�w��À$
Â�w%*L /È¦M!���ÀG��0#B�
G,w¤Æ
�
GBÆ�G�Ë¤$DG�J�M�ÆLK
J�G
Â8��ÇHJ��ÀÆaÈºÊ$#�G�JLG,xr�*Æ��
G�w�Â�wHÁ�JLG,M?�ÀG2xOI�M/Á�I ÆLÊ Â�Æ��¥$
JLG�Ã*ÂºÊ.K-��Ã�M(È�K
G/�;#vM!�vKHw�É¶Ê/J�Æ�K
w�M�Æ�G,ÈºNmw
Ê(ÆaÂ�w*Ã/G��äÆLÂV "M�Æ�G2x
Âºw . �$/���Â�Æ�Á�M(w¼ÂºwHx
G�G,xjÊ*Á,Á�K
J³Ê/w
È�N�M�ÆBÈ�Ê/w; 0Æ�Â�Ë�G���%N7�ÆN#�Ê/K
È¦xgÁ�G,JÀÆ�M(Â�w
È�NmIDGcÃ.G�JLNOÂ�w.ÆLG�JLG��ÀÆ�Â�w;  ÆLÊ �HM
Ã.G
G('�$�G,J�Â�Ë¤G�w"ÆLM/È9Á��
G,Á�I%��Ê/w¾Æ��
Â8�¥M?�À$DG,Á�Æ,%

¨r���L�(�D�j�������3G2= t /M= � �5XT�
G,w0= t / = � #}G¤Ê.I-�ÀG,J�Ã.G�M
�
�
Ê/J�Æv*�Æ�G,J�Ë Ë¤G,Ë�Ê.J�NgG�ODG2Á#Æ2�7M!��Â�wzÆ
�
G
$
J�G,Ã*ÂºÊ.K-��Á,M!��G/%7E�Â�J��ÀÆ,�(M?�7Æ
�
G}É¶Ê/J�Á�Â�w; BÂ4��Âºw�Á�JLG,M!��G,x9�2Ê.w
G�Ê.I-��G�JLÃ/G��7M³x
G,Á�Ê.Ë¤$HM/Á�Æ�Â�Ê/w9Å�È¦M�ÆLG�J�Ê/w9�
Æ��
G�É M.Á#Æ
Æ
�HM(Æ =¼Â4�aÈ¦M(J� /G,J¥$
J�G,Ã�M(Â�È8�aM/wHx¾Æ
�HGVÁ�Ê.Ë¤$HM/Á�Æ�Â�Ê/w�$
JLÊ*Á�G�G2x;�¥É M?�äÆLG�J2��M�ÆBÆ
�
GFwHÊ/JLË¤M/È9J�M�Æ�GFÉ¶Ê/JBÁ�Ê/w-�ÀÆLM/w.Æ
= 8 = � % ���
GvË¤G�Ë¤Ê/JLN_Ê(É�Æ
�
GB�
Â4�ÀÆ�Ê/JLN_K
$�Æ�Ê*;�5gÂ4�XÈºÊ��äÆ>M�É�ÆLG�J>M³Æ�J�M(w��ÀÂ�G�w"Æ¥� ��G�G�Ç- H%$K*!#% ���
G���G�É¶G,M(Æ�K
JLG��



���������	�
����
�������� ��� ~��³|7q������ o! �~�"� 7q5o#�!$!%.o�q&�³~�"#�¦o �����

100 102 104

t

0.56

0.58

0.60

0.62

0.64

ρ

Reference curve: x=0.1
tw=102 , ∆t=103

tw=103 , ∆t=103

tw=104 , ∆t=104

'5à²õ.Ò?:
10

0
10

1
10

2
10

3
10

4
10

5

t

0

0.5

1

∆t=10
 
 ∆x=0.1

∆t=102 ∆x=0.1 
∆t=103 ∆x=0.1
∆t=104 ∆x=0.1
∆t=10

 
 ∆x=0.2

∆t=102 ∆x=0.2 
∆t=102 ∆x=0.2
∆t=104 ∆x=0.2

'5à²õ/Ò��

'5à²õ.Ò :VÙ �3�
Ý�ïLìBÛ��dæ,Ü¾à²Ü.ïLãäÝ#æ,ë�ÝFà²ÜD6 ��� � 
 � 6 R�� 6���� � �¦Û,ã 6 R . 0�9 ( � 6��I. 0�9 : � æ�Ü*èOê2æ�ãäà�Û,ß"ëaê,æ,á²ß"Ý�ë¥Û��F-��
æ,Ü"è�� -�ô(ìäí"Ývà²Ü"ë�Ý�ì>ë�í"Û � ë�æ ��Û�Û,åçÛ��Dìäí.Ý¥è.ÝLï�Û2å_ø"æ,ïLìäà²Û2ÜcÝ��
Ý�ï�ì�æ�ì>ë�í"Û�ã�ì>ìäà�å_ÝLëdæ��ºìäÝLã>ìäí"Ý�ïÀí*æ�Ü"õ,Ývà²ÜL6DÒ#)Xí.Ý
ï�Û,å_ø*æ,ï�ìäà�Û,Ü¤ãÀæ�ìäÝaà²ë}ìäí.Ý�Ü¤à²Ü"ïLãäÝ�æ,ë�Ý#è è/ß.ãäà²Ü"õ�� - � æ�Ü*è¤è/Ý�ïLãäÝ#æ�ë�Ý�ëvæ�õ
æ,à²ÜOæ��ºìäÝLãT- �&� � -�Ò�Ñ/à���ÝaÛ��rìäí"Ýaë�î/ë�ìäÝ�å=�
�30����30(Ò
'5à²õ.Ò��pÙ
	}Ý�á�æ(�"æ�ìäà²Û2Ü0Û���ìäí"Ýaø�Û,ìäÝLÜ(ìäà�æ�árÝ�Ü"ÝLãäõ�î¤Û��7ìäí.ÝBë�î/ë�ìäÝ�å æ��ºìäÝLãaæ_ø�ÝLã�ìäß/ãäâ*æ�ìäà²Û,Ü � 6 .�0�9 ( � 0 9 �Fè/ß.ãäà²Ü"õ
� -dÛ���æ�ë�ìÀæ�ìäà²Û2Ü"æ�ã�î�ë�ìÀæ�ìäÝBæ�ì�6B. 0 9 (aÛ2â.ìÀæ�à²Ü"Ý#è¤æ(��ìäÝLã�æ�ë�á²Û � è/Ý�ïLãäÝ#æ�ë�ÝBÛ��rìäí"Ý¥ê(à²â.ãÀæ�ìäà�Û,Ü à²Ü(ìäÝLÜ"ë�àéì�î � ë�ìÀæ�ã�ìäà²Ü.õ
��ãäÛ,å áºæ�ãäõ2ÝB�¦Û�ãäï�à²Ü"õ/ÒdÑ(à �LÝ¥Û��5ìäí.Ývë�î/ë�ìäÝ�å=���30����30/Ò

