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ÓDÅ
ÓGÐ uWÇ7ÔmÐ�{�ÕÖÒ ��tK]�Ç�È�É×\^nGe�Ð|Ø[ÒgÔ u ¿fJiI {
ÅXu�Ç7ÔNÒK{~Õ�Å>Æ)u�Çk{ ��tK]�Ç�È�É�Ù u ¿fJÚ¿ {

® n�_b�Gai}~j��g\^��ZGdcjB�sz~q J u ¿fJ�I {Xac},_m�Gj
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ÓGÇ u���ê ëNÐ�ÔmÐ�{Gë
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Y¦}
��Õ�Ç'& ë�Ð�Ô u ¿fJ�IKI {
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�D\^}/}�tKdcrg_mactKn
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\ � dijl}�u ¿fJI� { J ® n��x\^��_l�<��tK]|j�\^�N���f�gj�eJ��È�É1�-_b�Gj��(\BZ(ÐLKMN�¼u��gÔmÐ�{~ac}|_m�Gj¦}�tKdcrf_bact^n(t^�V_m�Gj�tK]�eGacnD\B]��
eGa�h-j�]mjlno_map\^d*j�qsrD\B_baitKn�acnGa�_bac\^d�§Ä�^\BdcrGj/ZG]�t � dcj��O ÇO Ð uWÐ�{�ÕÖë ��tK]�Ð
Ø@ÒgÔ u ¿fJ�IP� {

ÇXuxÒo{�ÕQ�GÙ u ¿fJ�IR� {
³ j��/aidcdk}mjlj£}m�gtK]�_mdi���gt)�Ï_bt��Kjlngjl]b\Bdcacº�j�_b�Gai}�t � }�jl]��B\B_mactKn J



S � S�T S=U6V�W �AXY� W � V�Z[W �]\ Z[^A^AS � S=U6V�Z_W � Sa`�b6W�V�Z � U,c d
ægJfe�U�g�S,hjisU�k�hGOVUWQXM

Ã j�_(rG}(��tKnG}maieGjl]��^\B]mact^rG}��
\��<}�acnä�/�gac�N�ä�|jÊ��\Bnä�<ac}mrG\^dcaiºlj�_b�Gj�}mtKdirg_baitKn�u ¿fJiI ¿ {�_m�Gj�ainGai_map\^dé§
�B\^dcrgj�ZG]mt � dcj�� u ¿<Jíì {l$-u ¿<JÚî { J¤è tK]'eGj��Dngai_bj�nGjl}�}l�|acn½_b�Gj���t^dcdct �/ainG��ZGdit^_b}���dcj�_¬rG}�_N\^©Bj�ë�Õ ¿ \BnGe
Å>Æ)u�Çk{�Õ j��fZ9u9&/Ç : { J¦è ac]�}�_l�E�|j¬��\BnÊZGdctB_¦Åm
C
CnkÇ���tK]1�B\^]maitKrG}1�N�GtKac��jl}�tB�~Ð��k}m\ �vÐ�Õ Òg�EÐ�Õ I �*\BnGe
Ð�Õ ¿fJ
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å t��Kj�_ � j�_�_bj�]�]�jl}mt^dcrg_mactKn�t^�
_m�Gj�}mrG]`�x\^�ljB�X�|j(�D\��Kj��N�GtK}�jln¤_m�Gj�nsrG� � j�]�t^�
�K]maie0ZEtKains_m}�acn � t^_m�
_b�gj'Ç0\^nGeÊ_b�gj'Ð1eGac]�jl��_mactKng}�_bt � j î ÒÊu�_b�gj¬eGj��x\BrGdi_��^\BdcrGj � j�acnG� ¿^î { J Y�dc}mtg�k_b�gj zRra°�x�� t^Zg_baitKn�ai}
}mj�_'_mt v�¯�r ~ s ~ y?��r�y � � ���/�Gai�N� ��jl\^nG}£_b�D\B_�}mt^��j�dcj��^jld¯�lrG]`�Kj�}�t^��_b�Gj�}mrG]`�x\^�lj(\^]mj�eG]b\��/n J uÄ¡fj�j
_b�gj£egac}m��rG}m}�actKn � jldct �Ï\ � tKrg_1�ltKno_mtKrG]/ZGdctB_b} J { å �Gj�eGac]�jl��_bact^n���]�tK� �/�gac�N��_b�Gj�ZGdit^_/ac}��<acj��
j�e��l\^n
� j���tKno_b]mt^dcdcj�e*��eG]b\B�K�Kacng��_m�Gj£�lrG]�}mtK]/�/ai_m��_b�gj�dij��W_/��tKrG}mj � rg_�_btKn�eGjlZg]mjl}�}mj�e�}m�Gt �/}�\��/ac]�j���]m\^��j
�lr � j�_m�D\B_�ac}']mt^_b\B_bj�e � �¤_b�Gj���t �Kjl��jlno_�t^�/_m�Gj���t^rG}mjB 
ZG]�jl}m}�acnG��_m�GjJ¿ ��r���� ©Bj��»]mj�eG]b\��/}�_b�gj
ZGdit^_ J|å �Gjl]�j¬\^]�j���\^no��t^_b�gjl]1tKZg_baitKnG}���tK]/�lt^ns_m]mtKdidcainG��_b�Gj�\^ZGZEj�\^]m\^nG��j�t^�X_b�Gj�ZGdctB_��>\^nGe�}mtK��j�t^�
_b�gjl� \^]mj�\��B\^acdc\ � dcj�t^n�\���jlnsr�_b�D\B_|ZEtKZG}
rgZ��/�Gj�n(_b�Gj�]mai�K�o_|��tKrG}�j � rf_m_bt^n(ac}¯�ldiac�N©Bjle��/�gacdcj/_b�gj
�lrg]m}mt^]1ai}�t �Kjl]/_b�gj£Zgdct^_ J

è ainD\^dcd��K�*�|j(�l\^n0�<ac}�rD\^diacºlj�_m�Gj�}�tKdcrf_bact^n0rG}�acnG��\���tKno_btKrg]�ZGdit^_ J Y ��tKno_btKrG]�ac}£\���rG]��^j(ain0_b�gj
u�Ç7Ô�Ð�{°§°Zgdp\^nGjÊ\^dctKng�¤�/�Gac�N��ÅXu�Ç7Ô�Ð�{ÊÕ ÀE�1�/�Gj�]mjYÀäac}(�ltKnG}`_N\^no_l��\^nGe�\ ��tKno_btKrG]�Zgdct^_(�ltK��ZG]mai}mj�}
�lt^ns_mtKrG]�}|��tK]m]�jl}mZEtKnGegacnG��_bt�}mj��Kj�]b\^d>�B\^dcrGj�}�t^�,À J~è tK],_b�Gj1}mt^dcrg_mactKn�t^�E_b�gj���tKno�Kjl��_baitKn(ainGai_map\^dé§«�B\^dcrgj
ZG]�t � dcj����>´"µ�¶E·c¸£eg]b\��/}1_m�Gj���tKdcdit �/acnG�¬��tKno_btKrg]1Zgdct^_ J

o ~ yR��r;y � ��v;x�y?rLt � t��L�wr�{��Y�����=���=��� � �Dr�� � �=�¤�±�½���;qR����£9� � ��� � ª;{�µ
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y�aihkjl]�acnG�'�K]b\��<}m�l\^dcj�acno_mjlnG}�ai_baijl}£u�tK]��ltKditK]m}b{
acnGegac��\�_bj�eGa�h-j�]mjlno_/�B\^dcrgjl}�t^�¥À J
z�\^�N����tKno_btKrg]¦�lt^nG}mai}�_b}1t^�X_°�
t�ZG\^]b\^didcj�d*}�_m]b\^ai�K�o_�diacnGj�}l�>ZGdc\^�lj�e�}`�f����j�_b]�ac�l\^dcd��(�/ai_m��]�jl}�Zkj���_¦_mt

_b�gj
_b]m\)��jl��_btK]`�'t^�g_b�Gj�ZEj�\B© J ® nGeGjlj�e�ÅXu�Ç7ÔmÐ�{�Õ�Å>Æ)uWÇÂ&¬ë�Ð�{$ai}X��tKnG}�_b\^no_~�/�GjlnÃ��Õ�ÇÂ&�ëNÐ9ac}X�ltKnG}`_N\^no_l�
}mt�_b�gj£��tKno_btKrg]m}1\^]mj���tK]���j�e���]mtK� _b�Gj�dcainGjl}

Ð�Õ I
ë ÇÄ& I

ë � u ægJiI {
�/ai_m�����f�gj�e J �1t^_bai�lj¬_m�D\B_�Ç ai}�_m�Gj��GtK]�acºlt^ns_b\^d~\��fai}�\BnGe�Ð¦ac}�_b�gj��^jl]`_bac�l\^d�\��fac} J�å �Gjl]�j���tK]�j�_b�gj
}mditKZEj¬t^�¯\��lt^ns_mtKrG]��G\^}�rGnGa�_b}�t^�~_mac��j't �Kj�]�eGac}`_N\^ng�lj^ VainÊt^_m�Gjl]¦�|tK]�eG}l�*_m�Gj�ËWÌ�
^¸�ÛÅ
 ¸¬t^��_m�Gj¬}mditKZEj
�D\^}�rGnGa�_b}1t^�$�^jldct<�la�_°� J ® n�_m�Gj'Zg]mjl}�jlno_�j��G\B��ZGdij^�D_b�gj'acno�^jl]m}�j'}�dctKZEj�ai}1_m�Gj'��tKno�Kj���_baitKn��^jldct<�la�_°�vë��
nD\^��jld�� ¿fJ ® �Vë
�
j�]mj�º�jl]mt�uÜ\^}¯ai_¯ai}���t^]|z~q J u ¿fJ�I {m{��o_b�Gj1�ltKno_mtKrG]m}¯�
t^rGdce � j/�Kj�]�_bai��\^d>diacnGj�}l sai�*ë��|jl]�j
nGj��o\B_ba��KjB�G_b�Gj��lt^ns_mtKrG]�}/�|tKrGdiev_macd�_
_bt�_b�gj£dij��W_l�gacngeGac�l\B_bainG����tB_bact^n(_bt�_b�Gj�dij��W_ J

ìgJÃÆ@ÂDO,Ç7QXR@Q1È¤À#Ç,h9P6hVT-O*ÂEPVU�g OVUWT�g
å �Gj£ZG]mt<�lj�eGrG]�j'rG}�jleÊainÊ¡fj�� Jk¿ _mt�}�tKdi�^j£_m�Gj'ainGai_map\^dé§«�B\^dirGj/ZG]mt � dcjl�¥u ¿fJ�ì {%$-u ¿fJáî {
�D\^}¦\��Kj�nGjl]m\^d�§

acºl\B_baitKn J ²
t^nG}maieGjl]��G��tK]�acnG}`_N\^ng�lj^�G_m�Gj�acnGa�_bac\^d�§Ä�^\BdcrGj/ZG]�t � dcj��
ÓDÅ
ÓGÐ u�Ç7ÔmÐ�{7ê¼ë^uWÇ7ÔmÐ�{ ÓDÅÓGÇ u�Ç7ÔmÐ�{�ÕÏÒ ��tK]�ÇÊÈ�É�\^nGe�Ð�Ø@ÒfÔ u ìGJiI {

Å$uWÇ7ÔNÒo{~ÕÖÅ>Æ)uWÇk{ ��tK]�ÇÊÈ�É�Ù u ìGJÚ¿ {
É j�]mj�ë�ac}£\v©snGt �/n���rGnG��_mactKng}�t^�|Ç»\^nGe"Ð� $�|j��/aidcd,�Dnge0_b�G\B_£ai_�}�_macdid,]mj�ZG]mj�}mjlno_m}'_b�Gj��Kj�dct<�la�_°��t^�
�lt^ns�^jl��_bact^n J�³ �D\�_��D\^}��N�D\^nG�^jle�acn��KtKainG����]�tK�¹z~q J u ¿<Jíì {�_bt�z�q J u ìGJ�I {/ac}/_b�D\B_1_b�gj¬�lt<j�¾��laijlno_�ë
eGj�Zkj�nGeG}1tKnvÇÊ\^nGe�Ð J ��j��Kjl]`_b�Gj�dcj�}m}l�>�|j��l\^n�Zg]mt<�ljlj�e��'rG�N��\B} � j���t^]mj J



Ê �������	�
è tK]�j�\B�N���g�fjle½��È�É1�Xdij�_/Ð�KM �»u��GÔ�Ð�{ � j�_b�Gj�}mt^dcrg_mactKnvt^�$_m�Gj£tK]meGainD\^]`��eGa�h-j�]mjlno_map\^dVj�q<rG\B_baitKn

acngai_bac\^d�§Ä�B\^dcrGj/ZG]�t � dijl�
O ÇO Ð uWÐ�{�ÕÖëBu�Ç7ÔmÐ�{ ��tK]�Ð
Ø[ÒfÔ u ìGJáæ {
ÇXuxÒo{�ÕQ�GÙ u ìGJíì {

å �Gj��(\^ZvÐÂKM u��¼u��GÔmÐ�{�ÔmÐ�{�ac}�\�ZD\^]m\^��j�_bj�]maiºljle��lrG]`�Kj¬ain�_m�Gj�uWÇ7ÔmÐ�{°§«ZGdp\^ngj£�l\^dcdijle�\"âËGgµ^Û�µ<â�Í¨¸�Û�Ë_
�ÍxËÄâ
â�ß<Û©
^¸ J Y¦d�_b�GtKrg�K��_m�Gj�acngai_bac\^d�§Ä�B\^dcrGj$ZG]mt � dcjl� u ìGJáæ {%$-u ìGJíì {7��ac�K�o_ � j|eGai¾���rGdi_$tK]$ai��ZEtK}m}�a � dij~_bt�}�tKdi�^j
\^nD\Bdi�s_bai��\^didi�K�Ddij�_¦rG}�\^}�}mrG��j'_m�D\B_¦�|j��D\��Kj'�(\^nG\^�Kjle�_bt(�Dnge�\(}mt^dcrg_mactKn J uxY � \^}mai�']�jl}mrgdi_�ain�_b�gj
_b�gjltK]`��t^�XtK]meGainD\^]`�(eGa�h-j�]mj�ns_map\^d-jlqsrD\B_mactKnG}��^rD\^]b\Bns_mjlj�}/_m�D\B_1\�}mt^dcrg_mactKn�j��gai}�_m}l�>\B_/dij�\^}`_���tK]
Ð�ain�\
nGtKngjl��Zg_°��acno_mjl]��B\^d±Ì�ÒgÔ�Í¬u��s{�{��GZG]�t �faieGjle�_b�G\B_1ë�ac}�}�rGai_b\ � di���|jldcdé§ � jl�D\��^jle J {
��*,+�-/.10�2½Î�587�5 ²
tKnG}�aceGj�]/_m�Gj�acnGa�_bac\^d�§Ä�^\BdcrGj�ZG]�t � dijl�

