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ëXB§?M?6î&%×B§ê6ê6GHùmíZè6N\ë{O,:Hí^N{O^:HîV?�îCð/ö(N{ëÊíZ:HîV?Mý,ý � íZîgíZè6N¸O^î§í�B§í^N{D~ê!îVé,:Hí^:=îV? Y É�í^î>î7��í�BC:H?�íZè6N¸ð�ó6?6ëÊíZ:=îC?%�è6:Hë�èMD6NÊì%?6NPé�í^è6N\õ;ö!þ

W'XfY}[�] Ç Ó�X9ïNX î [TÓ)Y�� Æ [�� ô 
 K�úV÷



ú
ý»íyé,è6îVó6GHDs�uNbë{GHNXBCO�íZè%B�í�íZè�:=é�ê�O^î�ë{N{D�ó6O^Nbê�O^î�D6ó6ë{NPé¸B�õ;ö~í^è%B§í�:=é�N � ó6:Hñ§BCGHN{?5í�í^î�íZè6Një{:=O,ë{GHN':H?sQ¿:Hò
 �-þR%�è�:=G=N�é,íZ:HG=G�ó�íZ:HG=:c={:=?�ò~í^è6NC�3BCOwíZN{é,:IBC?#ëPî(îVO,D6:=?6B§íZNPé Yû]üX å�æ ` å Ý [ BCéjí^è6N�D�ù�?%BC<>:=ë{BCG�ñ§BCO,:IB7��G=N{é
îCð�íZè6Nüé,ù�éwíZN{<~K2ý»í>:Hé>?�î�% ë{G=N{BCOtè6î&% í^î�òVNP?6N{O^BCG=:c={N�í^è6:=ég:=D�NXBÆíZî íZè6Nüë{BCé^N~îCð®� B§í^îV<>é>:H? g D
é^ê6BCë{N§K�ô � ?6Ny<bó6éwí�BCGHé^îjíZBCûCN;B§ë{ë{îCó6?5í�îCðrî�ñVN{O^BCG=GuíZO^BC?6é^G=B§íZ:HîV?%BCG%:H?5ñCB§O^:IB§?6ë{N§þ-�6ó(í3íZè6:Hé3:=é4NXBCéwùVK ÷>@"NÊíå ý ` À ] Ö ` ¼ ` ã�D6N{?6î§íZNgíZè6NgíZè6O,N{N><�B§é^éwú�%�NP:=òVè5í^N{D2ôfå ý ]Åþ ÿ ý é ý�÷q�3B§O,íZNPé^:=BC?�ëPî(îCO^D6:H?%B§íZNPé¸îCð3B�íZîV<À þuBC?�D YN] XfY æ `¹Y Ý `ÃÓ&Ó&Ó�`¹Y � [ í^è6N1ã7� �3B§O,íZNPé^:=BC?MëPî(îCO^D6:H?%B§íZNPé�îCð¿í^è6N\N{?5íZ:HO^N¸é,ù�é,í^N{<~þuBC?6D~G=NPíSÆ X Ä [
é^:H<m:HGIBCO,GHùtD�N{?6îCí^NyíZè6N0ã7�Þ�3BCO,í^N{é^:=BC?üë{î�îVO^D�:=?%B§í^N{é�B§G=îV?6òbBgL�?�� BCé�Bjð�ó6?6ëÊíZ:HîV?�îCðTÄVþ�íZè6N>ô�é^:HòV?6N{D%÷
D6:Hé,í�B§?6ë{NüBCGHîV?6òÇ:qíXK � ?%BCGHîVòVîVó6ébí^îÆíZè6N 
 D#ê6G=BC?6N�O,îCí�B§í^:=îV?ø<�B§í^O^:�ÿÂîCð$? � ô 
 K ä �%÷Êþ�%�Nü:H?kí^O^î�D6ó6ëPN
íZè�NJã��Lã�O^î§í�B§í^:=îV?Æ<mB§í^O^:qÿ ïÔX��\` î `���[ þ-ê%B§OZBC<>NPí^N{O^:c={NPDN�kù íZè6O,N{NV?$ó6G=NPO¸BC?6òVGHN{é{þ�%�è�:=ë�è O^îCíZB§íZNPé¸Bg ú ñVN{ëÊíZîVO¸:H? g D�é,ê%BCëPNCKgç�è6Ng:=D6N{B�:=éyíZîüO,îCí�B§í^NtNXBCë�è ñVNPëPí^îVO Y ý�þ": KÈNCKqþ"íZè6NgNP?kí^:=O,NJ� B�íZîV< é,ù�é,í^N{<~þ
é^î�í^è%B§í�íZè6N1ã¶� ñVNPëPí^îVO Y :=é�BCé�ëPG=îVé,NbBCé�ê!îVé,é^:c�6G=N¸íZî�í^è6NbêuîV:=?5í$Æ X Ä [ îC? íZè6NtL�?��FB§í�D6:=éwí�BC?�ë{NJÄ
BCGHîV?6òt:Hí{K� ?6Ng<bó6éwíjë{BCO^Owù îVó�í\íZè6N>O^îCíZB§íZ:HîV? îCð�í^è6NmB§íZîV<>:=ëbñCN{ëÊíZîVO,ébB7�uîVó�í¸íZè�NmëPN{?5íZNPOjîCð�<�BCé,é¸îCð3íZè�N� B§í^îV< é,ù�é,í^N{<~K;ç�è�ó�é;:Hð	� ì BC?6D�
 ì BCO^Njí^è6Nb<mBCé^é�ú�%4N{:HòVè5íZN{DÇëPN{?5íZNPO^é;îCð�<mBCé^é�îCð�êuîV:=?5í Y B§?6D
êuîV:=?5í.Æ X Ä [ þ%O^NPé^êuN{ëPí^:HñCN{GHù
�

� ì ] �� ý��Pæ � ÿ ý� Y ý ô 
 K��5÷

 ì X Ä [A] �� ý��Pæ � ÿ ý� Æaý X Ä [H` ô 
 K��5÷

%�è6NPO^N�� :Hé3íZè6N;íZî§í�BCG-<mBCé,é{þ

� ] �� ý��Pæ ÿ ý ô 
 K/b&U5÷
íZè�N{?�íZè6Nyð�ó�?6ëPí^:=îV? W XfY�Ò Ä [ í^è%B§í�D�NPì%?6NPé�íZè6N>ô�èkù�êuN{OZ÷�ê�GIBC?%B§O3õ;ö�B§í�D6:Hé,íZBC?6ë{N®Ä'BCGHîV?6òjí^è6N\L�?�� :Hé

W'XZY�Ò Ä [�] �� ý��Pæ Çyý X Ä [TÓ���ïÔX��\` î `���[�Ó�XfY ý � � ì [T� Ø Æ-ý X Ä [T� 
 ì X Ä [ Ú�� `%�è6NPO^N�ð�îCO�N{BCë�è�êuîV:=?5í Y ô²BC?6DmNXBCë�è�ê!îVé,:Hí^:=îV?JÆ X Ä [ BCGHîV?6ò;íZè6N�L�?���÷�îV?�N�ë�è6î�îVé,N{é4í^è6N�?�ó�G=N{O�BC?�òVG=NPé
ô �}` î `�� ÷3íZîm<m:H?6:=<>:�=PN�íZè�NjD6:Hé,í�B§?6ë{Nq�!NÊí"%�NPN{? Y B§?6DsÆ X Ä [ K�ý�K�N§KHþP�!NÊð�îVO^N\ê6O^î��,N{ëPí^:=?6òmíZè6N\D6:c(!N{O,N{?6ëPN



�
îCð Y B§?6DsÆ X Ä [ îV?5íZî�í^è6NjòCOZBCD6:HN{?5í�ñCN{ëÊíZîVO®Ç X Ä [ ê!îV:H?5íZ:=?�ò�BCGHîV?6ò>íZè6NbL�?��¯þ-B§éy:=?Æö(N{ëÊíZ:=îC?Æý^ý � þ{%4N
O^î§í�B§í^N Y ôTB7�uîVó�í/:qíZé´ë{NP?kí^N{O/î§ð%<�B§é^é�÷"íZîy<mBCû§N�:Hí¯BCé¯ë{GHîVé^N�BCé¿êuîVé^é,:��6GHN�í^îuÆ X Ä [ ôTO,N{GIB�íZ:HñCN�í^î�:qíZé¿ëPN{?5íZNPO
îCð´<mBCé^éZ÷ÊK$ç�è6:Hé�O^îCíZB§íZ:HîV?�éwíZN{ê~:=é3BC?üBÃ%�û´%�BCO,D BCé,ê!NPëPí�îCðrí^è6N;ê6O^î�ë{NPD6ó6O,NCþ �6ó�í�é,:=?6ëPNy:Hí3:=?5ñVîVGqñVNPé�?6î
NPñ§BCGHó%B§í^:=îV?6é¿îCð!í^è6N�ê!î§íZN{?5í^:IBCG(N{?6NPO^òCùté,ó6O,ðTB§ë{N�:Hí$é,è6îVó6GHD>ë{BCó6é,N�<>:=?�:=<mBCG�BCD6D6:qíZ:=îC?%BCG�ëPîV<>ê6ó�í�B�íZ:=îC?%BCG
N)(!îVOwíXK
ý»ð3îC?6NV%4N{O,N>í^îMòCN{?6NPOZB§í^N>í^è6N�L�?e�+:H?Ä:H?5íZN{O,?%BCG�ë{î�îVO,D6:=?%B�íZN{éPþ �9,D! �"F¸íZè�N{?øîC?6NmëPîVó6GHDøBXñVîC:=D íZè6:Hé