M(JLGOM! .M(Â�w �ÀÂ�Ë¤ÂºÈ¦M(JcÆ�ÊgÆ��
GOG�'�$�G,J�Â�Ë¤G�w"ÆLM/È�JLG���K
È�Æ���% %gÊ.J�G,Ê�Ã/G,J,��M�ÆcÈ�Ê/w; jÆ�Â�Ë�G��Fw
Ê¼Ë�G,Ë¤Ê/JLNzÂ4�)I.G�$�Æ2�
��ÂºwHÁ�G�Æ
�
G1#B�HÊ/È�G&��N%�äÆLG�Ë G,Ã/Ê.ÈºÃ.G��vM�ÈºÊ/ÆBx�K
JLÂºw; <=B;#%

G³wHÁ�GvM! .M/Âºw9�
Æ��
GB�äÆLKHx�NVÊ(ÉHÆ��
G¥x�G�w��ÀÂºÆäNF$
JLÊ(ÇHÈ�G¥M(È�ÈºÊ$#@�7É¶Ê.JXM/wVÂ�w"Æ�G,J�$
JLG�Æ�M�ÆLÂºÊ.wcÊ(É�Æ
�
G��ÀG¥JLG���K
ÈºÆ��,% EN�
Æ
�HGvÆLM($H$
Âºw- _Âºw"Æ�G,w-��Â�ÆäNFÂ4�dÂ�wHÁ�JLG,M?�ÀG2xr�
Æ
�HGvÇHJ��ÀÆdG(O5G,Á�Æ>Â8�>M�x�G2Á�Ê.Ë�$�M/Á#ÆLÂºÊ.w9�(G��À$DG,Á�Â�M/ÈºÈ�NcM�ÆXÆ��
G¥Âºw"ÆLG�J�É M/Á�G.%
���
G�É M/Á�Æ³Æ��HM�ÆpÆ
�HGVÂ�w"Æ�G�J�É M/Á�GVÂ4�³ÈºG��
��Á�Ê.Ë¤$HM/Á�ÆBÆ
�HG�w�M(È�ÈºÊ$#@�BÉ¶Ê/J�MOËVKHÁ��jIDG�Æ�Æ�G�JFÁ�Ê/Ë¤$HM.Á#Æ�Â�Ê/w¼Ê(É>Æ��
G
I
K
È8I5%aÍaÊ/Æ�G_Æ��HM�ÆaÆ��
Â4�aIDG��HM
Ã*Â�Ê/K
JaÂ4�BÁ�ÈºÊ��ÀG,ÈºNmJ�G,È�M(Æ�G2xOÆLÊ Æ
�HGFG('�Â4�äÆLG�wHÁ�GFÊ(É>M¤JLG���$�Ê.w-�ÀG�É¶KHwHÁ#ÆLÂºÊ.wgÆ
�HM(Æ
Â4�¥$�Ê��ÀÂºÆ�Â�Ã/G_M(ÆB�
�
Ê.JÀÆ�Æ�Â�Ë¤G��aM/wHxOwHG� .M(Æ�Â�Ã/G�M�Æ¥È�Ê/w; .G�J�Æ�Â�Ë¤G��). K+/�%�E�Æ5;W8 ;�5 N =B;#��Æ��
G_I
K
È8I��HM?�vI�G,G�w
x�G,G�$
È�NOË¤Ê�x�ÂºÇHG,xr���ÀÊ�Æ
�HG)�ÀN%�ÀÆ�G�ËÌÁ�M(wHw
Ê(Æ@�HM
Ã.GpM/w*N0Ë¤G�Ë¤Ê/JLN0Ê(É�Â�Æ��aÁ�Ê.w�Ç- .K
JLM(Æ�Â�Ê/w¾M�Æ ;�5�%