ÓDÅ
ÓGÐ u�Ç7ÔmÐ�{Vê½Ç ÓDÅÓGÇ uWÇ7ÔmÐ�{�ÕÏÒ ��tK]�ÇÊÈ�É×\BnGe�Ð�Ø[ÒgÔ u ìGJÚî {

ÅXu�Ç7ÔNÒK{~ÕÖj��fZ9u9&'u�ÇÄ& ì {¤:�{ ��tK]�ÇÊÈ�É�Ù u ìGJ�� {
É j�]mj(ë^uWÇ7ÔmÐ�{�Õ Ç7��_b�Gj��ltKno�Kj���_mactKn¤�^jlditf��ai_°�"ac}£nGj��o\B_ba��Kj���tK]�ÇQ¶ Òg�$ai}£ZEtK}�ai_ba��Kj���tK]�Ç[Ø Òg�,\BnGe
acng�l]mjl\^}mj�}1��]�tK��dij��W_�_mt�]�ac�K�o_ J,å �Gj£acnGa�_bap\Bd�§«�B\^dirGj/ZG]mt � dcj�� ��tK]/\��N�D\^]m\^��_mjl]mai}�_mac���lrg]��Kj£ac}

O ÇO Ð u�Ð�{�Õ�Ç ��tK]�Ð�ØäÒgÔ u ìGJ�� {
ÇXuÜÒo{�Õ��gÙ u ìGJ�! {

��*,2=<?>A@8BC2ÏÎ�5E365�F jl]�ai�W��_m�D\B_�_b�gj£}�tKdcrf_bact^n�ac}
ÇXu�Ð�{¯ÕQ�,j��fZ9u�Ð�{�Ù u ìGJ�" {

��t � ac��\^�KainGj�_m�D\B_��|j�\^dc]�j�\^ef� �D\^e»\�}�tKdcrg_mactKn¤Å t^�1_b�gj�acnGa�_bap\Bd�§«�B\^dirGj�ZG]�t � dcj�� u ìGJ�I {%$-u ìGJá¿ { J
å �Gj�n��|j£��tKrGdievegj��DnGj�� � �

�¬u��gÔmÐ�{�Õ�ÅXu��»u��GÔ�Ð�{�ÔmÐ�{ u ìGJ�I Òo{
\^nGe��DnGe-�DrG}mainG��_b�Gj��N�D\^ain�]�rGdcjB�g_b�G\B_

Ó��
ÓDÐ u��gÔmÐ�{,Õ ÓDÅ

ÓGÐ u��»u��GÔ�Ð�{�ÔmÐ�{*ê ÓDÅ
ÓGÇ u��¼u��gÔmÐ�{�ÔmÐ�{ Ó��ÓGÐ u��GÔ�Ð�{

Õ ÓDÅ
ÓGÐ u��»u��GÔ�Ð�{�ÔmÐ�{*ê ÓDÅ

ÓGÇ u��¼u��gÔmÐ�{�ÔmÐ�{GëBu��»u��GÔ�Ð�{�ÔmÐ�{
ÕÏÒfÙ

å �srG}'� �|tKrGdie � j���tKnG}`_N\^no_�acn Ð���tK]��g�fjle¼j�\^�N�m�»ÈÖÉ J Y¦dc}�tG�~}mainG�lj)�0ÕÐ�¼u��gÔNÒo{��$�
j��|tKrGdie
�DnGe�_m�D\B_��¬u��gÔNÒo{~ÕÖÅXu��¼u��gÔNÒo{�ÔbÒo{$Õ�Å$u��GÔNÒK{,ÕÖÅ>Æ)u��o{�� å �Gjl]�j���tK]�jÑ� �|tKrGdce � j��Ka��Kjln � �½�¬u��GÔmÐ�{~Õ
Å>Æ)u��o{ J ® n�_bj�]m��}�t^�X_m�Gj��o�fZEt^_m�Gjl}�acºlj�e�}�tKdcrg_mactKn�Å7�G_m�Gac}���j�\^ng}�_b�D\B_1ÅXu��»u��GÔ�Ð�{�ÔmÐ�{,Õ�Å>Æ)u��o{ J

å �Gj�ai��ZEtK]�_b\^no_¦��tKnG��dcrG}�actKn�ai}�_b�G\B_�_b�gj�w¯y�z u ìgJiI {1]mjlqsrGai]mj�}�Å�_mt � j¬��tKnG}`_N\^no_£\^ditKnG���N�D\B]b\^��§
_bj�]mai}�_bai���lrG]`�Kj�}¦\^ngev_m�Gj�acnGa�_bap\Bdk��tKnGeGa�_bact^n�u ìGJá¿ {
}mZEjl��ai�Dj�}1�/�G\B_/_b�D\B_/��tKnG}`_N\^no_/�B\^dcrGj�ai} J

å �Gai}9�l\^dc��rGdp\�_bact^n�}mrG�^�Kjl}`_b}X_m�D\B_V_m�Gj|}�tKdcrf_bact^n�Å$uWÇ7ÔmÐ�{*��\^n � j¯t � _N\^ainGjle � ��jldiac��acnD\B_macnG��� � j�_°�
j�jln
_b�gj�_°�|t�jlqsrD\B_mactKnG}

Ç�Õ��¼u��gÔmÐ�{�Ô u ìGJ�IKI {
Å�ÕÖÅ>Æ)u��o{�Ù u ìGJ�I)¿ {
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å t�eGt�_m�Gac}��g�
j��|tKrGdcev}mt^di�Kj�_m�Gj�jlqsrD\B_mactKn

Ç�Õ��»u��GÔ�Ð�{ u ìGJ�I æ {
��tK] ��\^}1\¬��rGnG��_baitKn�t^�XÇÊ\^nGe�Ð��D}b\��'��Õ®Ó/uWÇ7ÔmÐ�{��>\BnGe�_b�Gj�n�}mj�_

ÅXu�Ç7ÔmÐ�{~Õ�ÅEÆ uÔÓ/u�Ç7Ô�Ð�{m{�Ù u ìGJ�I�ì {
z~qsrD\B_baitKn�u ìGJ�I æ {9��\^n � j1}�tKdi�^jle*�<\B_,dcj�\B}�_~��tK]/uWÇ7ÔmÐ�{,acn�\�nGj�ac�K� � tK]m�Gt<t<e�t^�k\�ZEtKains_/u��GÔbÒo{�� � �¬�<ai]�_brgj
t^�9_b�Gj ® ��ZGdcai�la�_ è rGnG��_bact^n å �gjltK]�jl�v�D}macng�lj�uÜÓ��ÄÕ^Ó��s{�u��GÔbÒo{~Õ I ac}/nGt^nGºlj�]mt J
��*,+�-/.10�2½Î�5EÖ65 è tK]�_b�gj½acnGa�_bap\Bd�§«�B\^dirGj�ZG]�t � dcj�� tB��_m�Gj½ZG]mj��lj�eGacnG��j��G\B��ZGdij^�£�
j½�|tKrGdce }�tKdi�^j
z~q J u ìGJI" {
_bt��DnGe�_b�G\B_

��Õ�Ç�j��fZ9u¤&1Ð�{�Ô u ìGJ�I)î {
�/�Gai�N��ai}�_b�Gj�jlqsrD\�_bact^nH��Õ�Ó/u�Ç7ÔmÐ�{ J ¡<r � }�_mai_mrg_bainG��acno_bt¬_m�Gj�acnGa�_bap\Bdk��tKnGeGa�_bact^n��Kai�^jl}

ÅXu�Ç7Ô�Ð�{~ÕÖj��fZ9u9&'u�Ç�j��fZ9u¤&1Ð�{¥& ì {¤:�{�Ù u ìGJ�IP� {
��*,2=<?>A@8BC2ÏÎ�5×Î�5�F jl]�ai�W��_m�Gac}�}�tKdcrg_mactKn J

® nv�KjlnGj�]b\^dÜ�g_b�gj���rgnG��_mactKn�Å�egj��DnGj�e�_m�Gac}��
\���ac}l�DainGeGj�jle*�>\�}mt^dcrg_mactKn�t^�9_b�gj£ainGai_map\^dé§«�B\^dirGj/ZG]mt � §
dcj�� u ìGJ�I {l$-u ìGJá¿ { Jäå t¤}mj�j�_m�Gac}��|�D]�}�_�ngt^_bai�lj�_b�D\�_(ai��ZGdiac��ai_¬egaihkjl]mj�no_bap\�_bact^n¼tB��z~q J u ìGJiIlì {¬}m�Gt �/}
_b�G\B_

Ó>Å
ÓDÇ u�Ç7Ô�Ð�{~ÕÖÅ�Ø Æ uÔÓ/uWÇ7ÔmÐ�{m{ Ó�ÓÓDÇ uWÇ7ÔmÐ�{�Ô u ìGJ�IR� {
Ó>Å
ÓDÐ u�Ç7Ô�Ð�{~ÕÖÅ�Ø Æ uÔÓ/uWÇ7ÔmÐ�{m{ Ó�ÓÓDÐ uWÇ7ÔmÐ�{�Ù u ìGJ�IP! {

u É jl]�j�Å Ø Æ egjlnGt^_mjl},_m�Gj�eGjl]�ai�B\B_mai�Kj
t^�EÅEÆ,�/a�_b��]�jl}mZEjl��_~_bt�a�_b}~\^]��KrG��jlno_ J {¬±�t^]mjlt �^jl]l�seGa�h-j�]mj�ns_map\B_macnG�
_b�gj£aieGjlno_mai_°�Ä��Õ�Ó/u��¼u��GÔmÐ�{�ÔmÐ�{¯�/ai_m��]�jl}�Zkj���_/_bt�Ð
}��Gt �/}�_m�D\B_

Ò£Õ Ó;Ó
ÓGÇ u��¼u��GÔmÐ�{�ÔmÐ�{ Ó��ÓGÐ u��GÔmÐ�{-ê Ó;Ó

ÓGÐ u��¼u��GÔmÐ�{�ÔmÐ�{
Õ Ó;Ó

ÓGÇ u��¼u��GÔmÐ�{�ÔmÐ�{�ëBu��¼u��GÔmÐ�{�ÔmÐ�{Eê Ó;Ó
ÓGÐ u��¼u��GÔmÐ�{�ÔmÐ�{�Ù u ìGJ�IP" {

å \^©sacnG����Õ®Ó/uWÇ7ÔmÐ�{��G�|j�}mjlj�_b�G\B_
Ò�Õ Ó;Ó

ÓGÇ u�Ç7Ô�Ð�{�ëBu�Ç7ÔmÐ�{7ê Ó;Ó
ÓGÐ u�Ç7Ô�Ð�{�Ù u ìGJá¿ Òo{

²
tKnG}�jlqsrGj�ns_mdi�^�k�¬rgdi_baiZGdi�<ainG��z~q J u ìGJ�IR� { � �vë^uWÇ7ÔmÐ�{�\^nGe�\^eGeGainG��z~q J u ìGJiI³! {
�Kai�^jl}1z~q J u ìGJ�I { J Y¦di}mtG�Ó/u�Ç7ÔbÒo{|ÕÖÇ � j���\^rg}mj]�»u��GÔbÒo{�Õ��G�D}mt�_b�G\B_1Å$uWÇ7ÔNÒo{¯Õ«�¬uÔÓ/u�Ç7ÔbÒo{�ÔNÒK{¯Õ«�¬uWÇ7ÔNÒo{
ÕÏÅ>Æ)uWÇk{��D�/�Gai�N��ai}
z~q J u ìGJá¿ { J

å �Gj���tK]�jl�KtKainG����j�_b�gtfe�t^�Xt � _b\^acnGainG��\�}mtKdirg_baitKn�ac}��l\^dcdijle�_b�gj�´�¸�Í�GDàlÎvà¤ÙÛÚ}Ggµ^Û�µ<â�Í¨¸�Û�Ë_
�ÍxËÄâË
 J
î<JÃÜÛg)UWM�Ý ´�µ�¶E·c¸ OVQQg)Q1iNÁXÂ¾Þ�ßÄà�g

´�µ�¶E·c¸��D\^}�\��x\^�laidcai_°�^��á=â=¿ r�y=y=x�z �9_b�D\�_�rG}mj�}£_m�Gj�±vj�_b�gtfe�t^��²
�D\^]b\B��_bj�]mai}�_bai�l}�_bt�}�tKdi�^j�ainGai_map\^dé§
�B\^dcrgj�ZG]mt � dcj���}$��t^]�\��ldp\B}m}~t^�kw�y�z~}¦u�nD\^��jld��K�^�D]�}�_`§°tK]�eGjl]~}���\^dc\^]~w�y�z~}~acn�}mj��Kj�]b\^dD�B\^]mac\ � dijl}N{V_b�D\�_
acng�ldcrgeGjl}�_m�Gj�©<ainGe��
j£�D\��Kj�}�_mrGeGaijle J

å t�}mj�j��Gt �ãá=â=¿ r;y=y=x�z �|tK]m©s}��K�D]m}`_~�ltKng}macegjl]$_m�Gj
j��G\B��ZGdij
t^�k¡<jl� JK¿fJ$å �<Zkj�_m�Gj
��tKdidct �/acng��´�µ�¶E·c¸
�lt^����\^nGeG} Jo p�qPrAsut á=â=¿ r;y=y=x�z�{1|



ä �������	�
o ~ yR��å�� ~ ræ|w���;qR¹=¹±t � t9�L�wr	{��wr�{�ç®� � �;q?¹=¹±t � t��L�wr�{��9�;{�� � |q ~ |w�¡£�zj� � �D�A��v�t���z��?��{Rªu|z?�a¯��a�a�¡|w�«z����=�L����� � |�=�a¯��a�a�¡|w�������=�L����� � |r��a¯��a�a�¡|w��ra� � �=�9�L|å �Gj��B\^]mac\ � dij ~ yR�aå�� ~ r �ltKno_b\^acnG}�_m�Gj�}mZEjl��ai�D�l\B_baitKn�t^�9_b�Gj£w�y�z JGå �Gj��B\^]mac\ � dcj q ~ ]mj�ZG]mj�}mjlno_m}�_b�gj

acngai_bac\^d-��tKnGeGa�_baitKnv\^}¦\��lrg]��Kj�acn¤u�Ç7ÔmÐ�ÔmÅ-{«§°}�ZD\^�lj£ZD\^]m\^��j�_bj�]maiºljle � ��_b�Gj��B\^]mac\ � dijfèo >ainv_m�Gj�Zg]mjl}�jlno_
j��g\^��ZGdij^�/_b�Gj�ainGai_map\^d/�lt^nGeGai_mactKnäÅ$uWÇ7ÔNÒo{ÊÕ j��fZ9u9&/Ç : {(ac}(]mjlZg]mjl}�jlno_bj�e � �@Ç Õ èK�/Ð�Õ Òg�¦\BnGe
Å�Õ�j��fZ9u9&�è : {|\^}¯��rGnG��_mactKng}
t^�jè J~å �Gj��^\B]map\ � dcj�} z?�a¯����a� � �=�a¯����a� �D\^nge r���¯��a�a� \^]�j¦]m\^nG�Kj�}|��tK] èo�
Ç7�>\^nGe�Ð��D]mj�}mZEjl��_bai�^jld�� J