é,í^N{ê�îCð3è%BXñ�:=?�ò~í^î~O,îCí�B�íZNtíZè6N>ë{îC?�ì%òVó6O^B§íZ:HîV? ê!îC:=?5í Y í^î@��G=:H?6Ntó6ê�
�ô�: KÈNCKqþ��uN>BCé¸ë{GHîVé^N>BCé\ê!îCé^é^:c�6G=N
íZî5÷$í^è6N�êuîV:=?5í�Æ X Ä [ îV?�í^è6N;L�?��´K���é^NyîCð-:=?5íZNPO^?%BCG�ëPî(îVO,D6:=?6B§íZNPé{þkè6î&%�NÊñVNPO{þ%è%BCé4:Hí^é4î&%�?�D6: �>ë{ó6GqíZ:=NPé{K� GHé^î6þ8:=? B�ñVNPO,ùÇG=BCO^òCNb<mîCG=N{ëPó6GIB§O�éwù(éwíZNP< ôTNCKÈò6KqþrB�ë�è6N{<>:=ë{BCG¿O,NXBCëÊíZ:HîV?Ç:=?Çé,îVG=ó�í^:=îV?%÷Êþ8:qí;:=é�ó6?6G=:HûCNPGHù
íZè6B§ítî�ñVNPOZBCGHG�O^î§í�B§í^:=îV?Âî§ð�í^è6N�N{?5í^:=O^N�é,ù�é,í^N{<ü%�:HG=Ge�!N�îCð�ëPîV?6ëPN{O^?8K�Q%ó6O,í^è6N{O,<mîCO^NCþ$îC?6NB%�:=GHG4<>îVé,í
G=:HûCNPGHùMë�è6î(îCé^NtíZè6Ntê�GIBC?%B§O;õ;öÇîV?6GHùMíZîü:=?5ñCîVGHñCNbíZè6NtëPî(îVO,D6:=?6B§íZNPé;îCð4í^è6NbíZè�îVé^N>B§í^îV<mé�:=?5ñVîVGqñVNPD�:H?
íZè�N;O^NXB§ëPíZ:HîV?�ô²BC?�D�ê!NPO^è%BCê�é�Bbì%O,é,í�é,îVGHñ§B§í^:=îV?�é,è6N{GHG�÷�þ6BCò5B§:=?�<>NXBC?6:H?6òjí^è%B§í�î�ñVNPOZBCGHG-O^îCíZB§íZ:HîV?�îCð´íZè�N
é,ù�éwíZN{< %�:HG=G-?�îCí.�!N¸:H?kñCîVGHñCN{D-K

ÞÊÞÊÞ{ß �� . S�´ÞPæ���á�ÞPã;à áyã áS¡w�"!yÞ$#Aãyäw���
�>ß á�«{¦%!yÞ$²�áÐáP°�¬'&{ª�§A²¶¥�ª�¬-·Ô¬)(�¥�«P¦Vâ�²´·P¬-·Ðª�â�²´³T°)²¶¥H¦Mâ�¬-·P¤�¥H²´·a¥0¬)(eâÃ«{¦7§Aª�â�²´³T°)¦t²�â&¥�ª�¬-·
ç´î�é^NPNbè6î&%×íZî�ó�é^NbíZè�NbB7�uî�ñVNtõ;ö{
�é$%�:qíZè6:H?Mí^è6NJ�yý�OZB§í^N'í^è6N{îVOwùVþ{%�Njì6O^é,íyòV:HñCNbBM�6O,:=NÊð$O^NÊñ(:HN)%

îCð$í^è6N�%4îVO^ûk:H?6ò�NÊÿ(ê6O,N{é,é^:=îC?6é;îCð$íZè�Nw�yý�<mî�D6NPG3ô�D6NPíZBC:=GHé�ë{BC?N�uN'ð�îVó6?�DÆ:=?N��NPð�K � ÷ÊK�Q%îVOyBmòVN{?6NPOZBCG
ë�è6NP<m:HëXBCGrO^N{BCëPí^:=îV?~íZè%B�íy:=?5ñCîVGHñCN{éu� B§íZîV<>é�:=?Mí^è6O^NPNÊú»D6:=<>N{?6é,:=îV?6BCG"é^ê%B§ë{NCþuíZè6Nw�;ý3BCê6ê6O,î�ÿ(:H<�B§í^:=îV?
òV:qñVN{é�í^è6N;íZè6NPO^<mBCG-OZB�íZN;ë{îC?6é,íZBC?5íyBCé

*,+.-±X0/$[A] Ö132�46575 X9^�[ þ 8¼ ¿9Ji ` ô g KcbÁ÷
%�è6NPO^N 1:2 :Hé�í^è6N�O,NXBCëÊí�BC?5í�ê%B§O,íZ:qíZ:HîV?tð�ó6?6ëPí^:=îV?�ê!NPO4ó6?�:Hí�ñCîVG=ó�<mN§þ 465;5 XG^¶[ :Hé4íZè�N$={NPO^îjí^:=<>N�ñCB§G=ó6N�îCð
íZè�N0�6ó(ÿkú��%ó(ÿ~ëPîVO^O,N{G=B§íZ:HîV?�ð�ó6?6ëÊíZ:HîV?2%�:HíZè�í"%4î�é,N{ê%BCO^B§íZN¸D6:qñ�:=D6:H?6òbé^ó�O,ðTBCëPN{é{þ

465;5 X0<¹[�] í^O Ø>= p@?BA~DC Ý º×TÛFE = p@?GA~HC Ý = ý A~JI CLK º×TÛ�M = p:A~NI CLK Ú ` ô g K 
 ÷



�
%�è6NPO^NPO#:=é�íZè�Nb:=?5ñVNPO^é,NjíZNP<mêuN{O^B§íZó6O,NMÖ Ë XQ*�|R/$[ þ ºi :=é�íZè6NjJ�BC<>:=GqíZîV?6:=BC?�òV:qñVN{?Ç:H?s? � Kgô 
 K g ÷�þ8B§?6Dº×TÛFE�BC?6D º×TÛQM,BCO^N�íZè6N��%ó(ÿ�îVê!NPOZB§í^îVO^é4D6NPì6?6N{D2�5ùM? � ô 
 K � ÷�%�:Hí^è2Ätæ4BC?6DCÄ Ý :H?6D6:HëXB§í^:=?6ò¸í"%�îtD�:c(!N{O^NP?5í
D6:qñ(:HD6:=?�òté^ó6OwðTBCë{NPé{K 9Ji :H?C? � K�ô g K/bÁ÷�:Hé�Bgé,ê!NPë{:qì%ë;í�ù(êuN\îCð¿NP?6N{O,òCù�ñ§BCO,:IBC?6ëPNCþ6òC:HñVNP?��5ù
9Ji Ý ] íZO Ø 9 XZW'X&ºYRÒ Ätæ [D[ = p@? A~HC Ý ºi Ý 9 XfW'XÃºY�Ò Ä Ý [¹[ = p@? A~SC Ý � 9 XZW'XÃºY�Ò Ätæ [D[ = p@? A~SC Ý ºiT9 XfW X&ºY�Ò Ä Ý [¹[ = p@? A~HC Ý ºi Ú

í^O Ø 9 XfW'XÃºY�Ò Ätæ [¹[ = p@? A~SC Ý 9 XfW'XÃºY�Ò Ä Ý [¹[ = p@? A~SC Ý Ú
ô g K g ÷%�:Hí^è 9 XZW'XÃºY�Ò Ä [D[ �uN{:H?6ò>Bg<>î�D6:Hì%NPD�ñVNPO^é^:HîV?~îCð¯í^è6N\õ�:=O^BCë;D6NPGHí�Bbð�ó6?�ëPíZ:HîV?

9 XfW X ºYRÒ Ä [¹[�] Ù XfW'X ºYRÒ Ä [¹[VUWWX �� ý��Pæ �ZY ý W X ºYRÒ Ä [&� Ý � ô g K � ÷
Üjß  v²¶¥�«�ªµ·a¥H¦\[�°�²´³T°)¦táP°�¦±¤�¦t·a¥H²¶¥�ª�¬-·

ç´îA�uNtë{îC?kñCN{?6:HN{?5í\ð�îVO;ê%B§í^èÄ:H?5íZN{òCOZBCG/NÊñ§BCG=ó%B�íZ:=îC?-þ!í^è6NgOZB§í^Ntë{îV?6éwí�BC?5í\NÊÿ(ê6O,N{é,é^:=îC?L? � KMô g K/bÁ÷�:Hé
O^N�%�O^:qí^íZNP? B§é��9F *,+.-�X]/u[�] 4_^`^ X9^�[1:2 465;5 X9^�[4_^a^ X9^�[ þ 8¼ ¿9Ji ` ô g K Ì ÷%�è6NPO^N 4_^`^ X9^�[ :=é�í^è6N®={NPO^îgíZ:=<>Nyñ§BCG=ó�NyîCð¿í^è6N¸D6N{Gqí�B�ú»D6N{Gqí�BjëPîVO^O,N{G=B§íZ:HîV?�ð�ó6?6ëÊíZ:=îC?

4_^a^ X0<¹[�] í^O Ø 9 XfW'X ºY�Ò Ätæ [¹[ = p@?GA~SC Ý = ý A~NI CLK 9 XfW'X ºY�Ò Ä Ý [¹[ = p@?GA~SC Ý = p ý A~NI CLK Ú � ô g K ä ÷
ç�è6N¸ê%B§í^èM:H?5íZN{òCOZBCG-N�ÿ(ê6O^NPé^é^:HîV?Mð�îCO 4_^`^ X9^�[ :=é

4_^a^ X9^�[�] �b ý��Pæ X c¼ 8 ¿ Ý O [`dFe C Ýgfih YHj æ�k flh YHj Ý k Ó&Ó&Ó flh YHj�e k 9 XZW'XZYHj ì k Ò Ätæ [¹[ 9 XfW XfYHj�e C Ý k Ò Ä Ý [¹[
�nm7o)p Ø � OSq XfY j æ�k `¹Y j Ý k `ÃÓ&Ó&Ó�`DY jre k [ Ú ` ô g K�úV÷%�è6NPO^N c :=éÕíZè6NA?kó6<��uN{OÜîCðÆ:H<�B§òV:=?%B§O,ù×íZ:H<mNïé,G=:=ëPN{éPþ Y j�s k ] XfY jrs kæ `DY j�s kÝ `ÃÓ&Ó&Ó�`¹Y jrs k� [ D6NP?6îCíZNPé

íZè�N g't ú�D�:=<>N{?6é,:=îV?%B§Gs�3BCOwíZNPé^:IB§? ëPî(îVO,D6:=?6B§íZNPé îCðøí^è6N+é,ù�éwíZN{< ð�îVO í^è6N * íZè í^:=<>N7é^GH:=ë{N§þøB§?6Dq XfY j æ�k `DY j Ý k `ÃÓ&Ó&ÓÐ`DY j�e k [ :Hé3íZè6N¸D6:Hé^ë{O,NPí^:�={NPD B§ëPíZ:HîV?�òV:qñVN{?A�5ù
q XfY j æ�k `DY j Ý k `ÃÓ&Ó&Ó�`DY jre k [�] c¼ ¿ Ý O Ý e� s �Pæ