ES��MOÇHJ��äÆ�$HM(J�Æ�Â¦M(ÈXÁ�Ê.wHÁ�È�K-��ÂºÊ.wW#�G���G�GVÆ
�HM(Æ³Æ��
G�Âºw"Æ�G,J�$HÈ�M
N�IDG�ÆD#�G�G�w¼Æ
�
G=�
G�Æ�G,J�Ê? /G�wHG�ÂºÆ�Â�G��³Ê(É>Æ��
G
��N��ÀÆ�G,Ë M(w�x0Æ��
G�Âºw���K
G�wHÁ�G_Ê(É7Æ
�
GpÉ¶Ê/J�Á�Â�w; �Ê/w�x�ÂVODG,J�G,w.ÆB:,Ê/w
G��}Ê/É�Æ��
G1��M/Ë�$HÈºG5. K+/9È�G,M/x-��ÆLÊ�ÆD#}Ê=2"K
Â�ÆLG
x�ÂVODG,J�G,w"ÆpË¤G�Ë¤Ê.J�NgG�ODG2Á#Æ��,%9G³wjÆ��
GVÊ.w
G��HM(wHx9�5Æ
�
G=�v�HÊ/J�Æv*�Æ�Â�Ë�GVË¤G�Ë¤Ê/JLN�Â8��M(È8#vM
N��B$
JLG���G�w"ÆpM/wHxjÂºÆ
Ê�Á�Á�K
J��³Â�wzM�#vM
N #B�
Â�Á��zÂ8�pÁ�Ê.K
w"Æ�G,J�Â�w"Æ�K
ÂºÆ�Â�Ã/GC#¥Â�Æ��¼JLG���$�G2Á#ÆBÆLÊOÆ��
GcG�ODG2Á#Æ�G('�$DG,Á#ÆLG,x¼Ê/wjÆ��
GcI�M!��Â8�³Ê(É
Æ
�HGBIDG��HM
Ã*Â�Ê/K
J�M(Æ�Á�Ê/w-�ÀÆLM/w.Æ =7%"G³w¤Æ
�
G³Ê(Æ��
G�JF��M(wHxr�"Æ��
GaÈ�Ê/w; !*�ÆLÂºË¤GaË¤G�Ë¤Ê.J�N�Ê/w
È�N�G('�Â8�ÀÆ��>É¶Ê/J�MFÁ�N�Á�È�G
#B�
G,w<= � / = t M(w�x0É¶Ê.JaÈºÊ.w; VÆ�Â�Ë�G������ ���,��É¶Ê/JaM! /G2x,��N%�äÆLG�Ë5��%

�¥���#���������(��� �(�O��
v�p����� ��§������(�
�#±º����� ���5��±�����£
�(�#� ���H�9���������2� ���
G�w*K
Ë¤G�JLÂ¦Á�M(È.G('�$DG�JLÂºË¤G�w"Æ��9Ë¤G�w"Æ�Â�Ê/wHG,x
M(IDÊ�Ã/GS�HM
Ã/G¥IDG�G,w0$�G,JÀÉ¶Ê.J�Ë¤G2x x�K
JLÂºw; FÆ
�
GpÁ�Ê/Ë¤$HM.Á#ÆLÂºÊ.w $
J�Ê�Á�G�������� ���,� #B�
Â�ÈºGBÆ
�
G��ÀN%�ÀÆ�G�Ë�M+ .G��,%���G�Æ�K��
w
Ê$# É¶Ê�Á�K-�BÂºw-�ÀÆ�G2M/x�Ê.wmÆ��
GFIDG��HM
Ã*Â�Ê/K
J¥Ê.I�ÆLM/ÂºwHG,xgM�É�ÆLG�JBM5��È�Ê$# x�G2Á�JLG,M?�ÀG�Ê(ÉXÆ��
GFÃ*ÂºIHJLM(Æ�Â�Ê/w¾Âºw"Æ�G,w-��Â�ÆäN.�
�ÀÆLM(J�Æ�Â�w; cÉ¶J�Ê.Ë È�M/J
 .G¥É¶Ê/J�Á�Â�w; ��7Æ
�HÂ8��Â4��Æ��
GpK-�ÀK�M(ÈH#�M
NVÆ�Ê�Ê/I
ÆLM(Â�wOMVÃ/G,J�N¤Á�Ê.Ë�$�M/Á#ÆB��N��ÀÆ�G,Ë6.�12-$/H#B�
Â�Á����
K
wHx
G�J�#}G2M+Izx
J�Â�Ã*Âºw; C= t �dÂ8�cw
Ê$#�Âºw M �äÆ�M�Æ�G,#B�
G�JLG ÆLÂºË¤G(*�Æ�J�M(w��ÀÈ¦M�ÆLÂºÊ.w Â�w*Ã�M(JLÂ�M/wHÁ�G5�
Ê.È�x-�,. K+/�%W���
Â4�
�ÀÆLM�ÆLGFÁ�M/wOw
Ê$# I�G_$DG�J�Æ�K
JLIDG,xmI"NmM($
$
È�N*Âºw- ¤M=�ÀÆ�JLÊ/w; .G�J}É¶Ê/J�Á�Â�w; )= � É¶Ê.JaMcÆLÂºË¤G�Â�w.ÆLG�JLÃ�M(È#=B;#�HM(w�x0Æ��
G
JLG�È¦M$'
M�ÆLÂºÊ.w¼Á�M/wzIDG5�äÆLKHx�Â�G,x #B�
G�wzÆ
�
G�É¶Ê.JLÁ�Âºw; mÂ8�1��G�Æ_IHM.Á�I¾Æ�Ê¾Æ
�
G¤Ê.J�Â8 /Â�wHM(È�Ã�M(È�K
G)= t %97�w . �+/�� ��KHÁ��
G('�$DG�JLÂºË¤G,w.Æ��0#�G�JLG}$DG�J�É¶Ê/JLË¤G,xcÉ¶Ê/JF��Ë¤M/ÈºÈ =7;#���v�HÊ$#¥Âºw; pw
Ê.w%*�G�'�$�Ê.w
G�w"Æ�Â¦M(È*JLG�È¦M$'
M�ÆLÂºÊ.w-�,�
Æ
�
G@��ÈºÊ$#�G�J�Æ��
G
È¦M(J� /G�JcÂ8�L=7;#% XzG¾M(JLG0M(I
È�G��
G,J�G ÆLÊjG('�$
È�Ê/JLG0x�ÂVODG,J�G,w"ÆVJLG� /Â�Ë¤G��,�7Ã�M/J�N*Â�w; A=B;_Ê�Ã/G�JFÉ¶Ê/K
JFÊ.JLx
G�J��_Ê(É
Ë M+ .w
Â�ÆLKHx�G.%