��t �Ö_°�fZEj�_b�Gj���tKdidct �/acng�¬�ltK����\^nGe J
o á=â=¿ v�x=y?rLt ~ yR��å�� ~ r��éq ~ �Yz?�a¯��a�a�¥�D�=�a¯��a�a�¥�Dr���¯��a�a�¥�¸¯���qC·�¯�r��=��r�� � �±�� � · ~ s�¯����a� � �½� � ·�zRr���v�z���£ � ��� � ª;{�µ
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å �Gj�]mjl}�rGdi_¦ac}�\�eGj�ZGac��_baitKn�tB�,_b�Gj�}mtKdirg_baitKn�\^}�\�}mrG]`�x\^�lj�acn½uWÇ7ÔmÐ�ÔbÅk{°§«}mZD\B�lj J É \ �<ainG�(}�Zkj��lai�GjleÊ_b�gj
tKZg_mactKn ¯��	q³·�¯�r��A�Ar�� � � �G�
j��l\^n�\Bdc}mt��<acj���\^n�\^ngac��\B_baitKn�t^�-_m�Gj¦�K]m\^ZG��t^�*ÇêKM3ÅXu�Ç7ÔmÐ�{�\^}¯Ð,�B\^]maijl} J
u å ]���ai_ J {

��j��<_���tKnG}�aceGj�]/_m�Gj�j��g\^��ZGdcj�tB�~¡fj�� J>ìGJ~å �Gai}/acnGa�_bap\Bd�§«�B\^dirGj�ZG]�t � dcj�� ac}�}�Zkj��la��Djle�\^}���tKdcdit �/} J
o ~ yR��å�� ~ r��¡|w���;qR¹=¹Lt � t9�L�¤r�{��wr�{�çQ� � ��qR¹=¹±t � t9�L�wr�{j�¤�;{�� � |q ~ |w�¡£�zj� � �D�A��v�t��1t©z���ë;{�����{Rªu|z?�a¯��a�a�¡|w�«z�� � �=�©�R�L|�=�a¯��a�a�¡|w����� � �=�©�R�L|r��a¯��a�a�¡|w��ra� � �=�9�L|å �Gj£}mtKdirg_baitKn�ac}�t � _N\^ainGjlev\^}���t^dcdct �/} J
o á=â=¿ v�x=y?rLt ~ yR��å�� ~ r��¥�¨q ~ ��z��a¯��a�a�±�½���a¯��a�a�±�Ïra�a¯��a�a�±�4¯��	qC·�¯�r��A��r�� � �¥�¢�¯�z�� ~ s�¯��a��r�� � �±�mzRr�°�xA�A��v�¯�r ~ s ~ yR�ar�y � �L�¸� � · ~ s�¯������ � �D� � ·�zRr���v�z���£ � ��� � ª;{�µ
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³ j��D\��Kj�ainG�ldirGeGjle0_b�Gj ¢�¯�z�� ~ s�¯�����ra� � � tKZg_mactKn¤}mtÊ_b�G\B_'_m�Gj��N�D\^]m\^��_mjl]�ac}�_mac����rG]��^jl}�\^]�j�eG]m\ �/n J
³ j£�l\^n�\^dc}�t¬�faij��Ö_b�Gj��N�D\^]m\^��_mjl]�ac}�_mac���lrg]��Kj�}¦\BdctKnGj � ��rG}�acnG��_m�Gj ¢�¯�z�� ~ s�¯�����yR��x�° tKZg_mactKn*�

o á=â=¿ v�x=y?rLt ~ yR��å�� ~ r��¥�¨q ~ ��z��a¯��a�a�±�½���a¯��a�a�±�Ïra�a¯��a�a�±�H¢�¯�z�� ~ s�¯�����yR��x�°L�� � · ~ s�¯����a� � �½� � ·�zRr���v�z���£ � ��� � ª;{�µ
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�gJÑî�S7P�Ý$ÂEP,g=ï}à�ð$S,hGOVUWQXM
ç nGj"}mZEjl��ap\^d¦��jl\B_brg]mj"t^�£_b�Gj�w�y�z u ìgJiI {(ai}�_b�D\�_�_b�Gj"rGnG©snGt �/n���rGnG��_mactKn�Å \BnGe�ai_b}�ZG\^]�_map\^d

eGj�]mai�B\B_mai�^jl}�\^ZGZEj�\B]�dcacngj�\^]�di� J Y¦n"ac��ZEtK]�_b\^no_��ltKng}mjlqsrGj�nG�lj�ac}�_m�Gj�ZG]mainG�laiZGdcj�t^�
}�rGZEjl]mZEtK}�ai_baitKn*��a��
Å6ñ1\^nGe�Å : \^]mj�}mtKdirg_baitKnG}/t^��z~q J u ìGJ�I {��E}mt(_mtft�ac}¦\^no�vdcacngj�\^]/�lt^� � acnG\B_baitKn½òoÅ6ñVê�ó�Å : �/a�_b�½òv\BnGeó��ltKng}�_N\Bns_ JÊå �Gj�±vj�_b�gtfe½t^�/²
�D\^]b\B��_bj�]mai}�_bai�l}��~�Gt �
j��Kjl]���ac}£nGt^_¬diac��ai_mjle�_btÊ}�tKdi�<ainG��}�rG�N�»dcacngj�\^]
w�y�z~} J Y�}~\�j��g\^��ZGdcj|t^�E\^n�j�q<rG\B_baitKn'_b�G\B_~ac}XnGt^_~diacnGjl\^]l�)�|j��/acdcdo�D]�}�_�}`_brGeg��_b�Gj�w¯y�z"acno_m]mt<eGrG�lj�e
� �4ô J ± J ­|rG]m�Kj�]m}�\B}�\�ZG]mtB_bt^_°�<ZEj¬t^�~_b�gj�w�y�z�}¦t^�~ªDrGaieÊeg�<nD\^��ac��}l�-��tK]1�/�Gac�N�Ê_m�Gj¬ainGai_map\^dé§«�B\^dcrgj
ZG]�t � dcj���ai}

Ó>Å
ÓDÐ u�Ç7Ô�Ð�{Vê¼ÅXu�Ç7ÔmÐ�{ ÓDÅÓGÇ uWÇ7ÔmÐ�{�ÕÏÒ ��t^]�Ç�È�É \^ngevÐ
Ø@ÒgÔ u �gJiI {

ÅXu�Ç7ÔbÒo{~ÕÖÅ>Æ)u�Çk{ ��t^]�Ç�È�É�Ù u �gJÚ¿ {
²
tKno_b]m\^}�_�z~q<} J u ìgJiI {/\^nGe½u �gJ�I {���_m�Gj'©snGt �/n���tKno�Kjl��_baitKnÊ�Kj�dct<�lai_°��ë��D\^} � j�jln�]mj�ZGdp\B�ljle � �v_b�gj

rGnG©snGt �/n���rGnG��_bact^n�Å�ai}�ai_m}mjld�� J Y¦���ltK]�eGacng�¬_bt¬_b�gj£±�j�_m�Gtfe�t^�$²
�D\B]b\^��_bjl]�ac}`_bac��}l�g�|j���\Bns_�_mt�}mtKd��KjB�
��tK]�jl\^�N���g�fj�eH��È�É1�V_b�gj£t^]meGainD\^]��(eGaihkjl]�jlno_bac\^d*j�q<rG\B_baitKn�acnGa�_bap\Bd�§«�B\^dirGj/ZG]mt � dcj��O ÇO Ð u�Ð�{�ÕÖÅXu�Ç7Ô�Ð�{ ��tK]�Ð�ØäÒgÔ u �gJáæ {

ÇXuÜÒo{�Õ��gÙ u �gJíì {
³ ai_m�¼Ð'KM �¼u��gÔmÐ�{¬eGjlngt^_bainG��_m�Gjv}mtKdirg_baitKn*��_b�GjvZD\^]m\^��j�_bj�]macº�jle¼�lrG]`�KjvÐJKM u��»u��GÔ�Ð�{�ÔmÐ�{¬acn»_b�gj
u�Ç7Ô�Ð�{°§°Zgdp\^nGj�ai}/\��N�D\^]b\B��_bj�]mai}�_bai���lrG]`�Kj J

® �XÅ�}b\�_bac}`�Djl}1z~q J u �gJ�I {��f_b�Gj�n¸���E\^}�eGj��DnGjle � �
��u��GÔmÐ�{�ÕÖÅXu��¼u��gÔmÐ�{�ÔmÐ�{�Ô u �gJÚî {
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}b\�_bac}`�Djl}
Ó��
ÓGÐ u��GÔmÐ�{~Õ ÓDÅ

ÓGÐ u��¼u��gÔmÐ�{�ÔmÐ�{-ê ÓDÅ
ÓGÇ u��¼u��GÔmÐ�{�ÔmÐ�{ Ó��ÓGÐ u��gÔmÐ�{

Õ ÓDÅ
ÓGÐ u��¼u��gÔmÐ�{�ÔmÐ�{-ê ÓDÅ

ÓGÇ u��¼u��GÔmÐ�{�ÔmÐ�{gÅXu��¼u��GÔmÐ�{�ÔmÐ�{
Õ�ÒgÙ

Y¦di}mtG�A�¬u��gÔNÒo{~ÕÖÅXu��»u��GÔbÒo{�ÔNÒK{$ÕÖÅXu��gÔNÒo{,Õ�Å>Æ)u��o{ J9å �<rg}$_b�Gj|w�y�z¼u �gJ�I {*]mj�q<rgac]mj�}$Å¬_mt � j|��tKnG}�_b\^no_
\^ditKnG���N�D\B]b\^��_bjl]�ac}`_bac����rG]��^jl}��$\^ngeÊ_b�Gj�acngai_bac\^d7�ltKngeGai_mactKn»u ìGJá¿ {�eGj�_bjl]���ainGjl}�_m�Gj��lt^nG}�_b\^no_��g��rG}�_£\B}
� j���tK]�j J

å �Gj~_b]�tKr � dij~ac}*_m�D\B_7}mt^di�<acnG�1z~q J u �gJíæ {-}�jljl��}V_bt1]mj�q<rgac]mj~Zg]mact^]V©<ngt)�/dijleG�^j�_m�Gj�rGnG©snGt �/n'}�tKdcrf_bact^n
Å J¬³ j��l\^n¤\BeGeG]mj�}m}�_b�Gai}�eGai¾��lrgdi_°� � �"}�tKdi�<acng��_b�Gj�eGaihkjl]�jlno_bac\^d$j�qsrD\B_baitKn"��tK]Ñ� }mai�¬rGd�_N\^nGj�tKrG}�di�
�/ai_m��_b�Gj�jlqsrD\�_bact^nv��tK] � J~å �Gac}/ZD\^ai]�t^�XeGaihkjl]�jlno_bac\^d*j�q<rG\B_baitKnG}/ac}

Ó��
ÓGÐ u��gÔmÐ�{~Õ��¬u��GÔmÐ�{�Ô u �gJ�� {
Ó��
ÓDÐ u��gÔmÐ�{~ÕÖÒ u �gJ�� {

��tK]�Ð
Ø@Òg�>\^ngev_m�Gj��ltK]�]mjl}�Zkt^nGeGacng��ZG\^ac]�t^�Xacngai_bac\^d>�ltKngeGai_mactKnG}�ai}
�¼u��GÔNÒK{~ÕQ�GÔ u �gJ�! {��u��GÔNÒK{~Õ�Å>Æ)u��o{�Ù u �gJ�" {

õ jl��jl� � jl]¬_m�D\B_��
j��l\^n ]�jl�o\B]meé��\^}¬�g�fjle*�
}mt"_b�D\B_�z~qs} J u �gJ�� {¬\^nGeÏu �gJ�� {'��\Bn � j�_b]mjl\B_bj�eä\B}
tK]�eGacnD\B]���egaihkjl]mj�no_bap\Bd*jlqsrD\B_mactKng} J

å �Gai}�ainGai_map\^dé§«�B\^dcrgj�ZG]�t � dijl�3ac}�ZD\B]�_bai�lrGdc\^]md�� jl\^}��»_bt0}mtKd��Kj J ® nGeGjlj�e*�/z~q J u �gJ�� {�ai��ZGdiacj�}'_b�D\�_�¬u��gÔmÐ�{
ac}�ainGeGjlZEjlngeGjlno_�t^�X_mac��j^ Gain��x\^��_l� � ��z~q J u �gJ�" {��
��u��GÔmÐ�{�Õ�ÅEÆ u��s{�Ù u �gJ�I Òo{

å �Gj�]mac�^�s_`§°�D\BnGe(}�aceGj1t^�7z~q J u �gJI� {�ai}~_b�Gj�]mj���t^]mj�\£�ltKng}�_N\Bns_�uÜ\^}¯�x\^]|\^}¯Ð�ai}��ltKnG��jl]�nGjle>{��G}mt£_b�D\�_
_b�gj
}mt^dcrg_mactKn�t^�$z~q J u �gJI� {
ac}���tKrgnGe�_bt � j

�¼u��GÔmÐ�{~Õ�ÅEÆ u��s{fÐ*êé� u �gJ�IKI {
\B�W_mjl]�_N\B©<ainG��z~q J u �gJ�! {
acno_bt�\^���ltKrgns_ J

å t���tK��ZGdcj�_bj�_b�gj£��tKnG}`_b]mrg��_baitKnvt^�,\�}�tKdcrg_mactKn-�f�|j�}�tKdi�^j�_m�Gj�jlqsrD\B_mactKn
Ç�ÕÖÅ>Æ u��s{fÐ*êé� u �gJ�I)¿ {

��tK] ��ain�_mjl]���}�t^�9Ç�\BnGevÐ�\^nGe�}mr � }�_mai_brf_bj���tK] ��acn
ÅXu�Ç7Ô�Ð�{~ÕÖÅ>Æ)u��o{�Ù u �gJ�I æ {

��*,+�-/.10�24ö6587�5 Y¦}/acngai_bac\^dEeD\B_N\¬��tK]/­|rG]m�Kj�]m}��DjlqsrD\B_mactKn�dcj�_/rG}/_N\^©Bj

Å>Æ)u�Çk{�Õ
÷øù øú
& I ai�9ÇD¶�& I �
Ç ai�u& I]û Ç û�I �
I ai� I ¶äÇ J

u �gJ�I�ì {



ÿ � �������	�
å �Gj�nÊz~q J u �gJ�I)¿ { � jl��tK��j�}

Ç�Õ
÷øù øú
&/Ð7êm� ai���Û¶(& I ��BÐVêm� ai��& I]û � û�I �
Ð*êé� ai� I ¶¬� J u �gJ�I)î {