�� ý��Pæ ÿ ý XfY j�s ký ��Y j�s p æ�ký [ Ý
j Öc e� s �Pæ ½ XfY j�s kæ `DY j�s kÝ `ÃÓ&Ó&Ó�`DY j�s k� [ ô g K��5÷



b&U
%�:Hí^è Y j ì k ] Y jre k K�ç�è6Nbê%B�íZèÆ:H?kí^N{òVO^BCGrNÊÿ(ê6O,N{é^é,:=îV?Æð�îCO�í^è6N��%ó�ÿ�ú��%ó(ÿ ë{îVO,O^NPGIB§í^:=îV?üð�ó6?6ëÊíZ:=îC? :=é�íZè�N{?
òV:qñVN{?A�5ù

465;5 XG^�[�] �b ý��Pæ X c¼ 8 ¿ Ý O [adFe C ÝRflh YHj æ�k flh YSj Ý k Ó&Ó&Ó fih YHjre k�uwv XZYHj æ�k `DYHj Ý k `ÃÓ&Ó&Óy`DYHj�e k [
� 9 XfW XfYHj ì k Ò Ätæ [D[ 9 XZW'XZYHjre C Ý k Ò Ä Ý [D[ m;o)p Ø � OSq XfYHj æ�k `DYSj Ý k `ÃÓ&Ó&Ó�`DYSjre k [ Ú Ò ô g K��5÷

: KÈNCKqþ6:qí�:=é3íZè�N\é^BC<>N¸BCé 4_^`^ X9^�[ %�:Hí^èüí^è6N;ð�îVG=GHî&%�:=?6òjBCD6D6:qíZ:=îC?%BCG!ðTB§ëPíZîCO�:=?�íZè6N¸:H?kí^N{òVO^BC?6D-þuxv XZYHj æ�k `DYSj Ý k `ÃÓ&Ó&Ó�`DYHj�e k [�] X À c¼ ¿ O [ Ý@y �ý��Pæ Y ý W XfY j ì k Ò Ä7æ [TÓ�XfY j æ�ký �LY j�e p æ�ký [z y �ý��Pæ �{Y ý W'XfY j ì k Ò Ätæ [�� Ý
� y �ý��Pæ Y ý W XfY jL| M k Ò Ä Ý [TÓ�XZY jL| M r æ�ký ��Y jF| M p æ�ký [z y �ý��Pæ �ZY ý W XfY j | M k Ò Ä Ý [&� Ý � ô g K/b&U5÷

ç�è6N¸N{?�N{O^ò§ù�ñCB§O^:IB§?6ë{N;:Hé�òV:HñCN{?A�kù
9Ji ] ¿ Ø � Ö¼~}4_^a^ XG^¶[4_^a^ XG^¶[ Ú ` ô g K/b¶bÁ÷

%�:Hí^è
}4_^a^ X9^�[A] ]Ê� Ö¿ Ý �b ý��Pæ X c¼ 8 ¿ Ý O [ dFe C Ý f h Y j æ�k f h Y j Ý k Ó&Ó&Ó f h Y j�e k

� Ø × Ý XZYHj æ�k `DYHj Ý k `ÃÓ&Ó&Ó�`DYHj�e k [ j�� XfYHj æ�k `¹YHj Ý k `ÃÓ&Ó&Óy`DYSjre k [ Ú� 9 XfW XfY j ì k Ò Ä7æ [D[ 9 XZW'XfY jre C Ý k Ò Ä Ý [D[ m;o�p Ø � OHq XZY j æ�k `DY j Ý k `ÃÓ&Ó&Ó�`DY j�e k [ Ú ` ô g K/b 
 ÷
%�è6NPO^N

× XfY j æ�k `DY j Ý k `ÃÓ&Ó&ÓÐ`DY j�e k [�] c¿ Ý O Ý � e C Ý� s �Pæ � e�s � e C Ý r æ �
�� ý��Pæ XfY jrs ký �LY j�s p æ�ký [ Ý

j ¼c � e C Ý p æ� s �Pæ � e p æ�s � e C Ý r æ � ½ XZY jrs ký `DY jrs kÝ `ÃÓ&Ó&Ó�`¹Y jrs k� [ ô g K/b g ÷
BC?6D � XfY j æ�k `DY j Ý k `ÃÓ&Ó&Óy`¹Y jre k [�]�� � cO Ý � � c¿ Ý O d e�s � e C Ý r æ �

�� ý��Pæ XZY j�s ký ��Y j�s p æ�ký [ Ý � ô g K/b � ÷



b¶b
ý»ð´íZè6N'LMîV?5í^N��3BCO,G=î�%4N{:HòVè5í�ð�ó�?6ëPí^:=îV?ü:=é�ë�è�îVé^NP?ÆBCé

� XZY j æ�k `DY j Ý k `ÃÓ&Ó&Ó�`DY j�e k [�] �b ý��Pæ X ÿ ý c¼ 8 ¿ Ý O [ dFe C Ý 9 XfW'XZY j ì k Ò Ätæ [ 9 XfW'XZY j�e C Ý k Ò Ä Ý [
��m;o�p Ø � OHq XZYHj æ�k `DYHj Ý k `�Ó&Ó&Ó�`DYHj�e k [ Ú ` ô g K/b Ì ÷

BC?6DüíZè�N\NP?6é^NP<��6GHN'BXñCN{OZB§òVN;íZèkó6é�D6NPì%?�N{DÆB§é
� Ó&Ó&Ó��s] � h Y j æ�k � h Y j Ý k Ó&Ó&Ó � h Y jre k � XfY j æ�k `DY j Ý k `ÃÓ&Ó&ÓÐ`DY j�e k [)X	Ó&Ó&ÓD[� h Y j æ�k � h Y j Ý k Ó&Ó&Ó � h Y jre k � XfY j æ�k `DY j Ý k `�Ó&Ó&Óy`DY j�e k [ Ò ô g K/b ä ÷

íZè�N{?üíZè6N¸OZB�íZ:=î 465;5 X9^�[ Ë 4_^a^ X9^�[ BC?6D 9Ji ë{BC?C�!N¸î¶��íZBC:=?�N{DC�5ùüîV?6N\LMîV?5í^N��3BCO,G=îté,:=<bó6G=B§íZ:HîV?-þ
465;5 XG^�[4_^a^ XG^�[ ] � uwv XfYSj æ�k `DYHj Ý k `�Ó&Ó&Ó�`DYHj�e k [�� ô g K/b�úV÷

BC?6D

9Ji Ý ] Ö¼ � × Ý XfY j æ�k `¹Y j Ý k `ÃÓ&Ó&Ó�`¹Y jre k [ j�� XfY j æ�k `DY j Ý k `�Ó&Ó&Óy`DY j�e k [��)` ô g K/bx�5÷
O^NPé^êuN{ëÊíZ:HñCN{GqùVK
ç�è6NüD6NPGHí�B ð�ó�?6ëPí^:=îV?#:=?Âí^è6N�O^:HòVè5ígé^:HD6N�îCð$? � KAô g K � ÷':=égBCê�ê6O^îXÿ(:=<mB§íZNPDÂ�5ù#B@�\BCó�é^é^:=BC?�%�:Hí^è

é^ó)�mëP:=NP?kí^GHù�é,<�B§G=GP%�:HD�íZè8þ%é^îgíZè%B§í
9 XfW XfY�Ò Ä [¹[�� Öþ ¼ 8�� m;o)p Ø � Ö¼ X W XfY�Ò Ä [� [ Ý Ú UWWX �� ý��Pæ �ZY ý W X ºYRÒ Ä [&� Ý � ô g K/bx�5÷

� é¸êuîV:=?5í^N{D îVó�í\:=?@��NPð�KCb Ì þ-í^è6N>OZB§í^:=î 465;5 XG^�[ Ë 4_^a^ XG^�[ B§?6D 9Ji ëXBC?@�uN>NÊñ§BCG=ó%B�íZN{D éwíZOZB§:=òVè5í,ú
ð�îVO	%3BCO,D6GHùB�kùüí^è6N'ëPîV?6éwíZOZB§:=?6NPD N � ó6:HG=:c�6O^:Hó6<�é,:=<bó6G=B§íZ:HîV?-K$E�è6:HG=NCþ6í^è6N\ë{îV<>ê6ó�íZB§íZ:HîV?üîCð 4_^a^ XG^�[ Ë 1:2
:=?5ñCîVGHñCN{é�:=?té,îV<mN4íZO^:Hë�ûké�í^î;è%BC?6D�G=N3íZè�N�é,í�B�íZ:=éwíZ:HëXBCG�éZBC<>ê6GH:=?6òyî§ð!O^BCO^N�NÊñVNP?kí^é �D�¹! �"� þ��!NPëXBCó�é^N 4_^a^ X9^�[ :Hé
Bjê6O,îVêuN{O,í�ù�BCé^é,î(ëP:IB§í^N{DM%�:qíZè�í^è6N�í^îVê�îCð"íZè�Nyê!î§íZN{?5í^:IBCG{�%BCO,O^:=NPOe%�è�:=G=N 132 :=é4í^è%B§í�%�:HíZèmíZè6Nu�uîCí,íZîV<
îCð´íZè6N¸O,NXBCëÊí�BC?5í.%�NPG=G²K$ý�?MîVó�O�BCê6ê6GH:=ëXB�íZ:=îC?6é{þ´%�N\O^N�%�O^:qíZN 4_^a^ XG^aÒ Ätæ ` Ä Ý [ Ë 1:2 BCé�ð�îVG=GHî&%�é��

4_^a^ X9^aÒ Ätæ ` Ä Ý [1:2 ] 4_^a^ X9^aÒ Ätæ ` Ä Ý [4_^`^ X9^aÒ Ä 2 ` Ä 2 [ 4_^a^ XG^aÒ Ä 2 ` Ä 2 [132 ` ô g K 
 U5÷
è6NPO^N�Ä 2 :=é$ë�è6îCé^N{?>é^î;í^è%B§í$íZè�N�D6:Hñ�:=D�:=?6òyé,ó6O,ðTB§ë{N�:=é$D�N{N{ê>:=?bí^è6N�O^N{BCëPíZBC?5í�O^NPòV:=îV?8K¿ç�è6N3ì%O,é,í�OZB�íZ:=î�îV?
íZè�N�O,:=òVè5í$é,:=D6N�îCð!B7�uî�ñVN�N � ó%B�íZ:=îC?>:Hé$ëXBCGHë{ó6G=B§íZNPDtñ(:=Byó6<��6O,N{GHGIByéZB§<mê6GH:=?6ò�íZN{ë�è�?6: � ó6N'ôTé,N{N � ê6êuN{?�D6:qÿ� ÷�K%ç�è6N¸é^NPë{îV?6DMOZB§í^:=îtë{BC?��uN;NPñ§BCGHó%B§í^N{DMBC?%BCGqù�í^:=ë{BCG=GqùVK



b 

Þ���ß àtå�#���âjÞÊæ��1�ÜáS�.¢�á

t î&% %4N�ê�O^N{é,N{?5íbí^è6N�?kó6<>N{O,:=ëXB§G$O^N{é,ó6GHí^éjîCð�B~íZNPé,í\ð�îVO¸íZè6Nmë{îVGHG=:=?�NXBCO i jèi Ý O^N{BCëPí^:=îV?8K�ç�è6N�yýmO^B§íZN ëXBCGHë{ó6G=B§íZ:HîV?6éd%4N{O,N ëXBCO,O^:=NPDïîVó�í~B§í�íZN{<>êuN{OZB�íZó6O,NÔã ^¶^�� îV?ïíZè�NÇç�� êuîCíZNP?kí^:IBCG�N{?6NPO^òCù
é^ó�O,ðTBCëPN��"IÁKÄE�N�ó6é,N{DÜîV?6N�D6:qñ(:HD6:=?�òÆé^ó6OwðTBCë{N�:H?ÕîVó6Otë{BCG=ëPó6GIB§í^:=îV?�é{þ/é,:=?6ëPN�NXBCO,G=:=NPO�%4îVO^û��D! �9Fgé^è6î&%4N{D
íZè6B§í�íZè6:Hé�é,ù�é,í^N{<0è%BCé�îV?�GHù�îC?6N¸éZBCD6D�G=N;êuîV:=?5í�îV?�íZè�N � ó%B§?kí^ó6< ð�O^NPN¸é^ó6OwðTBCë{N\B§í�ã ^¶^'� K
ý�?#?6îVO,<�BCG�<>î(D6N�ë{î�îVO^D6:H?%B§í^N{étB7�uîVó�íjíZè6N�é^BCD6D6GHN�ê!îV:H?5íXþ/íZè�NüJ�BC<>:=GqíZîV?6:=BC? ð�îVOjíZè�N�ë{îVGHG=:=?�NXBCO

é,ù�éwíZN{< :Hé ºi ] � Ö¼�� X Á ÝÁ å Ý j Á ÝÁ ç Ý [ j¾½ X å `>ça[�` ô � KcbÁ÷%�è6NPO^N¸íZè6N¸O^NPD6ó6ëPN{D <mBCé,é � ] Ö ¼¶¼ � ��^6�,� K�Q¿:=òVó�O^N g é^è6î&%�é�B>ëPîV?5íZîVó�O�ê6G=îCí�î§ð¯í^è6Nq�e?�ö!K
ö(:H?6ë{N�íZè�:=é 
 D>ë{îVGHG=:=?�NXBCO/éwù�é,íZNP< D6î(NPé4?�îCí�:=?5ñVîVGqñVN�î�ñVN{O^BCG=G%O,îCí�B�íZ:=îC?>îCO�í^OZBC?�é^GIB�íZ:=îC?-þVîV?6N�ë{BC?�ó6é,N

íZè�N>D�:Hñ�:=D6:H?6ò�é,ó6O,ðTBCëPNgD6NPì%?�N{DÄ:=?@? � K~ô 
 K g ÷ÊK �@� ê!îV:H?5íZé¸BCO,NtNPñVNP?6GHùÆD6:=éwíZO^:c�6ó�í^N{DÄBCG=îC?6ò�íZè�N�L�?e�
é^è�î�%�?Õ:H?�Q¿:Hò g KMç�è6N�G=î�ëXB§í^:=îV? îCð�N{BCë�èÕêuîV:=?5í':=é\:=?6D6:HëXB§í^N{D��kùÄíZè�N�ê%BCO^BC<>NPíZNPO�ÄVþ¿í^è6N�D�:=é,íZBC?6ëPN
BCGHîV?6òÆíZè�N~L�?��¯K$ç�è6NüOZB�íZ:=î 465;5 X9^aÒ Ä [ Ë 4_^a^ X9^aÒ Ä [ BC?6D 9Ji BCO^N�ë{BCG=ëPó6GIB�íZN{DÕð�îVOjNXBCë�èÜê!îC:=?5í�%�:Hí^èÄn� Ø ��^a� � ¼ `�^ Ú K � é,N � ó6N{?�ë{NgîCð�ó6<���O^N{GHGIBgéZBC<>ê6GH:=?6òVé�BCO,NbëXBCO,O^:HN{DÆîVó(í;BCGHîV?6òmí^è6NgL�?���íZî�î¶�(í�BC:H?
íZè�N�OZB�íZ:=î 4_^a^ X9^aÒ Ä [ Ë 4_^`^ XG^aÒ Ä 2 [ %�:qíZèCÄ 2 D�N{?6îCí^:=?6ò\íZè6N�ñCB§G=ó6N�îCð�ÄyîCð-í^è6NyN{?�D�ê!îV:H?5í�:H?míZè�NyO^N{BCëPíZBC?5í
O^NPòV:=îC?ÜôTé^NPN � ê6êuN{?�D6:qÿ h ð�îVOyD6NÊí�BC:HG=é�÷�K¸ç�è6NtOZB§í^:=î 4_^a^ XG^-Ò Ä 2 [ Ë 132 ëXBC?Ô�uNtNPñ§BCG=ó6B§íZNPD BC?%BCGqù�í^:=ë{BCG=Gqù
BCé

4_^a^ XG^aÒ Ä 2 [132 ] � ¼��8 O � ô � K 
 ÷
ý�?~ê%B§íZèM:=?5íZNPòVOZB§G"ëXBCGHë{ó6G=B§íZ:HîV?6é{þ�íZè6N\?kó6<��uN{O�îCð/:H<�B§òV:=?%B§O,ù>íZ:=<>N;é^GH:=ëPN{é�:=é � ^ þ�B§?6DMí^è6N'?kó6<1�!NPO

îCð-LMîV?5íZN$�3BCO,G=î;ëPù�ëPG=N{é�:=é	���MÖ ^'� þ�%�è6:=ë�è>:=é$é,ó��>ë{:=NP?5í4í^î'ëPîV?5ñVN{O,òVN�íZè6N�O^NPG=NÊñCB§?kí � ó%BC?5í^:HíZ:HN{éR%�:qíZè6:H?¼�� é,íZB§íZ:Hé,íZ:HëXBCGuN{O,O^îVOPK � ?6Nyê6O^BCëPí^:=ëXB§G8D6: �mëPó6GHí�ùV%4N;N{?6ëPîVó6?5íZNPO�:=é�í^è%B§í�é,îV<mN�éZBC<>ê6G=:H?6òjêuîV:H?kí^é�GHNXBCû
:=?5í^îmíZè�Njê6O,î(D6ó�ëPí�O^N{òC:=îV?��!NPëXBCó6é,NjíZè�N'êuîCíZNP?5íZ:IB§G\�6BCO^O,:=N{O�BCGHîV?6ògíZè6N'D6:Hñ�:=D�:=?6ògé^ó�O,ðTBCëPNj:=é�?6îCí�è6:=òCè
N{?�îVó6òVè�íZîgé,N{ê%BCO^B§íZNyí^è6N;O^N{BCëPíZBC?5í�BC?6Düê6O,î(D6ó�ëPí�O^NPòV:=îC?-K/ý�?üîVO^D�N{O3íZîgëPîV?�ì%?6N¸B§G=G8é^BC<>ê6G=:H?6òjêuîV:=?5í^é
:=?MíZè6NtO,NXBCëÊí�BC?5í;O,N{òV:HîV?-þP%4Ntë{îC?6é,í^OZBC:H?ÆíZè6N��uîV?6DÇGHN{?6ò§íZèÇîCð$í^è6Ntè5ù(D�O^îVòVNP? <mîVGHN{ëPó6G=N é í^îB�!NtGHN{é,é
íZè6BC?~í"%4îgíZ:=<>N{é�îCð¿:qíZé�N � ó�:=G=:c�6O^:Hó6< G=N{?�òCíZè é�� KQ¿:HòVó6O^N � é,è6î&%�é�í^è6N � ó%BC?5íZó6<�ð�O,N{N�NP?6N{O,òCùVþ-× ] ��� ô�� Ø 4_^a^ X9^aÒ Ä [ Ë 4_^`^ XG^aÒ Ä 2 [ Ú Ë O�þV:=?tíZè�N�ñ�:Hë{:=?�:Hí�ù



b g
îCð�íZè6N�é^BCD6D6GHNüê!îV:H?5íXKøç�è�N õ��®� O,N{é,ó6GHíg:HétBCG=é,î ê6O^î�ñ�:=D6NPD#:=?lQ¿:=òCó6O^N � í^îÄ<mBCû§N�é^ó6O,N~í^è%B§ítíZè�N
ó6<���O^N{GHGIB�é^BC<>ê6G=:H?6ò�òV:HñCN{é¸BCëPë{ó6O^B§íZNgO,N{é^ó�GHíZé;ð�îVO 4_^a^ X9^aÒ Ä [ Ë 4_^a^ X9^aÒ Ä 2 [ B§G=îV?6ò�í^è6NmL�?��¯K"ç�è6N>OZB�íZ:=î
465;5 XG^aÒ Ä [ Ë 4_^a^ XG^aÒ Ä [ BC?6D 9Ji X Ä [ BCO,N$é^è6î&%�?\:=?qQ¿:=ò Ì B§?6DqQ¿:=ò ä O,N{é^êuN{ëÊíZ:qñVN{GqùVK¯ç�è6N{é,N�í"%4î � ó6BC?5íZ:Hí^:=NPé
ñ§BCO,ùyO^N{G=B§íZ:qñVNPGHù�é^G=î&%�Gqù;BCé-í^è6N�D6:Hñ�:=D�:=?6ò3é,ó6O,ðTB§ë{N�<mî�ñ�:=?�ò�B§O^îVó6?�D¸í^è6N$íZîVê¸îCð-�%BCO,O^:HN{O{K\Q¿:HòVó6O,N�ú3é^è6î&%�é
íZè6B§íjí^è6NC�yý;OZB§í^N�:Hé � ó6:Hí���B§í�%�è�N{?ÂíZè�N�D6:Hñ�:HD6:=?6ò~é^ó�O,ðTBCëPN�:=é'ë{G=îCé^Nmí^î íZîCêÕîCð��%BCO,O^:HN{ObB§?6DøíZè�N{?
:=?�ë{O^N{BCé^NPé�D6OZBC<mB§í^:=ëXB§G=GHùmBCé3í^è6N¸D6:Hñ�:HD6:=?6òté,ó6O,ðTB§ë{N¸<mî�ñ�:=?�ògð�ó�O,íZè�N{O�BÃ%3BXù�ð�O,îV<�í^è6N;íZîVê~îCð��%BCO^O,:=NPO{K