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

G³wHGzÊ.I-�ÀG,J�Ã.G��mM JLG�È¦M$'
M�ÆLÂºÊ.w Ê�Á�Á�KHJ�JLÂºw- Âºw ÆD#�Ê �ÀÆ�G�$�� � �ÀG,G¼Ç� H%BP/!#% E�Â�J��ÀÆ,�³Ê/w
G �HM?�¾M JLM/$
Â¦x
x�G,Á�J�G2M!��Gp��x�K
JLÂºw; pÆäN*$
Â¦Á�M/ÈºÈ�N01,-BÆ�Â�Ë¤G@�äÆLG�$-��!XÁ�Ê.J�JLG���$DÊ/wHx�Â�w; BÆ�Ê�Æ
�HG�JLG�È¦M$'
M(Æ�Â�Ê/wcÊ/É�Æ��
G�Æ�Ê.$
Ë¤Ê?�ÀÆXÈ¦M
N/G,J��
Ê(ÉvÆ
�
GmÂºw"ÆLG�J�É M/Á�G.Å�Æ
�
Â4�VÁ,M(w IDGOÁ��
G2Á�I/G,x�I*NzÈºÊ*Ê!I*Â�w; ¼Á,M(JLG�É¶K
È�ÈºN M�ÆFÆ��
Gmx
G�w-��Â�ÆäN $
JLÊ(ÇHÈ�G��cx�K
JLÂºw; jÆ
�
G
J�G,È�M+'�M(Æ�Â�Ê/w9% �7M�ÆLG�JBÊ.w¼M ËVKHÁ�� ��ÈºÊ$#�G�J2��M/ÈºË¤Ê?�ÀÆBÈ�Ê! "M(JLÂ�Æ��
Ë¤Â�Á/��x�G2Á�M
N¾Ê*Á,Á�K
J��BÁ�Ê/JLJ�G��À$DÊ/w�x�Âºw- ¤Æ
�
G,wjÆ�Ê
Æ
�
G¤JLG(*�Á�Ê/Ë¤$HM.Á#ÆLÂºÊ.wjÊ(É�È�M
N.G�J��BK
w�x�G�JpÆ
�HG Âºw"Æ�G,JÀÉ M.Á�G.%BES� =B;N /JLÊ$#@���rx�G,G�$DG�J_M(wHx x�G,G�$DG�J_È¦M
N/G�J��N /G�Æ
Âºw*Ã/Ê.ÈºÃ.G,xjx
K
J�Â�w; mÆ
�
G0x
G,Á�Ê.Ë¤$HM/Á�Æ�Â�Ê/w¼$HJ�Ê�Á�G��
�,Å9M!�N=�Â4��ÈºÊ$#�G�JLG,x¼M+ .M/Âºw��5Æ
�
G�ÇHJ��äÆ�JLG�È¦M$'
M�ÆLÂºÊ.w9�3#B�
Â¦Á��
Á�Ê/Ë¤$HM.Á#ÆLÂ�ÇHG��pÆ
�
GOÂºw"Æ�G,JÀÉ M.Á�G.�9Ë M+I/G���Â�ÆVË�Ê.J�G x�Â��0Á�K
ÈºÆFÉ¶Ê.J�Æ
�
G0È�Ê$#�G�J�È�M
N.G�J��³Æ�ÊE /G�ÆcM!�FÁ�Ê/Ë¤$HM.Á#ÆFM!�
I�G�É¶Ê/JLGG��Æ
�
G_JLG�È¦M$'
M(Æ�Â�Ê/w0Æ��
G�JLG�É¶Ê.J�G1��ÈºÊ$#@�vx�Ê$#¥w�%

EBÈ�Æ��
Ê/K- !� Æ��
GmÃ.G�JLN x
G�w-��G0Ë¤G,x�Â�K
Ë��>ÂºÉN�
�HM+I.G�w M�Æ�Á�Ê/w��äÆ�M(w"Æ9=7�dÂ8�VÂºw M �ÀÆLM�ÆLÂºÊ.wHM(JLN �ÀÆLM(Æ�G.�XÆ
�
G
$�G,JÀÆLK
J�I�M�Æ�Â�Ê/wzM�Æ³È¦M(J� /G,J = ÈºG2M/x;�BÆ�ÊOÆ
�
G=�LM(Ë¤GcË¤G,Á���M(w
Â4�ÀË5�BÆ
�HM(Æ�M/J�G�M(È4�ÀÊmM�ÆN#�Ê/J�Igx�K
JLÂºw- mM+ .G�Â�w; H%
���
G�JLG�É¶Ê.J�G.�"ÂºÆaÂ4�¥w
Ê(Æ@��Ê5�ÀK
JL$
JLÂ8��Â�w; cÆLÊ¤ÇHwHx�M=�ÀÈ�Ê$# JLG(*�Á�Ê.Ë¤$HM/Á�Æ�Â�Ê/wO$HJ�Ê�Á�G��
�vM(É�Æ�G�JvÆ��
G_$DG�J�Æ�K
JLIHM�ÆLÂºÊ.w9%