¡ftKd��<acnG���Ka��Kj�}

��Õ
÷øù øú
Ç�ê½Ð a��9Ç½¶(& I & Ð��
Ç	ÕGu I ê»Ð�{ a��u& I &¤Ð û Ç û�I ê½Ð��
ÇÄ& Ð a�� I ê½Ð ¶ Ç7�

u �gJ�IP� {
\^nGev}mr � }�_mai_brf_bacng��aino_bt�z~q J u �gJ�I æ {|�<acj�dceG}

ÅXu�Ç7ÔmÐ�{~Õ
÷øù øú
& I a��7ÇD¶(& I & Ð��
Ç	ÕGu I ê½Ð�{ a���& I &¤Ð û Ç û I ê½Ð��
I a�� I ê½Ð ¶äÇ J

u �gJ�IR� {
³ j£�l\^nv\^dc}�t�rG}mj�´"µ�¶E·c¸�_bt�eG]b\��Ï_m�Gac}�}�tKdcrf_bact^n Jo ¢ � �=������zÐ|w���;qR¹=¹±t � t9�L�wr	{��wr�{�ç � t9�L�¤r�{ � �;q?¹=¹±t � t��L�wr�{��9�;{®� � |q ~ |w�¡£�zj� � �êv�q�� ~ ��p	qAz��1t�z�ü��;�6�4�;�6�m�¬üýzj�¾�6��za{Rªu|z?�a¯��a�a�¡|w�«z����;� � �=��� � |�=�a¯��a�a�¡|w�������;� � �=��� � |r��a¯��a�a�¡|w��ra� � �=�¤þ�|o á=â=¿ v�x=y?rLtw¢ � �=�a���;zj�éq ~ �Yz?�a¯��a�a�¥�D�=�a¯��a�a�¥�Dr���¯��a�a�¥�zRr�°�x��A��v�¯�r ~ s ~ y?��r�y � ���my��;q�����r�¯�r	q�yR����£9�;�=�³ëL��ÿ�ë=ªL�Y� � · ~ s�¯����a� � �½� � ·�zRr���v�z���£ � �¤ë � ª;{�µ
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o á=â=¿ v�x=y?rLtw¢ � �=�a���;zj�éq ~ �Yz?�a¯��a�a�¥�D�=�a¯��a�a�¥�Dr���¯��a�a�¥�¢�¯�z�� ~ s�¯��a��yR�;x�°��¾y��;q�����r�¯�r�qAyR����£¤��� � � � ª��¾¯�����z����;y���·�¯ax}�½� � · ~ s�¯A����� � �½� � ·	zRr���v�z���£ � �¤ë � ª;{jµ



S � S�T S=U6V�W �AXY� W � V�Z[W �]\ Z[^A^AS � S=U6V�Z_W � Sa`�b6W�V�Z � U,c ÿ d

1

2

3

4

5

6

7

8

t

–10 –8 –6 –4 –2 2 4 6 8 10
x

o á=â=¿ v�x=y?rLtw¢ � �=�a���;zj�éq ~ �Yz?�a¯��a�a�¥�D�=�a¯��a�a�¥�Dr���¯��a�a�¥�zRr�°�x��A��p�q?�a��¹=�a¯�·��¥�my��;q�����r�¯�r�q�yR����£¤��� � ��� � ªL��� � · ~ s�¯����	� � �½� � ·�zRr���v�z���£ � �¤ë � ª;{�µ

–10 –8 –6 –4 –2 0 2 4 6 8 10
x

–1

–0.8

–0.6

–0.4

–0.2

0

0.2

0.4

0.6

0.8

1

u(x,t)



ÿ º �������	�
å �srG}�_m�Gj£}mtKdirg_baitKn�}mZG]�j�\^eG}�tKrg_�acn�_bai��j J ® n�jl}m}�jlnG��j^�E_b�Gj£�Gac�^�Gjl]��B\^dcrgjl}1t^�,ÅÊt^n�_b�gj�]�ac�K�o_1��t �^j
_bt �
\^]me�_b�Gj¬]�ac�K�o_1�/ai_m���K]�j�\B_mjl]��^jlditf��ai_°�0uxnG\^��j�di�^�kÅk{ J ® n�\BnD\^dct^�^���/ai_m���
\ �^jl}�ain��o\^}�eg�<nD\^��ac��}
_b�G\B_/}mZG]�j�\^e�tKrg_l�GtK]/]b\^]�j��W�^�g_b�Gai}/©<ainGe�t^�X}mtKdirg_baitKn�ac}��l\^dcdijlev\�Ûmµ^Ûb¸�Ù�µ<â�ÍxËÄà�Ì��¯µ�
^¸ J
��*,+�-/.10�24ö65E365�Ã j�_/rG}1�ltKng}macegjl]/\^nGtB_b�Gj�]1�N�gtKac��j£tB�$ainGai_map\^dEeD\B_b\���t^]/­
rG]m�^jl]m}��>jlqsrD\B_mactKn*�

ÅEÆ u�Çk{�Õ
÷øù øú
I a��9Ç½¶(& I �&/Ç a��u& Ifû Ç û�I �& I a�� I ¶ Ç J

u �gJ�IP! {
å �Gj�nÊz~q J u �gJ�I)¿ { � jl��tK��j�}

Ç�Õ
÷øù øú
ÐVêé� ai���Û¶(& I �& �^ÐVêé� ai��& I]û � û�I �&/Ð7êm� ai� I ¶ã� J u �gJ�IP" {

z~qsrD\B_baitKn[u �gJ�IP" {�]mj��^j�\^di}¬\vZG]mt � dcjl�v���/�Gjln Ð�Ø I �XÇ �x\^aidc}�_bt � j���tKnGt^_mtKnGac��ainY�G�9}mtv_b�D\�_'_b�gj
]mj�dp\B_mactKng}m�GaiZ � j�_°�
j�jlnvÇ�\^nGeJ���l\^nGnGt^_ � j�acno�Kj�]�_mjle J ­|����tKno_b]m\^}�_l�Dacn�_b�gj£Zg]mj��<aitKrG}�j��g\^��ZGdij�ux}mj�j
z~q J u �gJ�I)î {�{��gÇ�ac}/\�}�_b]�ac��_bdi��acng�l]mjl\^}mainG����rGnG��_bact^nvtB�}����tK]/\Bdcd-Ð
Ñ�Ò J

® �9�
j£]mj�}�_b]�ac��_�Ð
_bt � j�dcjl}�}�_b�D\^n I �G}�tKdi�<ainG�¬��tK] ���Ka��Kjl}

��Õ
÷øù øú
Ç'&¤Ð ai�9ÇD¶®& I ê»Ð��
Ç	ÕGu I & Ð�{ ai�u& I]û Ç	ÕGu I & Ð�{ û�I �
Ç�ê»Ð ai� I &¤Ð ¶ Ç7�

u �gJá¿ Òo{
\^nGev}mr � }�_mai_brf_bacng��aino_bt�z~q J u �gJ�I æ {|�<acj�dceG}

ÅXu�Ç7ÔmÐ�{~Õ
÷øù øú
I ai�9ÇD¶®& I ê»Ð��&1Ç	ÕGu I & Ð�{ ai�u& I ê»Ð û Ç û I & Ð��& I ai� I &0Ð ¶äÇ J

u �gJá¿fI {
­
rg_
ai�*Ð
Ñ I �<eGt¬nGt^_|�D\��Kj�\��<ap\ � dij�j��fZG]mj�}m}maitKn���tK]¯ÅXu�Ç7ÔmÐ�{ J~å �<rg}
_b�Gj�±�j�_m�Gt<e�t^�X²
�D\^]m\^��_mjl]�ac}�_mac��}
� ]�j�\^©s}1eGt �/n�\B_�Ð~Õ IKJ

³ �D\B_/egtfj�}�´�µ�¶E·c¸£eGt��/ai_m��_m�Gac}�Zg]mt � dijl�(ã ® _/]mj�ZG]mj�}mj�ns_m}�_m�Gj�}mtKdirg_baitKn�nGt^_1\^}1\¬��rGnG��_bact^nvÅ�t^�
Ç�\BnGevÐ � rg_1]m\B_b�Gj�]1\^}1\�_°�|tB§«eGac��jlnG}�actKnG\^d-}�rG]��x\^��j�ain�u�Ç7ÔmÐ�ÔmÅ-{«§°}�ZD\^�lj�ZD\B]b\^��j�_mjl]maiºlj�e � �J��\^nge�Ð��

Ç�ÕÖÅ>Æ)u��s{fÐ-êé�gÔ u �gJá¿K¿ {
Ð�Õ�Ð�Ô u �gJá¿^æ {
Å�ÕÖÅ>Æ)u��s{�Ù u �gJá¿Bì {

å �Gai}|ZEtKacno_�t^�-�faij���\��^tKaceG}~_m�Gj�ngjljle�_bt£}mtKd��Kj/��tK]±�'\B}
\���rGnG��_bact^n(t^�kÇ�\^nGe�Ð��<�/�gac�N�(ai}�ac��ZktK}�}ma � dcj
acn�_m�Gac}�j��G\B��ZGdij � j���\^rg}mj�_b�Gj��N�D\^]m\^��_mjl]�ac}�_mac����rG]��^jl}¦��]mtK}�} J
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w~dct^_m}�tB��Å�
C
Cn�Ç[��tK]��B\^]maitKrG}��g�fjleä�B\^dirGjl}�t^��Ð����gt)�|j��^jl]���}��Gt � \��K]b\BZG� _m�D\B_�}�_bj�jlZEjlnG}�\BnGe
_b�gjln � jl�lt^��j�}¬�¬rGd�_ba�§Ä�B\^dcrGj�e*� å �gj�}�_bj�jlZEjlnGainG��]mj�}mrGd�_b} � j���\^rG}�j�_b�Gj(�Gac�K�gjl]��B\^dirGjl}�t^�/Å»tKn _b�gj
dcj��W_���t)�^j¬_bt �
\^]me�_b�gj�]mac�^�s_��/ai_m���^]mj�\�_bjl]��Kjlditf��ai_°� uxnD\B��j�di�K�-Å-{ J£³ j¬�/acdidX}�jlj�}m�gtK]�_mdi�v_b�D\B_¦_b�Gai}
�
\ �^j�§«}�_bj�jlZEjlnGainG�äZg�GjlnGt^��j�nGtKn���\^n � j�]mjldc\B_bj�e[_bt _b�gj�Zg�s�<}�ac��\Bd�ZG�GjlngtK��j�nGtKn�t^��}m�Gt<�N©ä�
\��Kj
��tK]��(\B_mactKn J

�fJ	��Ç9QXT�

��hsÁ$Â;g
z~qsrD\B_baitKnG}1dcai©^j�­
rG]m�^jl]m}��-j�q<rG\B_baitKnÊ\^]�ac}�j�ain�_b�gj'��tfeGj�dcainG��t^�~��\^no��ZG�o�f}�ac�l\^d$ZG�gjlnGtK��jlnG\�u���tK]

j��g\^��ZGdij^�g_m]b\B¾���ªDt ���>\^}�eGj�}m�l]�a � jle � j�dct ��{ J ® n�_b�gj£��tKno_bj��f_�t^�9_b�Gj�}mj���tfeGj�dc}��gÅXu�Ç7ÔmÐ�{
]�jlZG]�jl}�jlno_b}
\�ZG�o�<}mai��\^d~qsrD\^no_mai_°�»u�}mrG�N�0\^}¦_m�Gj��lt^nG�lj�ns_m]b\B_mactKn"t^�¯�l\^]m}b{�\B_�\�ZD\^]`_bai�lrGdc\^]¦ZEtK}ma�_baitKn�Ç¤\^nGeÊ_bai��j
Ð J ¡frG�N�vZG�o�<}mac�l\^dVqsrD\^no_ba�_baijl}/\^]�j�nGt^_/�¬rGd�_baé§«�B\^dcrgjle6¼ å �Gjl]�j���tK]�j��faij��/ainG��_b�Gj�}�tKdcrg_mactKn�tB�$­|rG]m�Kj�]m}��
jlqsrD\�_bact^n�\^}�\¬}�rG]��x\^��j�\^}�\�}mrG]`�x\^�lj�ain"u�Ç7ÔmÐ�ÔmÅ-{«§°}�ZD\^�ljB�f�/a�_b���¬rgdi_baiZGdcj��B\^dirGjl}
��t^]
Å��ltK]�]mj�}mZEtKnGeGainG�
_bt���jl]�_b\^acn�ZD\Bac]m}£uWÇ7ÔmÐ�{��Dai}�nGt^_1]mjl\^dcai}�_mac� J

³ �D\B_�]mjl\^dcd����D\^ZgZkj�nG}��/�Gj�nÊ�N�D\^]m\^��_mjl]�ac}�_mac�£�lrG]`�Kj�}��l]�tK}m}¦\^nGe�_m�Gj�±vj�_b�gtfe�t^�¯²
�D\^]m\^��_mjl]�ac}�_mac��}
}b\��<}/_b�Gj�}mt^dcrg_mactKn�ai}��¬rGdi_ma�§Ä�^\BdcrGj�e>ã

å t��GnGe�t^rg_��Ddij�_/rG}/]mj��/]ma�_bj£­
rG]��Kjl]�}l�DjlqsrD\�_bact^nvain�_b�Gj���tK]��
ÓDÅ
ÓGÐ u�Ç7ÔmÐ�{Vê

Ó��,uxÅk{
ÓGÇ uWÇ7ÔmÐ�{�ÕÖÒgÔ u �fJiI {

�/�Gj�]mj �,u�Åk{~Õ ñ: Å;: u �fJÚ¿ {
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ac}X��\^didcj�e�_b�gj��|ß��uÙ�ß<Ì-â�ÍxËÄà�Ì J ²
tKnG}�aceGj�],\^n'acno_bj�]��B\^d�Ì Ç6ñ�ÔmÇ :�� \^ditKnG��_m�Gj|ÇG§°\��fac}$\^nGe�\^n¬aino_bjl]`�B\^d6Ì ÐÅñ�ÔmÐ :��\^ditKnG��_b�Gj1Ð«§¨\��fac} J ® no_bj��K]b\B_macnG�£_b�Gj�ZG]mj��<actKrG}|jlqsrD\B_mactKn���]mtK� Ç6ñ~_mt'Ç : �/a�_b�(]�jl}�Zkj���_�_mt�Çv\^nGe���]mtK�
ÐÅñ|_bt�Ð : �/a�_b��]mj�}mZEjl��_1_bt�Ð
�Kai�^jl}�������� ��� ��!� ÓDÅ

ÓGÐ uWÇ7ÔmÐ�{ O Ð O Ç'ê ��� ��!� �������� Ó��,u�Å-{
ÓDÇ u�Ç7ÔmÐ�{ O Ç O Ð~ÕÏÒfÙ u �fJáæ {

Y¦ZgZGdi�<acng�(_b�Gj���rGnGeD\^��jlno_b\^dX_m�GjltK]�jl��t^�¯��\^di�lrGdirG}�_mt�_b�Gj¬aino_bjl�^]b\^d7�/ai_m��]mjl}�Zkj���_�_mt�Ð�ain�_b�gj'�D]m}`_
acno_mjl�K]m\^dV\^nGe�_bt�_m�Gj�acno_bj��K]b\^dk�/ai_b��]�jl}mZEjl��_�_mt�ÇÊacn�_m�Gj�}mjl��tKnGe�acno_bj��K]b\^dk�faijldieG}������ � ÅXu�Ç7Ô�Ð : { O ÇÄ& ������ � ÅXuWÇ7ÔmÐÅñ�{ O Ç�ê ��� �� � �,uxÅXu�Ç : ÔmÐ�{m{ O Ðj& ��� �� � �,uxÅXuWÇ6ñ�ÔmÐ�{m{ O Ð,ÕÏÒgÙ u �fJíì {