��ß æ;ã¸à�æ��´åtätÞZàB��â1�B#��\âP M¢
ý�?ÇíZè6:Héyê%BCêuN{OPþ�%�Ngè%BXñCN>ê�O^N{é,N{?5íZNPDÂB�é,:=<>ê6G=N��6ó�í¸òVNP?6N{O^BCGT%�B�ùÆîCð�ë�è�î(îVé,:=?6òüB�ðTB§<m:HGHù~îCð4õ;öP
Èé

ð�îVO�BCê6ê6GH:=ë{B§íZ:HîV?üîCð/íZè�N � ó%BC?5íZó�< :H?6é,íZBC?5íZîV?ÇB§ê6ê6O^îXÿ(:=<mB§í^:=îV?�ð�îVO�íZè6NPO^<mBCGrOZB§í^NjëPîV?6é,íZBC?5íZéPK�ý�?ÆîVó�O
D6NÊì%?6:Hí^:=îV?8þ�í^è6N�ðTBC<>:=GqùyîCð%ê�GIBC?%B§O¿õ;ö{
�é/:Hé¯?�îVO^<mBCG5íZî�íZè6N�L�?e� B§í¯ñ§BCO^:HîVó6é´ê!îV:H?5íZé¯BCG=îV?�ò�:Hí´é,î�íZè%B�í/:Hí
ëXB§?'ëPîVO^O,N{ëPí^GHù;D�N{é^ëPO^:c�!N$íZè�N4ëPîVG=GHN{ëPí^:HñCN$<mîCí^:=îV?�îCð%BCGHGVB§í^îV<>é":=?5ñVî�ñ�G=NPDj:=?;í^è6N�O^NXB§ëPíZ:HîV?-K´ç�è6N�G=î�ëXB§í^:=îV?
îCðríZè�N;õ;ö�BCG=îC?6òjíZè�N¸L�?��2:=é4ë{îV?5í^O^îVGHG=N{DM�kù�îV?6N;ê%B§OZBC<>NPí^N{O{þ+ÄVþ(íZè�N;D6:=éwí�BC?6ëPN;BCGHîV?6òjí^è6N\L�?��¯þ6é,î
íZè6B§í3íZè�Nq�;ý$ñ§BCO,:IB§í^:=îV?%B§G%ë{O^:qíZNPO^:=îC?�ð�îVO3ë�è6î�îVé,:=?6òtõyöP
�é�:Hé3O^NPD6ó6ë{NPD�íZîgBjí"%4î§ú»ñ§BCO,:IB7�6GHN�îVê(íZ:=<>:�={B§íZ:HîV?
ê6O,î¶�6G=NP<o%�è6:=ë�èï:Hé�<>îVO^N~íZOZB§ëPí�Bt�6G=N~ð�îVO�òVNP?6N{O^BCG�éwù�é,íZNP< %�:qíZè <mBC?5ù2D�N{òVO,N{N{é�î§ð;ð�O^N{NPD6îV<~K E�N
N{<>ê6è%B§é^:�=PNyBCòVBC:=?-þ5í^è%B§í�í^è6N¢¡�O^NXB§ëPíZ:HîV?�ëPî(îCO^D6:H?%B§íZN;£$Äy:=é�?�îCí3îV?�N�îCð"í^è6N�D�ù�?%B§<m:HëXBCGuë{î�îVO^D�:=?%B§í^N{é�îCð
íZè�Nméwù(éwíZNP< ôZ%�è6:=ë�èÔ%4N�BCé,é^ó6<>NJ%�:=G=GT�!NtíZè�NB�3BCOwíZNPé^:IB§?�ëPî(îVO,D6:=?6B§íZNPé�÷��´:Hí¸:Hé¸é^:=<>ê6GqùÇBüê%BCOZB§<mNÊíZN{O
íZè6B§í�é^êuN{ëP:Hì%NPé�í^è6N¸G=î�ëXB§í^:=îV?�î§ð¯í^è6N¸ê6GIBC?6BCO�õ;ö!K
ç´î�:=GHG=ó6éwíZO^B§íZN�í^è6:=é�BCê6ê�O^î5BCë�è8þ{%4Njè%BXñCNbBCê6ê�G=:=NPDM:qí�íZîmí^è6N���ýwL�� NPñ§BCG=ó6B§íZ:HîV?Mî§ð¿íZè�N��yý�OZB�íZN¸îCð

íZè�N>ëPîVG=GH:=?6N{BCO iÅj i Ý O^N{BCëPí^:=îV?8Kjç�è6N>O^NPé^ó6GqíZé;îCðv�$ýwLs� NÊñCB§G=ó%B§í^:=îV? B§O^Nt:=?ÇN�ÿ(ë{N{GHG=NP?kí'BCòCO^N{NP<mNP?5í%�:Hí^è�í^è6îVé^NmîCð�BMéwí�BC?�D%BCO^D � ó6BC?5íZó6< ôTN§K�ò6Kqþ/õ��u��÷¸ëXBCGHë{ó6G=B§íZ:HîV?-KC��îV<>ê%BCO,:=?6òC%�:Hí^èøíZè�N�ê6O,NPñ�:=îVó�é�$ýwLs� :=<>ê6GHN{<>N{?5í�B§í^:=îV?�îCð¿í^è6N��yý�íZè6NPîVO,ùCþ8Bg<�B&�,îVO�<mî�D6:qì%ëXB§í^:=îV?�è�N{O^N\:=é�<mBCD6N¸:=?üíZè�N'ó6<1�6O^NPG=GIB
éZB§<mê6GH:=?6ò�ê6O^î�ë{NPD6ó6O,N�ð�îCO¿íZè6N � ó%B§?kí^ó6<)ð�O,N{N�N{?�N{O^ò§ùtëXBCGHë{ó6G=B§íZ:HîV?-þ±%�è6:=ë�èg:=é¿?6N{ëPN{é^é^BCO,ùJ�uN{ë{BCó6é,N�N{BCë�è
õ;ö�D6NPì6?6N{DM:=?A? � ô 
 K g ÷�:Hé�G=î�ëXBCGHGHùmBCé^é,î(ëP:IB§í^N{D2%�:Hí^èMîC?6N;ê!îC:=?5í�îV?�íZè6N'L�?��´K



b �
�uâ¥¤'·P¬7¨q³�¦±¸R[-§C¦7·a¥H¤

ç�è6:Hév%�îCO^ûd%�BCé�é^ó�ê6ê!îCO,íZNPDü:=?�ê%BCOwí��5ù�í^è6N;î'�>ë{N;îCð t B�ñ§BCGÐ��NPé^N{BCO^ë�è��¸O^BC?5í t ó�<��!NPO t U¶U7Uab � úUabPú>bPúíU 
7g¶ä þ�BC?6D��5ù � �>ëPNÇîCð\ö(ëP:=N{?�ë{NCþ � �>ë{NÆîCðq;�BCé^:Hës?$?6N{O,òCù ö(ë{:HN{?6ëPN{é{þ$��è6NP<m:HëXBCG�ö(ë{:HN{?6ëPN{éPþ�;N{îVé,ë{:=NP?6ë{NPé{þ%B§?6DC;�:=îCé^ë{:HN{?6ëPN{é�õ�:Hñ�:=é,:=îV?-þ¦�\K±ö!K�õ�N{ê6BCO,í^<mNP?kí3îCð\?$?6N{O,òCù�ó6?�D6N{O.��îC?kí^OZBCëÊí t î�K�õu?¿ú� ��U 
 ú"U Ì �3Jqb¶b 
7g bCK¯E�N;BCG=é,îbBCë�ûk?6î&%�GHN{D6òVNyBjòVN{?�N{O^îCó6é3BCGHG=î�ëXB§í^:=îV?gîCð-é^ó6êuN{O,ë{îV<>ê6ó�í^:=?6òjí^:=<>N�ð�O^îV<
íZè�N t B§í^:=îV?%B§Gu?$?6N{O,òCù ��N{é,NXBCO,ë�è7ö(ëP:=NP?kí^:Hì%ë@��îC<mê6ó(íZ:=?�òl��N{?5íZNPOøô t ?���ö+��÷ÊK3E�Ns%�îCó6G=D�G=:HûCN í^î
íZè6BC?6û�õ�OPK4LM:=ë�è6NPG=Nq��NPîCí^í^î>ð�îVO�<mBC?5ù�ó6é,NPð�ó6G"D�:=é^ëPó6é^é,:=îV?�é{K
�qáÐá}¦t·P¸�ª &N�
§��B���1�råJ�3á�Þ�àM�©¨ ^a^�ª¬«�­ Ï¯®F° ¨ ^a^'ª¬«�­ Ï 2 ® �bÞ���á�¡w�Få�#¾Üyâ����\��� ¢ �±#� ��rÞ�àM�

á.��æ�¡gàtÞ¥!;åw�
Q¿:HO^é,ív%�N\?6îCí^NyíZè%B§í{þ%îV?6ëPN0%4N\û�?�î�%FíZè6N¸ê6O,î¶�%B7��:=G=:qí�ù�D�N{?6é,:Hí�ù

c X Ä [�] � h Y j ì k � h Y j æ�k Ó&Ó&Ó � h Y j�e k Ù Ø W'XfY j ì k Ò Ä [ Ú Ù Ø W'XZY j�e C Ý k Ò Ä [ Ú = p@?�²,³ jµ´�¶ E¸·0¹ ´�¶ M]·]¹{º{º{º�¹ ´\¶ | · k
� h Y j ì k � h Y j æ�k Ó&Ó&Ó � h Y j�e k = p@?�² ³ jµ´ ¶ E¸· ¹ ´ ¶ M]· ¹{º{º{º]¹ ´ ¶ | · k ô � b�÷

%�:Hí^è
q ³ XZY j æ�k `DY j Ý k `ÃÓ&Ó&Ó�`DY j�e k [�] q XfY j æ�k `DY j Ý k `ÃÓ&Ó&ÓÐ`DY j�e k [T� Ö¼ O � ô�� X �� ý��Pæ �{Y ý W'XfY j ì k Ò Ä [�� Ý [

� Ö¼ O � ô�� X �� ý��Pæ �{Y ý W'XZY jre C Ý k Ò Ä [�� Ý [�` ô � 
 ÷
íZè�N{?