���HGO$
JLG,Á�Â8��G0É¶Ê.J�Ë Ê(É¥Æ��
GOJLG�È¦M$'
M�ÆLÂºÊ.w Á�M/w I�G¾G('�$DG,Á#ÆLG,x�ÆLÊ¼IDGOË¤Ê�x�G�È¥x�G,$�G,wHx�G,w.Æ2�>M�Æ�ÈºG2M!�ÀÆ�M�Æ
�v�
Ê.JÀÆ�Æ�Â�Ë¤G��*��É¶Ê/JvG('
M(Ë¤$
È�G/��Â�wmÆ
�
G_Á�M?�ÀGpÊ(É "äÆLM/$
$
Â�w; !$H�"Æ
�
GpÇHJ��äÆ2��JLM/$
Â¦x0$HM/JÀÆvÊ(É7Æ
�
G�JLG�È¦M$'
M�ÆLÂºÊ.wOx�Ê*G��
w
Ê(ÆBG�'�Â8�ÀÆ,%����
G�JLG�É¶Ê.J�G.�;#�Gcx�Ê w
Ê/ÆBÂºw*Ã.G��ÀÆ�Â8 .M�ÆLG_Â�Æ³Âºwjx�G�ÆLM/ÂºÈ���M/wHx�K
wHx�G,J�È�Â�w
GFÊ/wHÈºNOÆ
�
GVË�Ê��äÆaJLG�È�G�Ã�M/w.Æ
É¶G,M�ÆLK
JLG��*�¥G�Ã/G,w�Æ
�
Ê.K; !�¼Æ
�
G��ÀN%�ÀÆ�G,Ë �ÀG,G�Ë5�aÂ�w1"�G�2"K
Â�ÈºÂ�I
JLÂºK
Ë'$z� M!���
�
Ê$#¥wgÂºwU. K!/��DÆ��
GVx�G,w-��G���N%�äÆLG�Ë
Â8�B�ÀÆLM(Æ�Â�Ê/wHM/J�N0M/wHx�x�Ê*G��vw
Ê/ÆBx�Â8��$
È¦M
N0M+ .G�Â�w; "!��*Æ
�
G_JLG�È¦M$'
M�ÆLÂºÊ.wOÂ4�vw
Ê/w;*�G�'*$DÊ/wHG�w"Æ�Â¦M(È9M/wHxOÃ.G�JLN ��ÈºÊ$#_%

7�wW��K
Ë¤Ë M(JLN/�%#�G1�HM
Ã/G1�
�
Ê$#¥wmÆ
�HM(Æ¥Æ
�
G��BM(wHx�Ê.Ë �7G�ÆLJ�Â4�;%gÊ�x�G�È7J�G,$
JLÊ*x
KHÁ�G���Æ��
GcÁ�Ê/Ë¤$
È�G('m$-�
G(*
w
Ê/Ë¤G�wHÊ/È�Ê! /N M($
$DG,M/J�Â�w; jÂ�w JLG,M/È}G�'*$DG�JLÂ�Ë�G,w"Æ��_É¶Ê.JVÈ¦M(J� /G0M/wHx M/I
J�KH$�Æ�Á��HM/w; /G��FÊ/É¥Æ
�
G¾x�J�Â�Ã*Âºw- ��0M�Æ
�ÀË M(È�È�ÆLÂºË¤G���M�É�ÆLG�J�Æ
�
GBÁ���M(w; .G/�(Æ��
GaJLG,M.Á#Æ�Â�Ê/w¤Ê/ÉDÆ��
GN��N%�äÆLG�Ë Â8��Ê/$
$DÊ?��ÂºÆ�G¥ÆLÊ)#B�HM�Æ�Á�Ê/KHÈ�x¤IDGaG('�$DG,Á�Æ�G,x
ÈºÊ*Ê!I*Â�w; �M�ÆdÆ
�HGaÁ�Ê/w��äÆ�M(w"Æ =0Á�Ê/Ë¤$HM.Á#Æ�Â�Ê/w¤Á�KHJ�Ã.G��*�9Â�É = Â4�>x�G,Á�J�G2M!��G,xr�
Æ��
G@��N��ÀÆ�G,Ë Á�Ê.Ë¤$HM/Á�Æ�ÂºÇHG��XIDG�Æ�Æ�G�J2�
#B�
ÂºÈ�GBÂºÆ� /G�Æ��}x
G,Á�Ê.Ë¤$HM/Á�Æ�ÂºÇHG,x¤É¶Ê.J�M/w0Â�wHÁ�JLG,M?�ÀGaÂ�w =7%�E�Æ�È¦M(J� /G,JdÆ�Â�Ë¤G��,�.Æ��
G�Á�Ê/Ë¤$HM.Á#ÆLÂºÊ.w0JLM(Æ�GBÁ�J�Ê��
��G��
Ê�Ã/G�J�ÆLÊVÆ��
G_Ê/wHG�M(ÆBÁ�Ê.w-�äÆ�M(w"Æ;= �XÆ��
Â8�aG(O5G,Á#Æ@#vM!�}Æ��
G�JLG�É¶Ê.J�G_Á�M/ÈºÈ�G,xM"
�
�
Ê.JÀÆ
*�ÆLG�JLË Ë�G,Ë¤Ê/JLNa$
. �$/�%