å �Gai}£©Bj��0aceGj�no_bai_°�Êac}£\»âNà�Ì�
 ¸�Û�
�µ^ÍxËÄà�Ì�¶EÛ�ËWÌ-â�Ëá¶E·c¸��X\B}£�|j(nGt � j��fZGdp\^ain J ç n�_b�Gj�tKnGj��D\^nGe-�X_b�gj
acno_mjl�K]m\^d � ������ ÅXuWÇ7ÔmÐ�"�{ O Ç u �fJÚî {
ac}|_b�Gj�Í°à�Í«µ^·7µ�#(à�ß<ÌDÍ�à¤Ù%$�ß'&�ËWÌÊÍ�GD¸�
°¶gµ<âN¸�ËWÌDÍ°¸�Û©
�µ^·,Ì Ç6ñ�ÔmÇ :�� µ^Í¯ÍÜË(#(¸�Ð�" J¯è t^]�j��g\^��ZGdcjB�ga��XÅ�ac}���\^}�}
eGj�nG}ma�_°�"u��/a�_b��rGngai_b}
t^�7�(\B}m}�ZEjl]�rgnGai_�dijlnG�B_b�>{��f_b�gjln�_b�gj�acno_bj��K]b\^dEac}|_b�Gj¦_mt^_N\Bd-��\^}m}�ain(_b�gj�}mZD\^��j
acno_mjl]��B\^d±Ì Ç6ñ�ÔmÇ :�� \B_/_bac��j¦Ð�" J ç n�_b�Gj�t^_m�Gjl]��D\BnGe*�G_b�gj£aino_bjl�^]b\^d� � �� � �,u�ÅXu�Ç�"lÔmÐ�{�{ O Ð u �fJ�� {
ac}|_b�Gj�Í°à�Í«µ^·��|ß)��à¤Ù%$�ß*&�Î^ßfÛ�ËWÌ�+�Í�GD¸£ÍÜË(#(¸�ËWÌDÍ¨¸�Û�
�µ^·�Ì ÐÅñ�ÔmÐ :�� Ù�Ûbà,# ·c¸�Ù�Í�Í¨à�Û�Ë +?G<Í*¶gµ?
�Í�Í�GD¸
¶DàP
�ËWÍÜËÄà�Ì(Ç�" J
Y¦�K\^acn*�<ai�-Å�ac}¯�(\^}�}
eGj�nG}ma�_°�K�g_m�Gjln-�,uxÅk{~ac}|_m�Gj¦��\^}�}|ªDrf��u�_m�D\B_
ac}l�s_b�gj¦]b\�_bj¦tB�VªDt ��t^�7�(\B}m}l�s�/ai_m�
rGnGa�_b}1t^�,��\^}�}1ZEjl]1rGnGa�_/_bac��j {�\^ngev_m�Gj'ains_mjl�K]m\^dVac}/ai}/_m�Gj�_bt^_b\^d7\^��tKrGno_1t^�~��\^}m}�_b�G\B_�ªGt)�/}�ZD\^}`_
Ç�"/eGrG]mainG��_b�Gj�_mac��j�acno_bj�]��B\^d�Ì ÐÅñ�ÔmÐ :�� J~å �srG}�z~q J u �fJ�ì {��g�/�Gac�N�v��\Bn � j��/]mai_�_bj�n� ���� � ÅXu�Ç7ÔmÐ : { O Ç�Õ � ���� � ÅXu�Ç7Ô�ÐÅñm{ O Ç)& � � �� � �,u�Å$uWÇ : ÔmÐ�{�{ O Ð-ê � � �� � �$uxÅXu�Ç6ñ�Ô�Ð�{m{ O Ð�Ô u �fJ�� {
}b\��<}l�. GD¸£Í°à�Í«µ^·Xµ�#(à�ß<ÌDÍ1à¤Ù/$�ß*&£ËWÌ"Í�GD¸'ËWÌDÍ°¸�Û�
�µ^·jÌ Ç6ñ�Ô�Ç :�� µ^Í
ÍxË(#(¸1Ð : ¸mÞlßGµ^·�
£Í�GD¸�Í¨à�ÍÄµ^·,µ�#(à�ß<ÌDÍ�à¤Ù�$�ß'&
ËWÌ"Í�GD¸�ËWÌDÍ°¸�Û�
�µ^·1Ì Ç6ñ�ÔmÇ :�� µ^Í
ÍxË(#(¸�ÐÅñ0#�ËWÌDßA
£Í�GD¸'Í°à�Í«µ^·Xµ�#(à�ß<ÌDÍ1à¤Ù/$�ß*&£Í�Ggµ^Í1�/à,�1
�à�ßfÍ�à¤ÙÑÌ Ç6ñ�ÔmÇ :�� µ^Í
Ç : Î^ßfÛ�ËWÌ�+(Í�GD¸�ÍÜË(#(¸£ËWÌDÍ°¸�Û�
�µ^·1Ì ÐÅñ�ÔmÐ :�� ¶E· ß=
£Í�GD¸�Í¨à�ÍÄµ^·Xµ�#(à�ßfÌDÍ/à¤Ù2$�ß*&£Í�Ggµ^Í3�/à,�1
£ËWÌDÍ¨à'Ì Ç6ñ�ÔmÇ :�� µ^ÍXÇ6ñ
Î^ß<Û�ËWÌ�+(Í�GD¸�ÍxË(#(¸£ËWÌDÍ¨¸�Û�
�µ^·jÌ ÐÅñ�ÔmÐ :�� Jå �Gai} � \^dc\^nG�lj¤ZG]mainG�laiZGdcjB���/�gac�N� ac}�jl��acnGj�ns_mdi�Ö]mjl\^}mtKnG\ � dcjB��ai}�_b�gj ZG�o�<}mac�l\^d��lt^ns_mjlno_"t^��_b�gj
w�y�z u �fJ�I { J ® n �x\B��_��|_b�Gj���\��»_b�gj�w�y�z u �<JiI {¬ai}�rg}mrD\^didi�½egjl]ma��Kj�e@ac}�_bt¤\^}m}�rG��jv_m�Gj�Zg�s�<}�ac��\Bd
� \^dc\^nG��j�ZG]mainG�laiZGdcjB�gain�_b�Gj���tK]�� tB�$z~q J u �<Jíì {��g��tKnG�ldirGeGj�_m�D\B_1z~q J u �fJíæ {
�Gt^dceG}
��t^]�\^] � ai_b]m\^]���acno_mjl]`§
�B\^dc} Ì Ç6ñ�ÔmÇ :�� \BnGe�Ì ÐÅñ�ÔmÐ :�� �9\^nGe�eGjlegrG�lj(z�q J u �fJiI {�u � ��_N\^©sainG��Ç : ��dctK}�j�_mtvÇ6ñ�\^nGe"Ð : �ldct^}mj�_bt�ÐÅñm{ J
��tB_bac��j^�k�Gt �
j��Kjl]��V_b�D\B_�_b�Gj � \^dp\BnG�lj�ZG]mainG�laiZGdcj£�(\B©^jl}¦}mjlng}mj�acnÊ}�ai_mrD\B_baitKnG}/�/�Gjl]�j¬_b�Gj¬w¯y�z×u �fJiI {
eGt<jl}�nGt^_l�
}�rG�N�@\^}��/�Gj�n _m�Gj���rGnG��_mactKn¼Åäai}�nGt^_�eGa�h-j�]mjlno_map\ � dij J ³ �Gj�n _m�Gjvw¯y�z u �fJ�I {¬ac}�nGtB_
\^ZGZgdcac�l\ � dij^�f_m�Gj � \^dc\^nG�lj�Zg]macng�lacZgdcj�ai}���tK]�j���rGnGeD\B��j�ns_b\^d7\^}/\�ZG�o�<}mac�l\^dVdp\�� J

Y¦egtKZg_bainG��_b�Gj � \^dc\^nG�lj�ZG]�acnG��acZGdij�\^}/��rGnGeD\^��jlno_b\^d7Zkj�]m��ai_b}�rg}�_bt��lt^nG}maieGjl]54�}mt^dcrg_mactKnG}�6�Å�_b�D\�_
�D\��Kj*��rG��Z�egac}m��tKno_bain<rgai_baijl} J ¡<rG�N�¬\���rGnG��_bact^n£Å�ac}7nGt^_9eGa�h-j�]mj�ns_map\ � dcj^�)\BnGe£_m�Gjl]�j���tK]�j|�l\^nGnGtB_X}m\B_bai}��W�
z~q J u �fJiI {Vain£_m�Gj
t^]meGainD\^]���}mjlng}mj^� � rg_$a�_9eGtfj�}X}m\B_bai}��W��_m�Gj � \^dp\^ng�lj¯ZG]mainG�laiZGdcj J9å �gjl}mj
eGac}��ltKno_bainsrGai_macjl}
\^]�j
t^�W_mjln'�l\^dcdijleÛ
ËGDà â879�¯µ�
^¸Ë
 JXè tK]9j��g\^��ZGdcjB�B_b�gj
}mt^nGac� � t<tK���Kj�nGjl]m\B_bj�e � �¬\1}mrGZEjl]�}mtKngac��\^ai]mZGdc\^nGj
ac}1\�}m�Gt<�N©���\��^j'acn�_m�Gj'\Bac] J õ j���jl]�]mainG��_bt�_b�Gj£qsrGjl}`_bact^n�ZEtK}mj�eÊ\B_/_b�gj � jl�KainGnGainG��t^�$_m�Gac}/}mj���_mactKn*�
�/�D\B_1�D\BZGZkj�nG}��/�Gjln��N�D\^]m\^��_mjl]mai}�_mac���lrG]`�Kj�}���]mtK}�}�ai}�_b�D\B_/}��Gt<�N©���\��Kj�}���tK]�� J
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Y�ZD\^]`_bai�lrGdc\^]md��(}�ac��ZGdcj�©sainGe�t^�$}��Gt<�N©���\��Kj�}mtKdirg_baitKn�_N\B©^jl}�_m�Gj���tK]m�

ÅXu�Ç7ÔmÐ�{~Õ;: Å=< a��XÇ½¶�èlÐ��
Å3> a��±èlÐu¶äÇ7� u �fJ�! {

�/�Gj�]mj¦Å�<7�<Å�>$�<\^nGeêè�\B]mj1�ltKnG}`_N\^no_m} J�å �Gj¦qsrD\Bns_mai_°�Äè¦]mj�ZG]mj�}mj�ns_m}�_b�Gj1�lt^nG}�_b\^no_
�Kj�dct<�la�_°�(\�_¯�/�gac�N�
_b�gjv}��Gt<�N© ��\��Kj���t �^jl} J Ã j�_�rG}�}mj�jv�/�G\B_�]mjl}`_b]�ac��_mactKng}¬_b�Gj � \^dc\^nG��j�ZG]mainG�laiZGdcj�ZGdc\^�lj�}�Å�<7�|Å�>$�
\^nGe/è J õ j���jl]�_mt�_m�Gj���tKdcdit �/acnG�(�G�KrG]mjB�V_b�Gj�_b�gac�N©ÊdiacnGj¬]�jlZG]�jl}�jlno_b}£_b�Gj�}m�gtf�N©�_m]b\)��j���_mtK]��ÊÇ Õ è�Ð��
�/ai_m�éèvÕ Ù î �~\BnGe _b�Gj � t��¤ac}�eGj��Dngjle � �0_m�Gj�}�ZD\^�lj�\^nGe _bai��j�acno_mjl]��B\^di}'Ì Ç6ñ�ÔmÇ :�� Õ Ì Ù æ Ô�Ù � � \BnGeÌ ÐÅñ�ÔmÐ :�� Õ¦Ì Ù ì Ô�Ù � � J
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è tK]�_b�gac}�}ma�_brD\�_bact^n*� ������ � ÅXuWÇ7ÔmÐÅñ�{ O Ç�Õ�Å3>1?�Ç7Ô u �fJ�" {� ���� � ÅXuWÇ7ÔmÐ : { O Ç�Õ�Å=<@?�Ç7Ô u �fJ�I Òo{��� �� � �,u�ÅXu�Ç6ñ�ÔmÐ�{�{ O Ð~ÕA�,uxÅ�<k{�?�Ð�Ô u �fJ�IKI {��� ��!� �,u�ÅXu�Ç : ÔmÐ�{�{ O Ð~ÕA�,uxÅ�>V{�?�Ð�Ô u �fJ�I)¿ {
�/�Gj�]mjB?¬Ç�ÕÏÇ : & Ç6ñ�\^nGeC?�Ð|ÕÏÐ : &½ÐÅñ J ¡fainG�lj0?¬Ç	Õ�?¬Ð�Õ�èK�D_b�gj � \^dc\^nG��j£dc\�� u �<Jíì {��>eGai�<acegjle � �?¬Ð��D}b\��<}1_m�D\B_

&�èsu�Å3>J&½Å�<k{Vê��,uxÅ�>*{1&��$uxÅ�<E{~ÕÏÒfÙ u �fJ�I æ {



S � S�T S=U6V�W �AXY� W � V�Z[W �]\ Z[^A^AS � S=U6V�Z_W � Sa`�b6W�V�Z � U,c ÿ ì
å �Gai}�ai}�_m�GjED�µ^ÌF7�ËWÌ-¸�GIH¦ßJ+<à�ÌDËÄà�ÍLK�ß�#¦¶�âNà�ÌEÎ^ËWÍÜËÄà�ÌD�¯�/�Gac�N� ac}�_b�Gj � \^dc\^nG��jvZg]macng�lacZgdcj���tK]�\0}��Gtf�N©
�
\ �^j J ±�tK]�j'�Kj�nGjl]m\^dcd��K�G_b�gj õ \^nG©sacnGj�§ É rG�KtKnGait^_1�ltKngeGai_mactKn��GtKdieG}�\B_¦j��Kj�]���ZktKaino_¦\BdctKnG��\���rG]��^jle
}m�gtf�N©�_b]b\ ��jl��_mtK]���uÜ\^}���t^dcdct �/} � �(_b�gj�ZG]mj��ljlegacnG��\^]��KrG��jlno_ � ��_b\^©sacnG�'Ç : ��dctK}�j¦_bt¬Ç6ñ
\^nGe�Ð : ��dctK}�j_bt�ÐÅñm{ J

!gJNM�S'O�Â>PVUWT�hjiDÆäÂ>O6Ç9QXR}g
Y¦}¬�|jv�D\��Kj�}mj�jln*�
_m�Gjv±�j�_b�Gt<e tB��²
�D\B]b\^��_bjl]�ac}`_bac��}vuÜ\^nge¼_m�Gj'á=â�¿ v;x=y?r ZG]mt<�lj�eGrG]mjvacnä´�µ�¶E·c¸