4_^a^ XG^aÒ Ä [4_^a^ X9^aÒ Ä 2 [ ] c X Ä [c X Ä 2 [ ` ô � g ÷
J�î&%4NPñCN{O{þ�D6ó�N¸í^îtíZè6N;N�ÿ�êuîV?6NP?5íZ:IB§G=GHùmé^<mBCGHG8ê6O,î¶�%B7�6:HG=:qí�ùmD�N{?6é,:Hí�ù�:H?�íZè6N;O,N{òV:HîV?üBCO^îCó6?6D�íZè6N;í^îVê�îCð�%BCO,O^:HN{O{þP%�Ngó6é,Ngí^è6Ntó6<���O^N{GHGIB�é^BC<>ê6G=:H?6ò�íZNPë�è6?6: � ó�Ngí^îüNPñ§BCG=ó6B§íZN c X Ä [ B§G=îV?6ò�í^è6N>L�?��¯KJ��é^:H?6òüB
é^NÊí�îCðró6<1�6O^NPG=GIB\ê!î§íZN{?5í^:IBCGHé ��»N¼$XfY\[H`>ÿÅ] Ö ` ¼ `ÃÓ&Ó&ÓP` � � %�è6:Hë�è�ð�îVO^ëPN{é�L~îV?5íZNq�3BCO,G=îjê�O^î�ë{N{D�ó6O^N�í^î
éZB§<mê6GHNjB>é^N � ó�N{?6ëPN>î§ð$é^ó+��ú�ë{îC?�ì%òVó6O^B§íZ:HîV?6é�BCG=îV?�ò>í^è6NtL�?��´þP%4NbëXBC? î¶��í�B§:=?ÆB>é^NÊí;îCð$ê6O,î¶�%B7��:=G=:qí�ù
D6NP?6é^:qí�ù�D6:=éwíZO,:��6ó�í^:=îV?�é{þ � c ¼uX Ä [�`>ÿ ] Ö ` ¼ `ÃÓ&Ó&ÓÐ` � � :=?�í^è6N{é,N'é,ó+�(ú�ëPîV?�ì%òCó6OZB§í^:=îV?�é{þ%BC?�D



b Ì

c ¼$X Ä [�] � h Y j ì k � h Y j æ�k Ó&Ó&Ó � h Y jre k Ù Ø W XfY j ì k Ò Ä [ Ú Ù Ø W'XZY jre C Ý k Ò Ä [ Ú = p@?x²,½ jµ´ ¶ E¸· ¹ ´ ¶ M]· ¹{º{º{º]¹ ´ ¶ | · k
� h Y j ì k � h Y j æ�k Ó&Ó&Ó � h Y jre k = p@?x² ½Jj�´ ¶ E¸· ¹ ´ ¶ M]· ¹{º{º{º]¹ ´ ¶ | · k ô � � ÷

%�:Hí^è
q ¼uXfY j æ�k `DY j Ý k `ÃÓ&Ó&Ó�`DY jre k [�] q É XZY j æ�k `DY j Ý k `ÃÓ&Ó&Ó�`DY j�e k [ j »N¼$XfY j ì k [ j »S¼uXfY jre C Ý k [�� ô � Ì ÷

ç�è6NP?@%4N>ì6?6D�îCó�í c X Ä [ �5ùÇO^N � ó�:=O^:H?6ò�íZè%B�í h ¼uX Ä [$]Å��� ô'� c ¼$X Ä [ Ë O�þ":Hé¸BüëPîV?5íZ:H?�ó�îVó6é;ð�ó6?6ëÊíZ:=îC?
ð�O^îC< îV?6N\é^ó+��ú�ë{îC?�ì%òVó6O^B§íZ:HîV?üíZîgíZè6N¸?6N�ÿ(í{K6��é,ó%BCGHGHùVþ6í^è6N\ó6<��6O,N{G=G=Bbê!î§íZN{?5í^:IBCG":Hé�Btð�ó6?6ëÊíZ:HîV?Mî§ð¿íZè�N
O^N{BCëPí^:=îV?më{î�îVO^D�:=?%B§í^N W þ´�6ó�í4íZè6N�O^N{BCëPí^:=îV?më{î�îVO^D6:H?%B§í^N�:H?�îVó�O4D6NÊì%?6:qíZ:=îC?m:Hé4GHî(ë{BCG=GqùbBCé,é^î�ë{:=B§íZNPDd%�:Hí^è
BÆêuîV:=?5í�Æ X Ä [ îV?Âí^è6N~L�?��¯þ/é,îÇ:Híj:=ébD6: �>ë{ó6GqíjíZîÇé,NPígó6ê#BÆó�<��6O^NPG=G=BMêuîCíZNP?kí^:IBCG�%�:Hí^èÕO^NPé^êuN{ëPítí^î
íZè�:=é�O^NXB§ëPíZ:HîV?�ëPî(îCO^D6:H?%B§íZN§K/ý�?�îVó�O3BCê6ê�G=:=ë{B§íZ:HîV?6é/í^îbB§í^îV<gú»D6:IB�íZîV<ÑO^NXB§ëPíZ:HîV? hNj@k 4 þ�í^è6N�ó6<1�6O^NPG=GIB
êuîCíZNP?kí^:IBCG8:=é�Bbð�ó6?6ëÊíZ:=îC?~î§ð¿D6:Hé,íZBC?6ë{NPé X é x |�` é |¿¾T` é ¾ x [ þ

»N¼uXfY\[�] ÀÁZÂ ^ÄÃ ö�÷ X é x |R` é ¾ x [ � ØZÅ ¼ p æ ` Å ¼ r æ ÚÆ îCí^è6N{O	%�:=é^N ô � ä ÷
ð�îVO�éZBC<>ê6GH:=?6ò\:=?>íZè6N�O^NXB§ëPí�B§?kí�O^NPòV:=îV?8K/ý�?�íZè�:=é�é^:=<jó6GIB§í^:=îV?8þ¦Ç\ó6<���O^N{GHGIB¸ê!î§íZN{?5í^:IBCGHé�BCO,N�ó6é,N{D�:H?míZè�N
O^N{BCëPíZBC?5í�é^:=D�N0%�:qíZè X Å ì ` Å æ `�Ó&Ó&Ó�` ÅÉÈ [�]nX Ö � ^a` Ö � � ` ¼ ��^a` ¼ � � ` ã ��^a` � � ^a` � � ^-` � ��^a`ÉÊa��^�[ :=?~B�KÈó-KqK
ý�? íZè�NÇ?�ó�<mNPO^:=ë{BCG�é,:=<bó�GIB§í^:=îV?6éPþ�íZè�NÇê6O^î¶�6B7�6:=GH:Hí�ù#D6NP?6é^:qí�ù D6:Hé,í^O^:���ó�íZ:HîV?6é c ¼$X Ä [ BCO,NÇBCëPí^ó%BCGHGHù

BCé,é^î�ë{:IB�íZN{D�%�:HíZè B�é^NÊí;îCð$êuîV:H?kí^é � Æ X Ä�ý [�` À ] Ö ` ¼ `ÃÓ&Ó&Ó�` � � îV? íZè�NtL�?��ABC?6D í^è6NjD6NPGHíZBmð�ó6?6ëÊíZ:=îC?
:=é�O,N{ê6G=BCë{NPD��5ùüBV�¸BCó6é,é^:IB§?C%�:qíZè~é^ó��>ëP:=N{?5í^GHù�é,<�BCGHGP%�:HD�íZè-þ�é^îgíZè6N;ì%?%B§G�%�îVO,ûk:=?6ògNÊÿ(ê6O,N{é,é^:=îC? :=é

c ¼uX Ä�ý [�] Ö¼ 8Ë� Ý � m7o)p �´� Ö¼ � Ý Ø W Ý XZY j ì k Ò Ä�ý [ j W Ý XfY j�e C Ý k Ò Ä�ý [ Ú�� �`¼$` ô � úC÷
%�è6NPO^N � Ó&Ó&Ó��a¼ D6N{?�îCíZNPé�í^è6N¸N{?6é,N{<��6GHN\B�ñCN{O^BCòVN

� Ó&Ó&Ó��`¼ ] � h Y j ì k � h Y j æ�k Ó&Ó&Ó � h Y jre k = p@?x²,½ j�´\¶ E¸·�¹ ´�¶ M]·0¹{º{º{º0¹ ´�¶ | · k XíÓ&Ó&Ó�[
� h Y j ì k � h Y j æ�k Ó&Ó&Ó � h Y jre k = p@?�² ½Nj�´ ¶ E¸· ¹ ´ ¶ M]· ¹{º{º{º]¹ ´ ¶ | · k � ô � �V÷