%jÊ/JLG�Ê�Ã/G,J,��#�G���M
Ã/G�Âºw*Ã.G��ÀÆ�Â8 .M�ÆLG,x0Æ
�
G_JLG�ÆLK
J�w¾ÆLÊVÆ��
G_$
JLG�Ã*Â�Ê/K-�vÃ�M(È�K
G�Ê(É�Æ
�HGFx�J�Â�Ã*Âºw- H��Â�w¾Ã�M/J�Â�Ê/K-�
Æ�Â�Ë�G¾JLG� /Â�Ë¤G��,��M(w�x �
�
Ê$#¥w Æ
��M�Æ0M(w ÂºwHÁ�J�G2M!��GOÂ�wM= G�J�M!��G���2"K
Â¦Á�I"È�N�Æ
�HGmË¤G�Ë¤Ê.J�N Ê/ÉaÆ
�
G�$
JLG�Ã*Â�Ê/K-�
Á�Ê/w
Ç- /K
J�M�ÆLÂºÊ.w-��#B�
Â�ÈºG.�DM(ÆaÈºÊ.w; ¤Æ�Â�Ë¤G��,��M x�G2Á�JLG,M!��G�Âºw =zÁ�M(w "�2"K
G�wHÁ��
$cÆ��
G9��N%�äÆLG�Ë KHw.ÆLÂºÈ�Æ
�
Gc$
J�G,Ã*Â *
Ê/K-�³Ã�M(È�K
GVÊ/É =�Â8�pJLG��ÀÆ�Ê.J�G2xgM(wHxjÆ
�
G Á�Ê.Ë¤$HM/Á�Æ�Â�Ê/w �ÀÆLM/JÀÆ��³M! .M(Â�wgÉ¶JLÊ/Ë M¾Á�Ê.w�Ç- /KHJLM(Æ�Â�Ê/wW�ÀÆLM�ÆLÂ8�ÀÆ�Â¦Á�M/ÈºÈ�N
G�2"K
Â�Ã
M/ÈºG,w"Æ�ÆLÊ¤Æ
�
G_Ê.w
G�$�G,JÀÆLK
JLI�G2x¾M(Æ ;W8 ; 5 %

7�Æ³Â8�Bw
Ê(ÆLÂ�Á�G,M(IHÈºG_Æ��HM�Æ��ÀKHÁ��gM IDG���M
Ã"Â�Ê/KHJ@�v�HM/J�G��@��Ê/Ë¤G)�ÀÂ�Ë¤ÂºÈ¦M(JLÂºÆ�Â�G��B#¥ÂºÆ
�gÆ��
GF$;�HG�w
Ê.Ë�G,wHM¤Ê(ÉdJLG(*
>äK
Ã/G,wHM�ÆLÂºÊ.w M(wHx�Ë¤G�Ë¤Ê.J�NzÊ/I-��G�JLÃ/G2xzÂ�w Æ��
GmÁ�Ê/w"Æ�G�'"ÆVÊ(É@�À$HÂºw%*L /È¦M!����G��5. PJ/�%E7�w Æ�G,Ë�$DG�J�M�ÆLK
JLG(*�Á�N�Á�È�Âºw- 
G('�$�G,J�Â�Ë¤G�w"Æ��7Ê/w�Æ��
GvM+ /G,Âºw- aÊ(É-��$
Â�w%*~ .È�M?�
��G��9ÂºwHx
G�G,x9�
Æ
�
G}Æ�G,Ë�$DG�J�M�ÆLK
JLG�Â4�7Á��HM/w; /G2xpÉ¶J�Ê.Ë���Æ�Ê�� N =��
M�ÆK;�5}�
M(w�x0IHM.Á�IVÆLÊ�� M�ÆK;�5 N =B;#Å
M�ÆK;�5 McJLG��ÀÆLM/JÀÆ�Ê(É9Æ��
GpJ�G,È�M+'�M(Æ�Â�Ê/w0Â4��Ê/I-��G�JLÃ/G2xr�*M(wHxr��M(ÆT;�5 N =B;
M(wHxmÂ�É =�� Â4�vw
G� .M�ÆLÂºÃ.G/�
M�Ë¤G�Ë¤Ê/JLN Ê(É�Æ
�HG_$
J�G,Ã*ÂºÊ.K-�vM+ /G,Âºw- �M(Æ�� Â4�vJ�G2Á�Ê�Ã/G,J�G2xr% ���
G���G�G(O5G,Á#Æ��B�HM
Ã.G
I�G,G�w M(wHx�M(JLGB�äÆLÂºÈ�È;#¥Â¦x�G�È�NVx
Â8�LÁ�K-����G,x�M(wHx=�ÀÆ�KHx�Â�G,x9Å/Æ��
G�N�M(JLG�Á�G�J�ÆLM(Â�w
È�Ncx�K
GvÆLÊ_Ã/G,J�N9��K
I�ÆLÈºGaM/wHx�Á�Ê/Ë�*
$
ÈºÂ¦Á�M(Æ�G2xO$;�HG�w
Ê.Ë�G,wHM
�
M/wHx¾Á�M(w¾IDG_J�G,$
J�Ê�x�K�Á�G,x9�r�2�é°"���HI*N��
Â�G�J�M(J�Á��
Â¦Á�M(ÈDË¤Ê�x�G�È4�¥Ê(É�$;�HM?�ÀG1��$HM/Á�G�.º1/1�/��
Ê/JaI*Nmx
J�Ê.$
ÈºG�Æv*�ÈºÂ8I/G_Ë¤Ê�x�G,È8�C.�1
&J/�% 7�w�Æ
�HGVÁ�M?�ÀG�Ê/É�Æ��
G�� �;% ��#}G1��M
Ã/G)��G�G�w¾Æ��HM�ÆaÆ��
GcG�'�$
È�M/wHM�ÆLÂºÊ.w�Â8�
ËcKHÁ�� �ÀÂ�Ë¤$
ÈºG,J,�%��ÊcÆ��HM�ÆvÆ��
GpM/wHM(È�Ê! .N=#¥Â�Æ�� ��$
Â�w%*~ .È�M?�
��G��"�ÀG,G�Ë5��Ê/w
È�N $;�
G,w
Ê/Ë¤G,w
Ê/È�Ê! .Â�Á,M(È5M(wHx,�v�
Ê.K
È¦x
Á�G�J�ÆLM/ÂºwHÈºN¾w
Ê(Æ�IDGFÆLM!I/G,wgÆ�Ê*Ê0É M/J,ÅDÆ��
G���Â�Ë�Â�È¦M(JLÂ�ÆäN¾Ê(É ��Ê/Ë¤GcJLG���K
ÈºÆ��³I�G�ÆD#}G,G�w ��KHÁ��¼x
Â O5G�JLG�w"Æ³$-�"N%��Â�Á,M(È
�ÀN%�ÀÆ�G�Ë5���¶w
Ê.w%*�Æ
�
G,J�Ë M(È< /J�M(w*K
È¦M(JBË�G2x�Â¦MOM(w�x�Æ
�
G,J�Ë M/È<��$
Â�w%*~ .È�M?�
��G���!vÂ4���
Ê$#}G,Ã/G,JaÂºw"ÆLG�JLG��ÀÆ�Â�w; H�DÂºw �ÀÊ
É M(J¥M!�vÂºÆ¥G('�$
È¦M(Â�w-��#B�*N0Ë¤Ê*x
G�È4��Æ
�HM(Æ���M
Ã/GpI�G,G�w�K-��G,xOÆ�Ê x�G��LÁ�JLÂ�I�GpÆ
�HGpG,Ã/Ê.ÈºK�ÆLÂºÊ.wOÊ/É ��$
Â�w, .È�M?�
��G��}Âºw
$;�HM!��GN��$HM.Á�Gc�L�,�é°"����Æ�J�M($OË�Ê�x�G,È<.º1,�H�À1�K+/DM/wHx J�M(wHx
Ê/Ë�*~#vM(È8IcË¤Ê�x�G,È<.é)�/¶!�M/J�G³M(È4�ÀÊcM/I
È�GaÆ�Ê¤M/Á,Á�Ê.K
w"Æ>É¶Ê/J
Æ
�
G_$;�HG�w
Ê.Ë�G,w
Ê/È�Ê! .N Ê(É< /J�M(w*K
È¦M(J¥Á�Ê.Ë�$�M/Á#ÆLÂºÊ.w9%