� \^}�jle�t^n�a�_�{,�ltKng}�_b]�rG��_m}
}�tKdcrg_mactKng}¯tB�Vw�y�z�u �fJ�I {$_b�G\B_ � j��ltK��j��'rGdi_ma�§«�B\^dirGjle��/�Gjln��N�G\^]b\^��_bj�]mac}`_bai�
�lrg]��Kj�}��l]�tK}m} J É t �|j��^jl]l�1t^_m�Gjl]���\��<}�t^��}�tKdi�<acng� z~q J u �<JiI {�\^didct ����tK]�_b�Gjv��tK]m��\B_mactKn»t^��}��Gtf�N©
�
\ �^jl} J ¡frg�N�½��j�_b�Gt<eG}�\^]mj � \^}�jle tKn ÌDßP#(¸�Û�ËÄâmµ^·¯µ�¶o¶EÛbàQ�KË(#�µ^ÍxËÄà�Ì�
�t^��_b�gj � \^dc\^nG��j�Zg]macng�lacZgdcj J Y
��rGdid$eGj�}m�l]�acZg_mactKn�tB�|nsrG��jl]�ac�l\^d$��j�_m�Gtfeg}���tK]�z~q J u �fJ�I {�ai} � j��Kt^nGe�_m�Gj�}m��tKZEj�t^��_b�Gj�}mj�nGt^_mjl}l� � rf_
_b�gj � \^}mai��aceGjl\��l\^n � j�eGj�}m�l]�a � jlevj�\^}�acd�� J

³ j�eGai�<aieGj¦_b�gj�u�Ç7ÔmÐ�{«§°ZGdc\^nGj�aino_bt¬}��(\^didk]�jl��_N\^nG�^dcjl}
t^�7�/aceg_m�R?�Ç�\^ngev�gjlac�^�s_S?�Ð J ²
t^nG}maieGjl]�tKngj
t^�,_m�Gjl}�j']�jl��_b\^nG�Kdijl}��¥Ì Ç6ñ�ÔmÇ :��*T Ì ÐÅñ�Ô�Ð :�� J Ã j�_¦rG}¦egjlnGt^_mj�_m�Gj'\��^jl]b\B�Kj'�B\^dcrgj�t^�$Å�t �Kjl]�\��GtK]�acº�tKno_N\^d
jleg�Kj�t^�X_m�Gj�]mj���_N\BnG�Kdcj � � Å7�

ÅFUWVYX�Õ I?¬Ç
� � ���� ÅXu�Ç7ÔmÐ : { O Ç7Ô u !gJiI {

Å@Z[V\U UWVY] Õ I?¬Ç
� � �� � ÅXu�Ç7ÔmÐÅñm{ O Ç7Ù u !gJÚ¿ {

® �L?¬Ç�ac}�}m��\^didÄ�s_b�Gj�nÊ\^nv\��Kj�]b\^�Kj£t �Kj�]�\��GtK]�acº�tKno_N\^d*j�eG�Kj�ac}/\��Kt<t<e�\BZGZG]mt��fac��\B_mactKn(_mt�_b�Gj��B\^dcrGj
t^�XÅ�tKn�_b�G\B_/jleG�^j J Ã j�_1rG}1\^dc}�t�eGjlnGtB_bj � � �,uxÅk{¯_m�Gj£\ �^jl]m\^�Kj£t^�L�$uxÅk{|t �Kj�]¦\¬�Kj�]�_mac��\BdVjleG�KjB��,uxÅk{\^`_(a U Õ I?¬Ð

� � �� � �,u�Å$uWÇ6ñ�ÔmÐ�{�{ O Ð�Ô u !gJáæ {
�,u�Åk{Ybdc`eYf U Õ I?¬Ð

� � �� � �,u�Å$uWÇ : ÔmÐ�{�{ O Ð�Ù u !gJíì {
å �Gj�n�_b�gj � \^dp\^ng�lj�ZG]�acnG��acZGdij�u �fJ�ì {
]�jlqsrGac]�jl}�_b�G\B_

ÅFUWVYX�Õ ÅgZ[V\UdUdVY]Êê ?¬Ð?¬ÇAh �,u�Å-{\bWc`eYf U & �$uxÅk{Y^`_(a Uji Ù u !gJÚî {
å �Gai}9aieGjlno_mai_°�¦_mjldidc}VrG}7�Gt � _mt1��tK��ZGrg_bj ÅFUdVYX�uW_b�D\�_Xai}l� _b�gj|\��^jl]b\B�Kj|tB�gÅ'\B_X\/dc\B_bj�]*_bai��j�{kZG]mt �<acegjle

_b�G\B_��|j�©<ngt)� ÅgZ[V\UdUdVY]Ïu�_b�G\B_�ac}��f_m�Gj�\��Kjl]m\^�Kj�t^�9Åv\B_/\Bnvjl\^]mdiacj�]¯_mac��j {�_mtK�Kj�_b�Gj�]��/ai_b� �,uxÅk{ ^`_(a U \BnGe�,u�Å-{\bWc`eYf U J ¡fainG�lj��
j�©snGt � Å[\B_�_b�GjvacnGa�_bac\^d|_mac��j^���
j���\^nä\^ZGZGd�� _b�Gj�aceGj�no_bai_°� }mrG���ljl}�}ma��Kjld�� _mt
�DnGe Å \BdctKnG��jl\^�N���GtK]maiºltKno_b\^d,jleg�Kj�\B_£\vdc\B_bj�]¦_bai��j J¬å �Gj�©^j��"ac}�}mrGj�ac}�� É t � egtv�|j�eGj�_mjl]m��acngj
_b�gj�\��Kj�]b\^�Kj �,uxÅk{�t �Kjl]£�Kj�]�_bai��\^d¯jleg�Kjl}��,©snGt �/acnG�Êt^nGdi� Å»\^ditKnG��_b�Gj��GtK]�acºlt^ns_b\^d�jleG�^jl}¬\�_'jl\^]mdiacjl]
_bai��j�}Nã Y�_�_b�Gai}�}�_N\B�Kj�\Bnä\^ZgZG]mt��fac��\B_baitKn½�¬rG}`_ � jv�(\BeGj^�¯}mainG�lj �,uxÅk{'�l\^nGnGt^_ � jvegj�_bj�]m��acnGj�e
j��g\^��_bd�����]�tK� _b�gac}¯dcac��ai_mjle�aing��tK]m��\B_mactKn J7å �Gj�]mj�\B]mj1�(\^no���N�Gt^ac�lj�}
t^�V\�4�}��N�Gjl��jk6'��t^]|��\^©sacnG��_b�gj
\^ZGZg]mt��fac��\B_baitKn*�f\^nGev�¬rG�N�v]mjl}�j�\^]��N��j�h-tK]`_1�D\^} � j�jlnveGac]�jl��_bjle�\B_/eGj��<ac}mainG���Ktft<e�}m�N�gjl��jl} J

å �Gj���tKdidct �/acnG�'ac}/\(´"µ�¶E·c¸��|tK]�©<}��Gjlj�_¦_m�D\B_/rG}�jl}�\�}��N�Gjl��j��l\^dcdijle/l�àlÎ^ß<Ì-à?
1m 
�
 âËGD¸�#(¸�_mt�}�tKdi�^j
­
rG]��Kjl]�}l�Dj�q<rG\B_baitKn Jo p�qPrAsutwv;x=y?r�z�{}|

å �Gj�ZG]�tf��jleGrG]�jl}/��tK]�}mt^di�<acnG����tKnG}mj�]��B\B_mactKn�dp\��/}1\^]�j��ltKno_N\BacnGj�e�ain�_m�Gj���tKdcdit �/acnG�'�Gdcjl} J
o �a�=¯��®�=�;q?�u|�a�=¯A��¹;q��ax��u|



� í �������	�
�a�=¯A�«z ~ s��?·��L|�a�=¯A�(��å;y=x?å��L|n)o�prqtsuoJv�wrx)qzyJoux�{�|}wkoux)~,�ux��,n,oPprq'�Bn�x,�u���P�Jwzx�����{r�)v,�u�,n,oPp�q*��nJxz���u{�s�~uw�p���nu�,v)�J�,n)o�prq��prxJ�,qtsJouvuwzx)qryuoJx�{�|�w�oJx�~z�uxJ�z��prxJ�,q'�5p��gp���pz~��upr��xJ�z��pzx��,q'�N��~ryg{�{)pr~r���,�zy)�gw3��~,q)�u~��gwrxJ�,��pzx��,q*�nJxz����sJouv,��p,�,xJ�,v)�u�z��prxJ�,q'��nJxz����sJouv,��p,�,xJ�,v)�u�z��prxJ�,qJ�)~z���z��p[�Px{)w���xk�Px�suoJv�wrx)qzyJoux�{�| ��������{Q�ux��gw�pz�=�B���������)���Fw1�}���Q���ro��k�gw1���������Q�P~)�J�z�Pp8�Fx���{k�Jxrs����� ��{k�Jxr�Fw�p,��� �)� ���)���Fw1� �)� �zou���Fw1� �)� ���F~)�J�z��p[�Fx���{Q�uxrs���)� ��{k�Jxr�Fw�p,��� �,� ���)���Fw1� �,� �zou���Fw1� �,� ���F~)�J�z��p[�Fx���{Q�uxrs���Jv,qzy���v,�u��{k�Jxr�Fw�p,���B��v)qry���vz���)�����Fw1�N�Jv,qzy���v,�u�zo��k�gw3�B��v)qzy)��vz���Q�P~)�J�z�Pp8�Fx���{k�Jxrs��� {[��x,ou��{Q�uxr�Fw�pz�=� � {���x,ou�����k�gw3� � {[��xzo��zou���Fw1� � {���x,o����F~,�u�z��p[�PxJ��{Q�ux�s{)w���xk�Px�nu�,vr��~J�E�J~,oPpr~r���)x�{1| � ��� �,��~�w��Jv,o*�	~,o)�Pp���p�w)pz~����z��pJ{,wzv�{,p��)����Fprxk�F~�������{rv��z�Jx,o�� � {[��xzo��,�J��yu�*���������{,wQ��xk�Fx=� �)� ��{,wQ��xk�Fx=� �,� ��{,wQ��xk�Fx=����v)qzy)��vz����{,wQ��xk�Fx=� � {���x,o��u{)w���xk�Pxx,�JvJ�z�Jx�suoJv�wrx)qzyJoux�{�| x,�JvJ�z�Jx'�	n�x,�u�)~r�Fp[�P~,�Pprvr���Bn�x,���,�)qJ��sP�,v,�å �Gj¦��rgnG��_mactKn ¹�x � � egj��DnGj�}
_b�gj�w�y�z½_mt � j�}mtKd��Kj�e J~å �Gj¦��rGng��_baitKn å��ax=y ~ qPr�° ai}
ai_m}|egjl]ma��B\B_ba��Kj J

o ¹�x � � |w� � �=���¤� � � �?�L|å��ax�y ~ qPr�°æ|¤� � �=� � |å �Gj¬²
tKrG]b\Bns_`§ è ]maijleG]�ac�N�f§ Ã j��s�¤uÄ² è Ã {�n<rg� � j�]¦ai}¦\(ZEtK}�ai_ba��Kj£nGtKnGegac��jlnG}�actKnD\BdV]b\B_mact�_b�D\B_¦�¬rG}`_
� jvdijl}�}�_m�D\^n I ��t^]�_m�Gj�}m�N�Gj���jv_bt � j�}`_N\ � dij J»å �GjC��t<eGrGngt)� }m�N�Gj���j�ac} � \^}�jle rGZkt^n }�tKdi�<acng�õ acjl��\^nGnvacngai_bac\^d�§Ä�B\^dcrGj1ZG]�t � dcj���} J É j�]mj��
j�}mj�_¦_b�gj õ acjl��\^nGn�}�tKdi�^jl]/_bt � j�_b�Gj�tKnGj�\^ZGZG]�tKZG]mac\B_bj
��tK]/­
rg]m�Kj�]m}l�Dj�qsrD\B_baitKn J

o �u��� � ¹a¯ ~ r�y��æ|w� ����|� q���·�¯��=� � zAy=x?å��A� |w�A  � �=�a�A��z � � q��?·�¯��=� � zAy=x?å����u|å �Gj���tKdidct �/acnG�'dcacngjl}�}mj�_1rGZv_m�Gj��ltK��ZGrg_b\B_baitKnD\^dk�K]maie J

o � � ·�qP� |w�(�=�L��|� � ·;¯�� |w�¦� � �=|� � ~ �ax=x�zÐ|w� � �=� |� |w� ~ ���=¯�r�� � �=�;qR�±t�� � ·�q³�Â�Y� � ·�¯��L�H� � ~ ��x=x�z�{}|r � ·6q³� |w� � �=|r � ·;¯�� |w��þu�=|v;x=y�r � ¹=�a��¡ |w�¦�j|��j��<_1�|j��l]�j�\B_mj�\^nGe�acnGa�_bac\^dcaiºlj�_b�Gj���tK��Zgrg_N\B_mactKnG\^dE�Gjldce�Å7�g�/�Gai�N�v\^ZGZG]�t �fai�(\B_mjl}�_m�Gj�}mtKdirg_baitKn J
å �Gj£acnGa�_bac\^d>eD\B_N\���rGnG��_baitKn�ac}/\}�£\BrG}m}�ap\^n�ZG]�t^�Ddcj J

o � |w� ~ �a��¯�r�� � ¹�q��ax��±t��;{}|~ ���ar���� |w� � �=|p�qR�=rAs |w�¦�j�=|¯?·�v�xaqPr � ��� |w�¦�j�=|q³�	qRr�q�¯axaq,¢a� � ¹;q��ax��±t � ���L��£�¯ � z�z�q�¯�� � ¹ � � ~ t ~ ����r��A�L��p	qR�ArAsu�¸¯?·av;xaqPr � �a��{={}|� � ��¯��a�a�¡|w�¥¤¤�¦¤9�=� � ·�q³� �=�%� � ·;¯��u|��� ��¯��a�a�¡|w�¥¤ � ¤9� � �=����� � � � ¯?·av;xaqPr � �a�L|v;x=y�rLt9�a��r � va��y�¹�q�x�� � y�¹ � ¹;q���x��±t � �/��{��Ï� � �a¯��a���¥� ��� �a¯����a��{�µ
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å �Gj�nGj��f_�dcainGj��l\^]m]�acjl}�t^rg_/_b�Gj�_bai��j¦j��Kt^dcrg_mactKn�t^�9_b�Gj��Dj�dce�Å J

o �a¯�r�¯�|w�(��å�y=x�å��1t � �4���§£�y�� � �;y?å � z ~ s��?·;�¥�¸r � ·�q³�u�Ïr � ·�¯A�L�Ïv;x=y?r � ¹=�a�u¡�{1|
è ]mtK� _b�Gj�tKrf_bZGrg_/eG\B_N\��
j��l\^n���tKnG}`_b]mrg��_¦\^nv\^nGac��\B_mactKn�tB�X_m�Gj�_bac��j�j��KtKdirg_baitKn J

o �a��r � ¯��	qC·�¯�r�q�yR��t��a¯�r�¯�{jµ
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è ]mtK��_m�Gj�tKrg_mZGrg_$eD\B_N\1�
j��l\^n�\^dc}�t¦��tKnG}�_m]mrG��_¯\�_b�g]mjlj�§°eGai��j�nG}maitKnD\^dsZGdit^_,tB�D_b�Gj
_mac��j|j��KtKdirg_baitKn J

o �a��r �  A� � v;x�y?rLt9�a¯�r�¯�{�µ
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S � S�T S=U6V�W �AXY� W � V�Z[W �]\ Z[^A^AS � S=U6V�Z_W � Sa`�b6W�V�Z � U,c � d
õ rGnGnGainG��_m�Gj¬\^ngac��\B_baitKnv\^nGeÊj��G\B��ainGacnG��_b�gj'_b�G]�jlj�§°eGai��j�nG}maitKnD\^dVZGdit^_�t^�~_b�Gj�}mtKdirg_baitKnv]mj��^j�\^di}