b ä

� É/�k�g£5�ZºÁ�Zµ��X³6�Z¨¸�Z���b�{����­w¢{�k¡�¤���¤��X�V°T¡��w¢{���g���k���X­�®Æ¤�¡j¢X¡�¡��C¶Z¤q¢{����£ÇÅ$¤����Ä���k�t��¢{¨¸��¡'�{�6Ì�¤�¥��k�Z­�Ã/Î8�Zµ�Í��Z­�Ã
Î8�Xµq¢{��®C¤�Ã¿ÍrºX¢{�k¡�Ã/¢{�k£Ç³�¢{­���¤�¶Z 5µq¢{­�µ�® Í"®C­�¤��5¥@Î�¡�����Ã´���X­¸��Ï5¢{¨;³5µ���Ã¿���k�bÒ5­�¤��^���5¤�¡����X­�¤�¶�¢{µ�£V¤�¡�¶Z k¡w¡�¤��X�Ä¢{�k£
Ò5¤�Ò5µ�¤��X¥�­w¢{³5��®m¤���Ð;À�ÑkÀ�Òu¢{¤�£Vµ��Z­�ÃËÓZÉ/�k���X­�¤���¡��{�¿Ó¯�k�Z¨;¤�¶�¢{µËÐ3¤��k�Z��¤�¶�¡7ÓXÃ%Ìm¶7Ô3­w¢�Å/°TÐ4¤�µ�µ�Ã�Ù��ZÅ�Õ´�X­FÖ�Ã�Ù�À Õ;À�Ã×;ØxÙxØ Ã�³5³ÛÚ × °0Ú�ØVÀuÉ/�k�¸¶Zµq¢X¡�¡�¤�¶y����ÏV��Ò��C��Ö�­��^�I�Z­��k¶��;���g��­w¢X£V¤���¤��X��¢{µ´��­w¢{�k¡�¤���¤��X�V°T¡��w¢{���¸���k���X­�®�¤�¡�¾�ÀÜÔ�µq¢X£C°
¡����X�k��Ã�Ð;À,ÑkÀ�Òu¢{¤�£Vµ��Z­�Ã�¢{�k£tÐ�ÀCÍ"®§­�¤��5¥kÃgÓZÉ/�k���X­�®j�{�gÝ�¢{���3Î"­��§¶���¡w¡���¡7ÓXÃ5Ì�¶7Ô�­w¢�Å/°TÐ4¤�µ�µ�Ã5Ù4�ZÅÞÕ´�X­FÖ6ÃVÙ�À Õ;À×;Ø Ú × À� Í�À�Ìø¤�¥��k�Z­�Ã¿ß n�a!cVR^[\n6o¯c�f{e�n Ã¦à%Ã¦á�âxãg© ×;Ø Øwá�¬^ÀI Î8ÀkÎ!��¶w�� ,Ö�¢X¡�¢{�k£
ä¿À,Ñ�ÀkÌm¶ÉÒ!¢¥å6�Z­��²®ÁÃÜß n/a!c5R^[\n%o¯c�f{e�n Ã¦à@æuÃ ×;Ù âxâg© ×;Ø áXØÁ¬^À� ä/À,ÑkÀ5Ì�¶ÉÒu¢¥å6�Z­��²®>¢{�k£tÎ!À(Î!��¶w�� ,Ö�¢X¡�Ã a!c5R^[\n%o¯c�f{e�n%�!RZY�YTn Ã¦çéè�Ã@ê ×x× © ×;Ø á¥Ú§¬^À� Ì À5Ð�À5Ìm¤�µ�µ��Z­�Ã¦ë v�v�YTn�a!cVR^[\n.ì�R^e�n Ã@í�Ã�Øxã Ù © ×;Ø á Ù ¬^À� ÑkÀ�Ì À5É�­��X¨;³�¢{�k£�Ì2À5Ð�À5Ìm¤�µ�µ��Z­�Ã)î UXW�UÁhÁU�fyQ�dqe�vÊn/a!cVR^[\n�l�_�vÊn Ã¦æ¦ïuÃ�ÚxÚ × © ×;Øxð á�¬^À� Ì À5Ð�À5Ìm¤�µ�µ��Z­�Ã'ÕyÀ¦ñ(��¢X�5Ã(ÌMÀ�Ó¿���X�����5Ã(¢{�k£m¾�À'Õ¯¢{�5¥kÃ¿ß n�a!cVR^[\n6o¯c�f{e�n Ãéò¦ò�í�Ã × Øxâ Ø ©]âxãxã�ØÁ¬^À# Ó�À�ór�Z�,Ö�¢{�w¢{­w¢{¨\¢{��¢{�k£�Ì À5Ð�À5Ìm¤�µ�µ��Z­�Ã¿ß n%o¯c�f{e�n/a!cVRZ[¸n ë�Ãéò'ô)æ�ÃkØxã�Øxêg©]âxãxã¯Ú§¬^À, Ì À5Ð�À5Ìm¤�µ�µ��Z­�Ã.ß n$a!c5R^[\n%o¯c�f{e�n Ã,õ)ç%Ã ×;ðxØxØ © ×;Ø á�êÁ¬^À�9F É�À'Õ¯¢{¨\¢{¨¸�X���'¢{�k£öÌ2À5Ð�À5Ì>¤�µ�µ��Z­�ÃÜß n/a!cVR^[\n%o¯c§fPe�n Ãéò,ç@ôuÃkØxã ðxÙ ©]âxãxã¯Ú§¬^À�"� Õ;À¦ñ(��¢X�5ÃkÉ�À'Õ¯¢{¨\¢{¨¸�X���5Ã(¢{�k£�Ì À5Ð�À5Ì>¤�µ�µ��Z­�Ã¿ß n/a!cVR^[\n%o¯c�f{e�n Ãéò,ç@ô�ÃkØ × ãxã>©]âxãxã¯Ú§¬^À�9� É�À'Õ¯¢{¨\¢{¨¸�X���'¢{�k£öÌ2À5Ð�À5Ì>¤�µ�µ��Z­�ÃÜß n/a!cVR^[\n%o¯c§fPe�n Ãéò,ç¦ç�Ã@ã¯ÚxÚ × ã Ù ©]âxãxãxêÁ¬^À�9I ÑkÀ�ó´¢{�5¤�¶���Ö6Ã,Ì À5Ð�À5Ìm¤�µ�µ��Z­�Ã@ÑkÀ@ä/À�Ó/¢X¡���¤�µ�µ��5Ã(¢{�k£öä/À,ÑkÀ@÷$�X¤�ÍÁÃ¿ß n/a!cVR^[\n%o¯c�f{e�n Ãéò�ç à Ã@ãxê¯Ú × ã ð ©]âxãxãxêÁ¬^À�f� Í�À5Î8�Xµ�µq¢¯Ö�Ãgß n/a!cVRZ[¸n%o¿c�f{e�n Ã@æ)à%Ã ðxÙ ê>© ×;ØxðxÙ ¬^À� � Ý�À�ä/À)Ô�­��X����¢{�k£
ÑkÀkÉ�À5Ð4®§�k��¡�Ã.ß n/a!cVR^[\n%o¯c�f{e�n Ã�è à Ã@âwá × êg© ×;Øxð ãÁ¬^À�9� Ð;À,ä5 ,ÖC 5¤�Ã)ë vwv�YTn�a!cVRZ[¸n.ì�R,e�n Ãéò�ï!ÃkØ Ù Øg© ×;Øxð�× ¬^À�G� Ì ÀJÑkÀJä5­�¤�¡w¶���ÃBÔyÀJÌ2ÀrÉu­� k¶aÖV¡�Ã$Ð�ÀJø3À¯¾C¶��5µ��Z¥Á�Zµ�ÃBÔ;ÀrÍ�À¿¾C¶Z k¡w�Z­�¤q¢VÃ$ÌMÀJ÷�ÀJÝ4�XÒ5Ò�ÃHÑ�ÀNÝ�À´Ó¯�k����¡w�Z¨\¢{��ÃÑkÀË÷�À"Ìm�X�§��¥Á�X¨¸�Z­�®ÁÃùÑ�­�À�Ã/É�À�ó"­��ZºÁ�Z��ÃDÐ;ÀrÙ�ÀËÐ3 k£V¤���ÃDÑkÀ¿Ó�ÀËø¯ 5­w¢{�§��ÃùÑkÀ"Ì ÀrÌ>¤�µ�µq¢{¨gÃ$¾�À¯¾�À"«²®Á�Z�5¥�¢{­�ÃÑkÀÁÉ!�X¨\¢X¡�¤�Ã�ó�Àwø$¢{­��X�k��Ã'ø3À�Ì��Z�5�� k¶�¶Z¤�ÃCÌMÀ§Ó¿��¡w¡�¤�Ã'ÔyÀV¾C¶�¢{µ�¨\¢{�5¤�Ã§Ù�ÀwÝ4�Z¥�¢VÃ'ÔyÀw÷�ÀÁÎ8�Z���Z­�¡�¡��X��ÃVÐ�ÀÁÙ�¢¯Ö�¢{�»°
¡� �ú»¤�ÃPÌ À{Ð�¢X£k¢VÃXÌ ÀPÍ"��¢{­w¢VÃxÐ;À{Éu�Ê®Á�X�w¢VÃwÝ�À¥ä5 ,ÖC k£k¢VÃxÑkÀPÐ3¢X¡��Z¥�¢�Å¿¢VÃÁÌ ÀP« ¡��5¤�£k¢VÃXÉ�À{Ù�¢¯Ö�¢¥ú ¤�¨\¢VÃ¥Õ;ÀÊÐ��X�k£k¢VÃ