7�ÆS��G�G,Ë5�vÆ�Ê¤K-�,�;�
Ê$#�G�Ã.G�J2�.Æ��HM�Æ¥Æ��
G)�ÀÆ�KHx�NmÊ(É7Æ
�
G)�HG�Æ�G,J�Ê? /G,w
G�ÂºÆ�Â�G���� M/wHxmÆ
�
G,J�G�É¶Ê/JLG�Ê(É7JLG,M/ÈQ�À$�M/Á�G
Ë�Ê�x�G,È8��!pÁ�Ê.K
È�x IDG Á�JLKHÁ�Â¦M(ÈXÉ¶Ê.J�Æ
�
G K
w�x�G�J��äÆ�M(wHx
Âºw; ¾Ê(É�Æ
�HG IHM!��Â�ÁVË¤G,Á��HM/w
Â4�ÀË5��K
wHx
G�JLÈºN*Â�w; ¾Æ
�
G0x�N�*
wHM(Ë¤Â¦Á��dÊ/ÉrÆ
�
G��ÀGS��N%�äÆLG�Ë5�,%M7�w¤Æ��
Â8�}JLG���$�G2Á#Æ,�"x�G�Æ�M(Â�ÈºG2x G('�$DG�JLÂºË¤G,w.Æ��>M(IDÊ/K
Æ>Æ
�
G³ÈºÊ�Á,M(È
JLG,M/J�J�M(w; .G�Ë¤G�w"Æ��
x�K
JLÂºw; Á�Ê.Ë�$�M/Á#ÆLÂºÊ.w Á�Ê.K
È�x $
J�Ê�Ã*Â¦x�GjÃ�M(È�KHM/I
ÈºGzÂºw
É¶Ê/JLË¤M(Æ�Â�Ê/wµÉ¶Ê.JOÆ��
G¼KHwHx�G�J��ÀÆLM(w�x�Âºw- Ê(É_Æ��
G IHM!��Â�Á
Ë�G2Á��HM(wHÂ8��Ë5�¥M�ÆB#}Ê.J
I Â�wgx�G�w��ÀG1 .JLM/w"KHÈ�M/J}Ë¤G,x
Â�MH%



���������	�
����
�������� ��� ~��³|7q������ o! �~�"� 7q5o#�!$!%.o�q&�³~�"#�¦o ���D�

	%� '�� 	 �9Ú¥Ð"�7Ñ

� (�� '"Û,ãvæ�ãäÝ�ï�Ý�Ü�ìvà²Ü�ì�ãäÛ(è.ß.ïLìäà²Û2Ü¤ìäÛ_ìäí"ÝBÛ�ê
ÝLãÀæ�á�áDø"í"ÝLÜ"Û2å_ÝLÜ"Û2á²Û,õ,î¤ë�ÝLÝ���� �	�����
	�	 � �
���F
��T����� � ��è.àéìäÛ,ãäëv� ������ ����� ������������� � �"!$#�� � ��% 
'& � � � �(���)� �
*,+.- /0+�132 �54¥á²ß � ÝLã�Ï}ï#æ,è.Ý�å_à²ïBÎ9ß"â"á²à²ë�í"Ý�ãäë � )Xí"ÝBÚ�ÝLìäí.ÝLã�ù
á�æ,Ü*è/ëv�T()676"8/Ò