_b�gj���t^dcdct �/ainG�'�x\^��_b}l�¨ y�rG]mainG�¤_b�gj�j�\^]�di� }�_N\B�Kjl}�t^��_m�GjÊj��^tKdcrf_bact^n[t^��_b�GjÊ}�tKdcrf_bact^n*��_b�Gj���\^rG}�}mac\^n[ZG]mtB�DdcjÊdij�\^ng}
ZG]mtK�^]mjl}�}ma��Kjld��»��rG]�_m�Gjl]�_bt"_b�Gj�]mai�K�o_ Jäå �gac}��D\^ZGZEjlnG} � j���\^rg}mj�_m�Gjv�N�D\^]b\B��_bj�]mai}�_bai�v�^jlditf��ai_°�K�
nD\^��jldi��Å7�Gac}
dp\^]��Kjl]�\�_�_b�Gj�ZEj�\^©�_b�D\^nv\B_
_b�Gj � \^}�j J�å �Gj�}maieGj�t^�7_b�gj£Zg]mt^�Ddij¦_bt�_m�Gj�]mai�K�o_�t^�
_b�Gj�ZEj�\^©�}`_bj�jlZEjlnG}��-\^nge��/�gacdcj�_m�Gj�dcj��W_/}macegj � ]mto\BeGjlnG} J¨ Y�_,\/�lj�]�_N\Bacn�_bac��j^�B\/ZktK]`_baitKn�t^�g_m�Gj|Zg]mt^�Ddij^��tKn�_m�Gj¯]mac�^�s_9}�aceGj�t^�f_b�Gj|Zkjl\^©>� � jl��tK��j�}X�^jl]�_mac�l\^d J
å �Gac}��Kj�]�_bai��\^d>ZEtK]�_mactKn�ac}¯\���rG��Z�eGai}m�lt^ns_macnsrGa�_°��acn�_b�Gj1}mtKdirg_baitKn*�K_m�D\B_|ac}l�<\£}m�Gt<�N©���\��Kj J�å �Gj
\^ZGZEj�\^]m\^nG�lj�t^�$\�eGac}��ltKno_bainsrGai_°�(ac}���\Bdcdcj�e�}m�Gt<�N©��
\ �^j���tK]��(\�_bact^n J¨ ® n�_b�Gj���j�\Bns_mac��j^�s_b�Gj�}�aceGj¦t^�7ZG]mtB�Ddcj1_bt¬_b�gj�dcj��W_�}mZg]mj�\BeG}�tKrg_ J~å �Gac}�ZG\^]�_�tB�V_b�Gj�Zg]mt^�Ddij�ac}
\
]b\^]�j��x\^��_bact^n���\��Kj J¨ è t^]�\�Zkj�]mact<e�t^�¯_bai��j'\B�W_bj�]�}m�Gt<�N©��
\ �^j���t^]m��\B_baitKn*�k_m�Gj��Gjlai�K�o_�t^�¯_b�Gj���rg��Z u�_m�D\B_�ai}l�*_b�gj4�}�_m]mjlng�^_b�g6½tB��_b�Gj�}m�Gt<�N© �
\��Kj {(�^]mt �/} J z,�Kj�no_brD\^didi�^�1�gt)�|j��^jl]���_b�gj�}m�gtf�N©¼��\��Kj�]�j�\^�N�gjl}
�(\��fai�¬rG� }�_b]�jlnG�B_b� J¨ Y�_~_b�Gai},}�_b\^�Kj^�K_m�Gj�}mt^dcrg_mactKn¬��tK��ZG]mai}mjl},\�]m\^��Z¬tKn�_b�Gj�dij��W_�u�_b�gj�]b\^]�j��x\^��_bact^n¬��\��Kj�{~\^e���tKainGacnG�
\�egac}m��tKno_bain<rgai_°�Êt^n"_m�Gj�]mai�K�o_�u�_m�Gj�}m�Gt<�N©��
\ �^j { J�å �Gai}��ltK��ZEtK}ma�_bj¬��tKng�D�Krg]b\B_mactKn"t^�¯��\��^jl}
ac}�\Ê�l\^dcdijle½\^n»��§«�
\��Kj J Y¦}¬_mac��j(ZG]�tK�K]mj�}m}�jl}l��_b�gj�]b\^]�j��x\^��_bact^n½\^nGe½}��Gtf�N©0��\��Kj�}�acno_bj�]b\^��_
acn¼\Ê��\��½_b�G\B_���\^rG}�jl}�_b�Gj�}`_b]mj�nG�^_m�ät^�1_b�Gj�}��Gtf�N© �
\��Kj�_bt�eGjl�l\��»}mdct �/d�� J ® n¼j�hkjl��_l�
_b�gj
]b\^]�j��x\^��_bact^n�\^nGev}m�Gt<�N©���\��^jl}¦�l\^nG��jld7j�\^�N�vt^_m�Gjl] J

® _�}m�GtKrgdce � j£jl��ZG�D\^}�acºlj�e�_m�D\B_/_b�Gj�nsrG��j�]mai��\^dV}�tKdcrg_mactKn-�G�/�Gac�N��ac}/tKnGd��v\^n�\BZGZG]mt��fac��\B_mactKn*�geGtfj�}
nGt^_¬Zkj�]���jl��_bd��0]�jlZG]�tfegrG�lj�_m�Gj�j��g\^��_�}mtKdirg_baitKn J ® n½ZD\^]�_mac��rGdp\^]��X_m�Gj�}m�gtf�N©���\��Kj�ai}'nGt^_¬\^n½j��g\^��_
eGai}m�lt^ns_macnsrGa�_°�K�s\^nGe¬_m�Gj�_N\Bacd<t^�>_b�Gj�]m\^]mj��x\^��_mactKn¬�
\��Kj/ac},��tK]�j�]mtKrgnGeGjle�_m�D\^n�acn¬_m�Gj�j��g\^��_�}mtKdirg_baitKn J

"gJB©�P6hjÈ�ÈgUWT¬ß0ª$M�h*O�UWT�g
å �Gj�acegj�\^}�eGai}m��rG}m}�jlevacn�_b�Gj�Zg]mjl��jleGainG��}mjl��_baitKnG}��D\��Kj�\^ZGZgdcac�l\B_baitKn�_mt�_b]b\�¾���ªGt)� \^dct^nG��\�dctKng�

]mtK\^e J Y }mac��ZGdij���tfegjld7��\^}�egj��Kj�dctKZEjle � � Ã ac�K�o_b�gacdcd7\BnGe ³ �Gai_m�D\^� Ì I � \^nge � � õ ac�N�D\^]�eG}�Ì ¿ �  *ai_ac}�egac}m��rG}m}�jle���tK]�j�j��<_bj�nG}ma��Kj�di��acn õ j�� J Ì æ � JÃ j�_�_b�gj�ZEtK}�ai_baitKn"\^ditKnG��_b�Gj�]�to\^eäux��j�\^}�rG]mj�e0ain0��acdijl}N{ � j�eGj�nGt^_bj�e%«g�X\^nGe�dcj�_�¬�eGj�nGt^_bj�_b�gj
eGj�nG}ma�_°��tB�*��\B]m}l�s_b�gj�nsrG� � jl]¯t^�V�l\^]m}¯ZEjl]¯��aidcj�t^�-]mto\Be J,å �Gj�]mj¦ai}
\���\��fac�¬rG� eGjlng}mai_°�^�F¬J]'­I®B�o_b�D\�_
_b�gj¬]mto\BeÊ��\^nÊ\^�l��tK����t<eD\B_bjB�k}�t�_b�D\�_�Ò û ¬ û ¬J]'­I® J Y×_°�<ZGac�l\^dX�B\^dirGj£��t^]�\(}�acnG�Kdij�§«dp\^nGj�]�to\^eÊai}¬J]'­I®1Õ ¿K¿Kî ��\^]�}/Zkj�]1��acdij J

å �Gj�ªDrf�vtB�$�l\^]m}'u�_m�D\B_/ac}��G_b�Gj�ªDt �Ï]b\B_mj£tB�$�l\^]m}��E��j�\B}mrG]�jlevacn���\^]�}/Zkj�]1�gtKrG]N{��l\^n � j��/]ma�_m_bj�n¬u¯>�<�/�gjl]mj°¯¬ac}�_b�gj1ªDt �[�^jldct<�la�_°��t^�*_m�Gj/_b]b\�¾��'ux��j�\B}mrG]�jle�ain���acdijl}~ZEjl]¯�GtKrG]b{ J,å �Gj��ltKng}mjl]`�B\B_baitKn
ZG]�acnG��acZGdij¦_b�D\�_¬âmµ^ÛË
'µ^Ûb¸£Ì-¸�ËWÍ�GD¸�Û'â�Ûb¸mµ^Í¨¸mÎvà�Û£Î<¸Ë
�ÍxÛbà,±s¸mÎ�]mjlqsrGai]mj�}/_m�D\B_�³² �² � ¬Euj«gÔmÐ : { O « & ��² �² � ¬Eu´«fÔmÐÅñm{ O «�ê � � �� � uj¬u¯f{�u´« : ÔmÐ�{ O Ðj& � � �� � uj¬u¯f{�u´«�ñ�ÔmÐ�{ O Ð,ÕÏÒ u "gJiI {
��tK]1j�\^�N��acno_bj�]��B\^duÌµ«�ñ�Ô�« :�� \BdctKnG��_m�Gj']�to\^eÊ\BnGe�jl\^�N�Ê_bai��j�acno_mjl]��B\^duÌ ÐÅñ�ÔmÐ :�� J�³ j'\^]mj�\^}�}mrG��acnG�g�>��t^]
}mai��Zgdcac��ai_°�^�E_m�D\B_�_b�gjl]mj�\B]mj�nGt�jlno_m]b\^nG��jl}�_bt�tK]¦j��fai_m}���]mtK�¹_b�Gj�]�to\^e J u ® ��_b�Gj�]mj��|jl]mjB�V_b�Gj�]�ac�K�o_�§
�D\^ngeÊ}maieGj't^�$_b�Gj¬��tKnG}�jl]��B\B_mactKn�ZG]mainG�laiZGdcj��|tKrGdce��D\��Kj'_mt � j'��tfeGa��Djle-�E�/a�_b��º�jl]�t�]mj�ZGdp\^��jle � ��\
 à�ß<ÛNâN¸£Í°¸�Û[# J {¬Y�}1t^rg_bdiacnGj�evainv¡fjl��_baitKn � �g_b�Gj���tKnG}mj�]��B\B_mactKnvZG]mainG�laiZGdcj¦ac��ZGdcaijl}|_m�D\B_�_m�Gj£w¯y�z

Ó¶¬
ÓDÐ ê ÓXu·¬u¯f{

Ó@« ÕÖÒ u "gJÚ¿ {
ac}X}b\B_mac}`�Djle*�oZg]mt �<aceGj�e¬_b�D\B_$_b�Gj�}�tKdcrf_bact^n'ac}X}mrg¾���acjlno_mdi�¬}���t<t^_m��uxain'ZD\^]`_bai�lrGdc\^]l��_b�Gj�]mj�\^]�j�nGt�}��Gtf�N©
�
\ �^jl}b{ J
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Y�_�_m�Gac}|ZktKaino_�t^�7_b�gj���t<eGj�dcacng��ZG]�tf��jl}�}l�G�|j��D\��Kj�_°�|t�rgnG©snGt �/n���rgnG��_mactKnG}
t^��«�\^nGe�Ð��GnD\B��j�di�¬Ê\BnGet¯>  � rg_��
j��D\��Kj�tKnGd��ÊtKnGj�jlqsrD\�_bact^n@uW_b�Gj�w�y�z¯{ J7è rG]�_m�Gjl]�aing��tK]m��\B_mactKnÊt^]�\B}m}mrg��Zg_mactKn"ai}

nGj�jleGj�e J�å �gj'}mai��Zgdcjl}`_1��t<eGjld7\B}m}mrg��j�}�_b�G\B_�_m�Gj�ªGrf�§¬u¯���\^n � j£�/]mai_�_bj�n�eGai]mjl��_bd���\^}�\���rGnG��_baitKn
t^�°¬0a�_b}�jldi� J ¡frG�N� \���rgnG��_mactKn»ac}'��\^didcjle»\äâNà�Ì�
�ÍxËWÍÜß<ÍxË�
^¸�Ûb¸�·�µ^ÍÜËÄà�Ì[tK]v¸mÞlßGµ^ÍxËÄà�ÌÖà¤Ù)
�ÍÄµ^Í°¸ J uÜ�¦\B��j�}
��]mt^� _b�Gj�]m��tfeg�<nD\B��ai�l}£\^]mj�\^egtKZg_bj�e � jl��\BrG}mj(\^n \^nG\^dctK�^tKrG}�_b�gjl]m��t<eg�<nD\^��ac��jlqsrD\B_mactKn�ac}£rG}�jle
_bt���tK��Zgdcjl��jlno_�_m�Gj��ltKnG}�jl]`�^\�_bact^nvdc\��/}1�^t)�^jl]�nGacnG��_b�gj�ªGt)�Ït^�$\��K\^} J {