b�ú
��ÀËÐ3¤��w¢X�5Ã¿Ð�À"Ù3¢¯ÖX¢{¤�Ã¯ÌMÀËÐ3µ��Z�k��ÃHûyÀ�Ò%¤�ÃSÑ�ÀrÍ�ÀËÐ3�k�ÉÏ%Ã/Ð�À"Î8ÀrÐ4­w¢{��¶��5¤q¢{��ÃDÑkÀËø3À´Ó¯­���¡�¡�ÃSóyÀRø$¢¯Ö'ÖÁ�Z��Ã
Ó�À.÷$£k¢{¨¸�5ÃÜÑ�À.Ñ�¢{­w¢{¨;¤�µ�µ��5ÃÜÝ�ÀÜÔ3�X¨;³��Z­���¡ÊÃ¿Ý�À6Í�Àu¾§��­w¢{��¨\¢{�5��Ã"��À�Õ¯¢¯Í�®Á�Zº�Ãg÷�ÀéÑkÀ.÷4 k¡���¤���Ã¿Ý�ÀuÓ/¢{¨;¨;¤�Ã
Ó�À�Î8�X¨¸�Zµ�µ�¤�ÃËÑkÀ¿Ì À!��¶w�����Z­�¡FÖC¤�Ã-Î!ÀÜÕyÀÜ÷-®�¢{µq¢VÃRÐ;ÀuÌm�X­���ÖC 5¨\¢VÃJÔyÀ¿÷�À.ór�X����Ã-Î!À-¾V¢{µ�ºX¢X£5�X­�Ã�ÑkÀgÑkÀ�½�¢{�V°
�k�Z��Ò6�Z­�¥kÃ)ó�À)Ô;À)ñ6¢¯Ö§­FÍ��ZÅ�¡aÖ§¤�Ã6¾�À�½�¢{³5³5­�¤�¶���Ãé÷�Àk½yÀk½�¢{�5¤��Zµ�¡�Ã�Ì À�Ó�À(¾§��­w¢{¤���Ã%��À¦ä(¢{­FÖX¢X¡�Ã(½yÀ¦Ð;ÀkÌ�¢{µ�¤�¶aÖ6Ã÷�ÀC½yÀ�Ý4¢{Ò5 k¶`Ö�Ã,Ð;À,Ý�¢{¥���¢�º�¢X¶���¢{­�¤�Ã@Ñ�À,ø�À�äk�X­���¡�¨\¢{��Ã@ÑkÀ�óyÀ5�4­���¤�ÍÁÃ�ª�À�Ó¯ 5¤�Ã,÷�À@ÔyÀ,ø$¢{Ò��X 5µ�Ãk¾�À�Ó¯µ�¤rå%�X­�£%ÃÑkÀ�Ó¯¤���¡�µ��ÊÅ�¡FÖC¤�Ã\ø3Àxø3À�¾§���^��¢{�k�Êº�Ã�ÔyÀxÒ%¤� �Ã\÷�ÀxÒ%¤q¢X¡��k�Z�,ÖÁ�5ÃCÎ8ÀÁÎ"¤�¡FÖÁ�X­FÍÁÃ§«,ÀxÐ4�X¨\¢{­��X¨;¤�Ã�Ý�ÀxÒrÀ�Ì�¢{­���¤���Ã§½yÀxÑkÀäk�;Ï6Ã(É�À¦Ð��Z¤�����Ã�Ì À@÷�À@÷4µ±°�Òu¢{��¢{¨gÃ6Ó�À@ÕyÀ�Î!�Z�5¥kÃ�÷�À�Ù�¢{��¢�®�¢¯Ö�Ö�¢{­w¢VÃ(Ì À(Ó¯��¢{µ�µq¢X¶��X¨�Ò���Ã6Î8À�Ì À,Ì2ÀéÔ�¤�µ�µ�Ãø3À�ÑÁ�X�5�k¡��X��Ã,Ì ÀkÓ¯�k�Z��Ã5ÌMÀ'Ì À�Ìü�X�5¥kÃ�Ó�À¦Ô3�X�,ÍÊ¢{µ���ÍÁÃ�¢{�k£PÑkÀ,÷�ÀCÎ8�X³5µ���Ã�Ô�¢{ k¡�¡�¤q¢{�öã�ØVÃ,Ý��ZºC¤�¡�¤��X�>Ó�ÀZãxâVÀ�9# Ì À5Ð�À5Ìm¤�µ�µ��Z­�Ã5Ù�À�Ó�À�Ð�¢{�k£V®ÁÃ�¢{�k£
ÑkÀ5Í�À@÷$£k¢{¨¸¡�ÃÜß n/a!cVR^[\n%o¯c§fPe�n Ã�è@ç%Ã ØxØ © ×;Øxð ãÁ¬^À�9, Ó�À,ä/À,Ñ�¢X¶aÖÁ�Zµ�¡ÊÃ�ñ8À)Ô� �Ãk¢{�k£>½�À¦Ô;À5É�­� 5�5µq¢{­�ÃÜß n$a!cVR^[\n6o¯c�f{e�n Ãéò�ô)ç%ÃkØ ×;ðxð © ×;ØxØ êÁ¬^À�"F Ð;À,÷�À5Ù�¥� 5®Á�Z��Ã(Ó�À¦ä¿À,Ñ§¢X¶aÖÁ�Zµ�¡�Ã�¢{�k£t½�À�ÔyÀ5É�­� 5�5µq¢{­�Ãgß n/a!cVR^[\n%o¯c§fPe�n Ãéò�ô@ï!Ã Ù Ú Ø�× © ×;ØxØxÙ ¬^À�D� ½yÀ�Ó¯��¢{�k£Vµ��Z­�ÃÜß n/a!cVR^[\n%o¯c�f{e�n Ã@õ¦æuÃ@â Ø ê Ø © ×;Ø á ð ¬^À�"� ½yÀ�Ó¯��¢{�k£Vµ��Z­�Ã�ü ]�YIW�_�h�ý5v�YId�_X]�Y�_:þ�_�h�R^W^]�l(Y�U�YIdHe^YId�v�UXxéþ�R�vZcCUX]kd�v^e Ã6�GÏ§���X­�£�ÿ4�5¤�º�À5Î"­���¡w¡�Ã��GÏ§���X­�£%Ã ×;Øxð áCÀ�"I ½yÀ¦ÔyÀ5É�­� 5�5µq¢{­3¢{�k£ö÷�À,Ð3 5³5³��Z­�¨\¢{�5��Ãgß n/a!cVR^[\n%o¯c§fPe�n Ã¦à¦õ�Ã@âxâ�Øxâg© ×;Ø á�âÁ¬^À



bx�

a(s)
n(s)

●

n·(x−a)=0

x

ä8¤�¥� 5­�� ×�� ÷�¶��X�§���X 5­¯�{�(³6�X���Z����¤q¢{µ��Z�k�Z­�¥�®;¡� 5­»��¢X¶���À-É/�k�$£k¢X¡��k��£¸µ�¤��k�$¤��k£V¤�¶�¢{����¡¯¢3Ì�ÍrÎ��I­��X¨ï���k�$­���¢X¶Z�w¢{�§�
���t���k�y³5­��C£V k¶Z��­��Z¥�¤��X��À�� ª Ï¯®�¤�¡�¢j³��X¤��§���X�����k�¸Ì�ÍrÎAÃ!¢{�k£�� ª Ï�®4¤�¡����k�;�w¢{�5¥Á�Z�§��ºÁ��¶Z���X­��{�¿���k�¸Ì�ÍrÎ8À
Ïy¤�¡����k�;¢{­�¶�µ��Z�5¥����m�I­��X¨������'���k�y¡w¢X£5£Vµ���³6�X¤����¸©=¤��k£V¤�¶�¢{����£�Ò�®�¢¸Ò5¤�¥bÒ5µq¢X¶`Öm£5�X�,¬�¢{µ��X�5¥t���k�yÌmÍrÎ8À6É/�k�
£V¤�ºC¤�£V¤��5¥\¡� 5­»��¢X¶���£5�Z���Z­�¨;¤��k��£gÒ�®tÍr¦�À�©]âVÀ¹ØÁ¬¿¤�¡�¢;µ�¤��k���k�X­�¨\¢{µ����y���k��Ì�ÍrÎ�¢{�����k�3³��X¤��§��� ª Ï�®^À



bx�

0r

��	
	

ro

V(r)


���


���
�

���
�

o

y

x’x

θ

x

s

a


���


ä8¤�¥� 5­�� â � ©�¢Á¬�ÎrÍ¯¾>¢X¡�¢��I 5�k¶Z��¤��X�m�{�-���k��­w¢X£V¤q¢{µu¶��C�X­�£V¤���¢{�����5ÀrÉ/�k�����X³>�{�"Ò�¢{­�­�¤��Z­�¤�¡�µ��C¶�¢{����£m¢{������� ì À
©=Ò(¬¿É/�k��½�¾'¤��öâX£>Ó/¢{­�����¡�¤q¢{�>¶��C�X­�£V¤���¢{����¡�ÀrÉ/�k��£k¢X¡��k��£bµ�¤��k�3¤�¡�¢yÌ�ÍrÎÇ³�¢X¡�¡�¤��5¥;���5­��X 5¥��g�X�k�3³�¢{­���¤�¶Z 5µq¢{­
¡w¢X£5£Vµ��4³��X¤��§��À��j¤�¡¿¢�³6�X¤�����¢{�¯³6��¡�¤���¤��X�tÏ�¢{µ��X�5¥y���k�4Ì�ÍrÎ8ÀVÉ/�k��½�¾'¢{�¯���X³t�{��Ò�¢{­�­�¤��Z­/¤�¡$¢�¶Z¤�­�¶Zµ���Å$¤����j���k�
­w¢X£V¤� k¡���¦§ �¢{µ%����� ì ÀrÉ/�k��£5�X������£>µ�¤��k�3¤��k£V¤�¶�¢{����¡����k�3³5µq¢{��¢{­�½�¾j£5�^Ôk�k��£tÒ�®tÍr¦�À�©]âVÀ¹Ø�¢Á¬�¢{�$³6�X¤������uÀ




 U

 2

 2.5

 3

 3.5

 4

 4.5

 5

 5.5

-2 -1.5 -1 -0.5  0  0.5  1  1.5  2

y
(
a
u
)

x(au)ä8¤�¥� 5­���Ø � Î´Í¯¾m�{�r���k��¶��Xµ�µ�¤��k��¢{­�Ú×Û Ú\Ý�­���¢X¶Z��¤��X��À4É/�k��£k¢X¡��k��£mµ�¤��k��¡��k��Å�¡����k��Ì�ÍrÎÂ�X�����k��­���¢X¶Z�w¢{�§�
¡�¤�£5���{�-���k��¡w¢X£5£Vµ���³6�X¤�����À

 0.19

 0.2

 0.21

 0.22

 0.23

 0.24

 0.25

 0.26

 0.27

 0.28

-0.6 -0.5 -0.4 -0.3 -0.2 -0.1  0

Q
u
a
n
t
u
m
 
F
r
e
e
 
E
n
e
r
g
y
 
(
e
V
)

s (au)

PIMC
DVR

ä8¤�¥� 5­��6Ú � ª4 �¢{�§�� 5¨ �I­������Z�k�Z­�¥�®j�I�X­$���k��¶��Xµ�µ�¤��k��¢{­4Ú7ÛÆÚ\Ý4­���¢X¶Z��¤��X��À




 b

 0

 2

 4

 6

 8

 10

-0.6 -0.5 -0.4 -0.3 -0.2 -0.1  0

C
f
f
(
0
;
s
)
/
C
d
d
(
0
;
s
)
(
x
1
0
-
6
 
a
u
)

s (au)

PIMC
DVR

ä8¤�¥� 5­��¢ê � ¨ 5;5¦ª¬«�­ Ï¯®F° ¨ ^a^'ª¬«�­ Ï¯®¿�I�X­$���k��¶��Xµ�µ�¤��k��¢{­�Ú7ÛÇÚ¸Ý�­���¢X¶Z��¤��X��À

 0

 0.5

 1

 1.5

 2

 2.5

 3

 3.5

-0.6 -0.5 -0.4 -0.3 -0.2 -0.1  0

∆H
(
s
)
 
(
x
1
0
-
3
 
a
u
)

s (au)

PIMC
DVR

ä!¤�¥� 5­�� Ù���� Ú ª Ï¯®´���X­$���k��¶��Xµ�µ�¤��k��¢{­�Ú+ÛÆÚ¸Ý�­���¢X¶Z��¤��X��À




¶


 0

 5

 10

 15

 20

 25

 30

 35

-0.6 -0.5 -0.4 -0.3 -0.2 -0.1  0

K
 
(
c
m
/
s
)
 

s (au)

PIMC
DVR

ä8¤�¥� 5­��ná � É/�k�mª�«����k�Z­�¨\¢{µ4­w¢{���g¶��X�k¡��w¢{���\�I�X­;���k�>¶��Xµ�µ�¤��k��¢{­'Ú ÛÜÚ¸Ýj­���¢X¶Z��¤��X�ø¢X¡\¢��I 5�k¶Z��¤��X�Ä�{�3���k�
³6��¡�¤���¤��X�>�{�"½�¾�À