� �9�çÑ/Ý�Ý � �¦Û�ã�Ý��.æ,å_ø"á²Ý ��: �	�$;�<>=@?��BA �BCK� � ���3� ����� �3�3+ED � !3D � !�+GF �"�IHJ�B� # �K�G� � � F�
 �$� �"!L&M/ � � 
 ��% ��� 
 � � �3� �� ��á²ë�Ý�ê(à²ÝLã �$N Û2ß.ë�ìäÛ2Ü��K(O6QPR8 � Ð�í"æ,ø/ì#Ò�P�Ò
� �R�TS <VULW
X � �Y<[Z�� æ,Ü"è A,W
	�<V\^]7<VWM��� � �K�3� � �^_�
 
 ��`@
���� � ��aLb � (O67676��G6 (
�(Ò
� :"� � ���	�
� � ��� æ�Ü*è ?[W�� � �LWdc � �
e � ����� � �
+ �LfLf � �,03030�� :�: 0 (2Ò� �9�çÑ/Ý�Ý � 
 � D � � c�<V	�U � 	��gCK�Vh � �
�Y���^	�	i���Vhkj�UL<VWlZ��mh��.W
;�ULn	��;�Xl��� o'pK� æ�Ü*è A,;�\k]"< �
	�X^W
]7Wl? ��q � � à�Ü1 H � ! � � � � � 
 � �R!�&�_��"!�& � Fsr � 
 �t& � Ý#è.àéìäÝ#è_â�î ����pK�LuvW
;
	�\ �4��Û�ãäá�èFÑ/ï�à²Ý�Ü�ìäà +*ï(��()6"6QPaæ,Ü*è�ãäÝ���ÝLãäÝ�Ü.ï�Ý�ë

ìäí"ÝLãäÝLà�ÜHÒ
� �R� �JW
wOw � �
�
	�XgA �mhLx,=���U$n � 	�=�W<���mhLZy; � ��n{z7�JZ�� æ�Ü*è � � � \ � � � �$ZR� � �K�3� � �$_ 
 
 �B` 
���� � �3aL| � �,030�0J�

�'� � �(Ò
� P9� ?[;
X
<V	�\ : �mh S <VULW
]��
w�Z�� æ�Ü*è p W
;
]"<V}
; � 	ij7� � +~F � ! � F��3�JF � & 
 � �O�R�%� � �"� & � !	�RF ��� �����E� F H � � � ��� !

��� D � �R!$#�� � � F 
'& � �@#3!L& 
 ��
 ����� ��� ��� ! �"� �'� 
 � � � à²Ü��E� F H � � � �5� ! ��� 1 � � � ���v��� �"!B#�� �,� 
 � �"!�& �Y�"� & 
 � � �Ý#è.àéìäÝ#èBâ�î z7�3��W^]��k�Y���^w æ�Ü*èv� �3q � ]7]"<V	 ���Xæ,á�#
Ý�åFæ}ÏBÒ,ÏBÒ � 	}Û�ì�ìäÝLãÀè"æ�å9� ��0�030/ôJS <>ULW^],�
w.Z��VhBzv;��$;
pK� æ,Ü"è p W^;�]"<V}
; � 	�j � ��� # � � �K�3� � � e � �0�Lf � ��0�030�� ��076/Ò

� 8R� A���\^]7<VW���<GCK�mhE?[W�� � ��W0c �mh ��� �	�����^	�	 � �K��� æ�Ü*èyS <>ULW^X � �G< Z�� � ���3� � �[_�
 
 �[`@
���� � �E�$� � (O6767P��
( �"P �(Ò

� 6R� A���\^]7<VW���<
CK�Vh��I��<Vw�n
		�
�Y;�� ��nL� : � æ�Ü*è ?[W�� � ��Wyc � � _��"!L& � F�-	
�� � � �(%i� & 
 � � ß.Ü"ø.ß"â"á²à²ë�í"Ý�è=� ()676"6J��Ò
� ( 09� ��	�<V\^n	����� �I�Vhkq?�
	�X���<>ULndA ���B�mhk? ��;dA � S �mh�� � � \ � � � �kZ�� æ,Ü"è�S ��\ � ] : �^��� ���3� � �k_ 
 
 � � �

|
� � ()676 ��� �"6 �"P(ôkS W$� �
=�CK�k���mh
��	�<V\^n	����� �I�mh
p W$�^<>	 � ]7]"<(Z��mh�� � � \ � � � ��Z�� æ,Ü*è@S ��\ � ] : ���� � �Y�"� & 
 � -�
 ��� ! � ��� �
�B� � ()6"6QP��.P"6/ô
S W$� �
=�CK�
���Vhk��	�<>\kn	�����@�I�Vh@� � 	�o S �
<V��CK�mh�� � � \ � � � �
Z�� æ,Ü"è{S ��\ � ] : �^��� � �K�3� � �k_ 
 
 � � �L|�� � ()6"678J�K()67P (,ô � � � \ � � � �^Z�� � à²Ü � (��¶Ò� (3(�� �.W
;�ULn	��;�X����kpK� æ,Ü"è z � �
	yz7� �^e � �K�3� � �k2 �L| � ()6"6 ���%� � �(Ò

� ( �)� uvW^wOn�<>	
W � �mh ? � ���^<��	� � ��� æ,Ü"è �.W
;�ULn	��;�X0����pK� � % #�� � � H ��
 ��� F�� � ! � �'�"� � � �R!�& % 
�F �"��� � !� � 
 ���'��H ��
�� %i� & 
 � �O�"� 1 H � !L� � � � � � 
 � � ï�Û,Ü*è/ù åFæ�ì���030�076 ( �'��Ò
� (
�9� �.W
;�ULn	��;�X����kpK� �ke � �K�3� � �^2 �$b � ()6"6 ���K(9P,0 ��Ò
� (1:R����� �
X�z7� � ï�Û2Ü"è/ù åFæ�ì��,03030 ��: � �(Ò