³ �D\B_�}m�GtKrgdce�_b�Gj���tKnG}`_bai_mrg_ba��Kj�]�jldp\�_bact^n�dct<tK©�dcac©Bj ã Ã j�_/rG}��D]m}`_���tf��rG}�tKn�_b�gj�q<rgjl}�_mactKn�t^�9�Gt �¯�}m�Gt^rGdcev�^\B]����/ai_m��¬ J�³ �Gj�n�¬�ac}�}m��\^dcdÜ�G_b�Gj�]mto\BeÊac}1nGj�\B]mdi�vj���Zg_°�^�k_m�Gj���j�� �l\^]m}1_b�D\�_�t<�l�lrgZs�
_b�gj�]mto\^e[�l\^n���t �^j"\B_�\½�(\)�gai�¬rG�3�Kj�dct<�la�_°��u�}b\��K�1_b�Gj�}�Zkj�jle�dcac��ai_l�¸¯z]'­I®�{ J Ã j�_�rG}�\^}�}mrG��j
_b�G\B_��g\^}|_m�Gj�]mtK\^e � jl��tK��j�}���tK]mj��l]mt �/eGj�e*�GeG]�ai�^jl]m}
}mdct ��eGt �/n�tKrf_�t^�7ZG]�rGeGj�nG�ljB�D\^nGe�_m�D\B_
�/�gjln
_b�gj(eGj�nG}ma�_°�¤nGjl\^]m}0¬J]'­I®B�,eG]ma��Kj�]m}'}�dct � _bt�ºlj�]mt��^jldct<�la�_°� Jvå �srG}'�|j�\^]mj�dcj�e0_btÊ\^}m}�rG��j�_b�D\�_'_b�gj
�Kj�dct<�la�_°�ÊeGj��l]mjl\^}mj�}���tKnGtB_btKnGai��\^didi����]�tK� \���\��fac�¬rg�¥¯z]'­I®�\�_¹¬vÕ Ò(_mtvº�jl]�t�\�_¹¬vÕº¬J]'­I® J�è tK]
�lt^nG�l]�j�_bj�nGjl}�}l�>�
j��/acdid-��tfegjld-_m�Gac}�]�jldp\�_bact^nG}m�GaiZ*�G\�_/dcj�\B}�_1qsrD\^dca�_N\B_mai�^jldi�^�<�/a�_b�v\�dcacngj�\^]
��rgnG��_mactKn*�¯�Õ»¯z]'­I®ou I &2¬�Õ)¬J]'­I®l{�Ù u "gJáæ {
å �Gj�]mj���t^]mj�_b�Gj�ªDrf����rGnG��_mactKn�ai} ¬u¯�Õ»¬u¯z]'­I®ou I &2¬�Õ)¬J]'­I®�{�Ù u "gJíì {
å �Gai}�ªDrf�v��rGng��_baitKn�ai}�º�jl]�t�\B_°¬�Õ�Ò�\^nGe�\B_°¬�Õ¼¬J]'­I®� kai_1�D\^}¦\���\��fac�¬rg� \B_°¬(Õ ñ: ¬J]'­I®B�E�/�gjln
_b�gj�ªGt)���Kjlditf��ai_°�¤ac}	¯¼Õ ñ: ¯,]'­I® J u è tK]¬_°�<ZGai��\^d�_m]b\B¾��^�¯_b�Gj���\��fac�¬rg� t<�l��rG]m}�\B_�\"}mtK��j��/�D\�_
}m��\^didcjl]/eGj�nG}ma�_°�K�-\ � t^rg_ ! Ò���\^]�}¦ZEjl]���aidcj^�>\�_¦�/�Gai�N��_b�Gj�ªDrf��ac}¦\ � t^rg_ I î ÒKÒ��l\^]m}�Zkj�]¦�Gt^rG]l E_b�Gai}
�lt^]m]mj�}mZEtKnGeG}�_bt�\�ªDt ���Kjlditf��ai_°�vt^��\ � tKrf_ ¿ Ò���aidcjl}/ZEjl]��GtKrG] J {v��t ���
j'�D\��Kj�\(��tK��ZGdcj�_bj£}mj�_¦t^�
jlqsrD\�_bact^nG} J

å t�}�ac��ZGdca��W��_b�Gj�ZG]�t � dijl� \BnGe�_bt�ac}�tKdp\B_mj¦_b�gj£j�}m}�jlno_bac\^dVZD\^]m\^��j�_bj�]m}l�gai_�ai}�rG}mj���rGd*_bt�nGtKngeGac��jlnf§
}maitKnD\^diacº�j�_b�gj�jlqsrD\B_mactKn J�å t�_m�Gac}�j�nGe*�Vdij�_�rG}�ains_m]mt<eGrG��j'_b�Gj��B\^]�ap\ � dij'Å�Õ½¬�Õ)¬J]'­I®B�*�/�Gai�N�"ac}�_b�gj
âNà�Ì-âN¸�ÌDÍxÛmµ^ÍxËÄà�Ì à¤Ù(âmµ^ÛÅ
 J¬³ j��D\��Kj�_b�D\�_'Ò û Å û IKJ Y¦di}mtG�Vdij�_�rG}�ains_m]mt<eGrG��j�Ç¤Õ¾«AÕ)¯z]'­I® J�å �gjln
}mai��Zgdcj�\^di�Kj � ]b\¬}m�gt)�/}1_b�D\�_�_b�Gj£w�y�z � jl�lt^��j�}

ÓDÅ
ÓGÐ ê Ó��,uxÅk{

ÓGÇ ÕÖÒgÔ u "gJÚî {
�/�Gj�]mj �,uxÅk{~Õ�ÅXu I &¤Å-{�Ù u "gJ�� {
å �Gai}
_b]m\B¾���eg�<nD\^��ac�l}
jlqsrD\B_mactKn��l\^n � j�}�tKdi�^jle�rG}�acnG�¬_m�Gj£±�j�_m�Gt<evtB�X²
�D\^]b\B��_bj�]mai}�_bai�l}/\^nge�rG}mainG�
nsrG��jl]mai��\^d-}m�N�Gj���j�}l�K��rG}�_1\^}/�l\^n�­|rG]m�Kj�]m}��DjlqsrD\B_mactKn J
��*,2=<?>A@8BC2�¿6587�5#õ j��/]ma�_bj�_b�Gj�_m]b\B¾���eg�<nD\^��ac��}�acn�_b�Gj���tK]��

ÓDÅ
ÓGÐ ê¬òEuxÅk{ ÓDÅÓGÇ Õ�ÒgÙ u "gJ�� {

³ �D\B_1ai}�_b�Gj�j��fZG]�jl}�}mact^n���tK] òEuxÅk{�ã
��*,2=<?>A@8BC2�¿65E365 ³ ]�ai_mj�jlqsrD\B_mactKnG}���tK]��N�G\^]b\^��_bj�]mac}`_bai�£��rG]��^jl}/��tK]�_b�gj�_m]b\B¾���eg�<nD\^��ac��} J
��*,2=<?>A@8BC2�¿65EÖ65 ²
tKnG}�aceGj�]9_m�D\B_9\/}mac��ZGdij,}m�Gt<�N©��
\ �^j|}�tKdcrf_bact^n���t^]*_b�Gj~_b]m\B¾���eg�<nD\^��ac�l}7j�q<rG\B_baitKnG}l�

ÅXu�Ç7ÔmÐ�{~Õ;: Å=< a��XÇ½¶�èlÐ��
Å3> a��±èlÐu¶äÇ7� u "gJ�! {

è ainGev\^n�j��fZG]mj�}m}maitKn���tK]�_m�Gj£}m�Gt<�N©��Kj�dct<�lai_°�êè�acn�_bj�]m��}1tB�,Å�<�\^nGe�Å�> J H¦ËWÌDÍ�� � }�j£_m�Gj õ \^ng©<ainGj�§É rg�KtKnGait^_�]mj�dp\B_mactKn�_mt�j��fZG]mj�}m}�è'\^}/\�]b\B_mactKnD\Bdk��rGnG��_baitKn*�D\^ngev_m�Gjlnv}mai��ZGdiai�W��_b�gac}�j��fZG]�jl}�}mact^n J



S � S�T S=U6V�W �AXY� W � V�Z[W �]\ Z[^A^AS � S=U6V�Z_W � Sa`�b6W�V�Z � U,c � Á
��*,2=<?>A@8BC2�¿65×Î�5 ±�t<eGai�W��_b�gj�´"µ�¶E·c¸��|tK]m©s}m�gjlj�_1t^�X¡<jl��_mactKn ! _bt¬}�tKdi�^j¦_b�gj¦_b]m\B¾��¦eg�<nD\^��ac��}�jlqsrD\)§
_baitKn J½å t0egt"_m�Gac}��|�N�G\^nG�Kj�_b�Gj���tK]��¬rGdc\^j(��tK]�_b�gj��B\^]�ap\ � dcjl} ¹�x � � \^nGe å��ax�y ~ qPr�° ��\^nGe¼}mj�_�_b�gj
�B\^]mac\ � dij � q��?·�¯��=� zAy�x?å���� _bt r��a¯A¹=¹;q ~ � q��?·�¯��=� z=y=x?å���� J z$�fZkj�]mai��j�ns_��/a�_b�½_b�Gj�ainGai_map\^dé§«�B\^dcrgj
ZG]�t � dcj����/ai_m��_m�Gj�}m\^��jN��\^rG}�}mac\^n�ainGai_map\^dEeD\B_b\�rG}�jle���tK]1­
rg]m�Kj�]m}l�>j�q<rG\B_baitKn J
³ �D\�_�\^]�j�_b�Gj£eGai�p§
��jl]�jlnG��jl}�acn � jl�G\ �<aitK] � j�_°�|jljln�_b�Gj�}�tKdcrf_bact^nÊt^��_b]m\B¾��¬eg�<nD\^��ac��}�\^nGeÊ_b�gj�}mtKdirg_baitKn���tK]�­|rG]m�Kj�]m}��
jlqsrD\�_bact^n>ã
��*,2=<?>A@8BC2�¿65dÀ65#� }�j�_b�Gj���t<eGai�Dj�e¤�|tK]m©s}m�gjlj�_�t^��_m�Gj�ZG]�j��<act^rG}�j��fjl]��lai}mj�_bt�}mtKd��Kj(_m�Gj���tKdcdit �/acnG�
Ûb¸mÎ�G°· Ë +?G<ÍÂÁF+^Ûb¸N¸�Ì¶G°· Ë +?G<Í�ZG]�t � dcj�� J Y dcainGj(tB�1_m]b\B¾���ai}¬}�_mtKZGZEjle¼\B_�\Ê]mj�e»dcac�^�s_¬\B_'�»Õ�Òg�¯\^nGe»\�_
_bai��j/Ð�Õ�Ò'_b�Gj�]mj�e�dcac�^�s_¯_brg]mnG}��^]mjlj�n J�å �Gj�diacnGj1t^�V_b]m\B¾���acngai_bac\^dcd��'�G\^}���\��fac�¬rG� ��tKnG��jlno_b]m\B_baitKn
\^nGe�dcaijl} � j�_°�|jlj�n¤Ç½Õ�& I \^nge�Ç Õ Ò J u å tv�N�D\^ng�Kj�_m�Gj�acnGa�_bac\^dXeG\B_N\�acn�_m�Gj�´�µ�¶E·c¸��|tK]m©s}m�gjlj�_l�
eGj��DnGj�\¼´�µ�¶E·c¸���rGnG��_mactKn ��� _m�D\B_�]�jlZG]�jl}�jlno_b}�]�jlef§«dcac�^�s_8ÃB�K]�jljln<§°dcai�K�o_�acnGa�_bac\^d�eD\B_b\g�/\^nGeä]mjlZgdp\^��j
_b�gj�ZG]�tf��jleGrg]mj£��\^did-_bt £�¯ � z=z�q�¯�� ¹ � � ~ \^ZGZEj�\^]�acnG��\^}�\^n�\^]m�^rG��j�no_�tB� q³��qPr�q�¯ax�qz¢a� ¹;q��ax�� �/ai_m���� J Y¦di}mtG�/_b�Gj���tKdidct �/acng� \^]�j��Ktft<e[�N�GtKai�lj�}l� � ·�q³�æ|w�®��� � � ·�¯A�¡|w�¦�R� � � ~ �ax=x�z |w� �R� � �\^nGe r ·�¯A�¡|w� � � J {�z$�gZgdp\^ain*�fain�j��^jl]`�feG\ ��_mjl]���}��f�/�D\B_��^tKr�t � }�jl]`�Kj£\ � tKrg_�_m�Gj�}mt^dcrg_mactKn�tB�V_b�Gai}
acngai_bac\^d�§Ä�B\^dcrGj~Zg]mt � dijl� J y�t�_m�Gj�ZG�Gj�nGtK��jlnD\��^tKr�t � }mj�]��Kj/��tK]m]�jl}mZEtKnGe�_bt��^tKrG]~j��gZEjl]�acj�nG�lj�ã uYH¦ËWÌDÍ��
y�j�_mjl]���ainGj��/�D\B_/�D\BZGZkj�nG}/_bt�_b�Gj��D]�}�_�\^nGevdp\B}�_/��\B]m}/acn�_b�gj£diacnGj¦t^�X_m]b\B¾�� J {Ä Â;ÈgÂ>PVÂ>M7T*Â;gÅ ü�Æ¦Ç�AK?�A^:�ÈÊÉ�ËkÌ´ËzÈÊÍÊÍPÎ[Ï)Ð¹Ñ
AB4$A)Ò-Ë,ÈµÌIË,Î�ø�AsF�ÏÔÓkÈÊÏ)÷�øÕÎ[Ì´È×ÖLØ�Îbö�÷�Ù�ó@Ú°A�ÛPÍáõ�õrÐ�ø�õNö�÷`ø�÷�ÏQÌ'ÈÊÏ¹Íáõ�ÏzÉ�úIÈáö�÷`ú\Ù�Ü,ÚjÚ°A�Ý�Ë)÷`õ�ú´Þõ[ßFÌÜú\Î8àáÖ�â�õ8ØvõQÏ°Íáõ�Ï,ÉÕÖ`úÜõ8Ø'Ð)÷�Ð/úÄõQÎQÐzÙ�Azã�ä´å�æ�ç�è�å8é�çPêJå�æ�ç�ë,û,ìQì�ý)ó`ì�þ�üYírî[ïkð)û)ü�ýkð�ð)AÅ ì�Æ�CGArÚ°A�5=È×Ö\Ë,Î�ú\ÐzÙ�A,ñ�Ë)õrÖ\ÓáØ�Îbö�÷�ÙkõQÏòÌIË)÷LËzÈÊÉ�Ë�Ø�Î�Þ�AgóPô)ò�ä�çuè9ò�õ�çáûzï�ó ïkì�írð ü�ûBümýQð�ö)AÅ î8Æ÷Ñ
A�4$AzÒ-ËzÈøÌ´Ë,Î�ø�A�ùgúüûKòÄð[ä¯ð8ûJý÷þ÷å[û,ÿ úüûKò«ð8ä���ð��NòYõ°A�?�õ�Ë,Ï°Ò-ÈÊÍí÷�Þ���ñ�õ�Ï,Ù�û�ô9÷�Ø�=>õ�ú´ÓKûoümý���ïBA

	�

����������

������������� ��!�

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

��� ��#%$1������'324��� �&#%�5��#%$&�76824�.� ��
:9+��#<;=

�1>
�?#@�4AB���DC+
FEHGI����JK� �B24�����&AMLN�1�=��JO6P21�����&AMLQ�&�=��JO6�CRGTS
S�UFVFW
>YX
Z [
[

\O]_^�ð8úüÿfðQý�ý[äÜòYõ\õ�óa`,b�c7d e
f�g�h�iPjkimlFn o1i�pOjrq�stl


