
���������	��
���
���
���
���������������
������ �!�"�#�$
��

%'&)(�*,+-+,*,.$/10
23.5476983:�;=<�:$>=>=:

?A@CBED5F'? G�HIBJDLKNM"OJFPHRQTSUBEV�BNWXMTYLSZQ"@CBCGP[]\^FPV_M

` a�bdc�e�fhgji�kmlneAgpoqe"rXfts
u BEH�\	KNVwvyx][]HIx$BEQTFzQz{�S|M�S}Q�FzVEMISUHIFP~Zv�KJ@CF7�_[LK9MIFdMTB1\jBC@CFz~�MTY]F�FzKNHTMTY�KJQ�K�QTx]Y]FPHIFJ�
� B9��FPOEFPH7{�SUV^HIFzKN~ZSUM�vJ{9MIY]F"FzKJH�MIY�� QX\^FzKJV	Q�F7K9��~UFzOJFP~wQT[]H�W�KEG�F�S}QhD5FPM�MIFPH�KNxLx]HTB��CSZ\	K9MTF7@'Dwv
K�@]S|�=FPHIFPV_M��EFPBE\jFPMTHISZGAQ�YLKJx5FE{_KJV�BJDL~ZKNMTF QTx]Y]FzHTBESZ@w��MTY]F#QT[]H�W�KEG�FAGPHTF7K9MIFz@^Dwv^HTBJMIK9MISUVL�
KNV�FP~Z~USZxLQTF�KJD5BE[CMpSUMIQjx$BJ~}KNH^K9�CSZQz�!��BJ\^xLKNHIFz@�MTB�K�QTx]Y]FPHIFJ{�KJV!BJDL~ZKNMTF�QTx]Y]FzHTBESZ@!SZQ
� KNM�MTFzV]Fz@	KNMhMTY]F x5BE~UF7QP�t��Y]F�F7KNHTMTY�� Q � KNM�MIFPV]SZV]��S}Q��_[]SUMTFAQT\	KN~Z~-{_KND$BJ[CMA�"x5KNHTM�SUV��E J ]{
KNV5@�VLK�OwSU�_K9MTSZBJV�FPHIHIBJHRQ�SUVL@][LG�F7@�D_v�KJQIQT[]\^SUV]�^MIY]F'F7KNHTMTY�SZQ Q�xLY]FPHISZGzKN~,{]W¡BEH"MTY]F�\jB_Q�M
xLKJH�M7{=@]B�V]BJM�F��]G�FzFz@�MIY]SZQz{¢KJVL@£QTB�W¡BEH�\	KJV_vdxL[]HTx$BEQTFzQ�K�Q�x]YLFPHISZGzKN~tKNx]x]HIB��CSU\	KNMTSZBJV
\	K�v¤D5F�FPV_MISUHIFP~Zv�KJ@CF7�E[5K9MTFE�1¥ V1K�Q�xLY]FPHIFJ{tMIY]FdG�BJ\^\^BJVL~Uv¤[LQTFz@1G�BwBJHR@CSZVLK9MIFzQjKNHIF
~}K9MTSUMT[5@CF	KNVL@�~UBEV]�JSUMT[5@CFJ{¦~ZSU§EFP�"S}Q�FjBJV¤K�Q�x]YLFPHIBJS}@¦{�Y]B9��FPOEFPHABEV�K�QTx]Y]FPHIBJS}@�BEV]F^YLKJQ
MTB^D$F�\^BJHIF#GzKNHIF�W¡[]~�KJD5BE[CM��"YLKNM�FP�]KJG�MI~Uv�BJV]F#\^FzKJVLQ�Dwv£¨U©Nª-«¬ª,­L®J¯P�
° V u SZ�J[]HIF'�A��F @]FPx]S}G�M�K�G�HIBEQIQ���QTFzG�MTSZBJV^BNW¦MIY]F�QTx]Y]FzHTBESZ@jMIY]HIBJ[]�EY	MTY]F x5BE~UF7QP�h��Y]F

x$BJSZVEMA¥3S}Q�MTY]F�GPFPV_MTFzH�BJW¢MTYLF�F7KNHTMTY��h±yS}Q�MTY]F�²�BEH�MIY�³tBE~UFE�X��Y]F#\	K9´�BEH�µ�Fz�_[LKNMTBJHIS}KN~¬¶
K9�CS}QP{]¥A?'{wBNW�MIY]F�\jFzHTS}@CSZBJVLKJ~5Fz~U~ZSZxLQ�F�YLKEQ�~ZFPV]�JMTY�·5{_MIY]F#\jSZV]BEH�µ�x5BE~ZKJHR¶�K9�CS}QP{]¥�±yYLKJQ
~ZFPV]�JMTY1¸���?¹x$BJSZV_Mjº»BJV!MTY]F�FP~Z~USZxLQTF�YLKEQpGPB_BEHI@]SUVLKNMTF7Q�µ�·�G�B_QC¼]½I¸=QTSZV"¼E¶��"Y]FzHTF�MTY]F
KNVL�J~ZF�¾ ¿�À#º�Á�S}QAGzKN~Z~UF7@�MTY]F�ÂT¯R®9­LÃR¯R®�BJH�Ä]©NÂT©9Å	¯�ª,Â�«�Ã�~ZKNMTSUMT[L@CFE�A��Y]F'x$BJSZV_M�º�Á¢SZQAMTY]F
x$BJSZVEM�BEV�MIY]F�G�SZHRG�[]\	QIG�HISUD]SZV]��G�SZHRG�~ZF#µ�BNW=HIKE@CSZ[LQh·C¶�MTY]F�QIKN\^F"@CS}Q�MRKNVLGPF�W¡HIBJ\ÆMTY]F"x$BJ~}KNH
K9�CS}Q"KJQ�³t�L��Y]F�KJV]�J~ZF�¾ ¿�À#ºÇS}Q"GPKJ~U~ZFz@�MTYLF�ÈE¯RÉ7ÃI¯PÊLª,Â�«�Ã#~}K9MIS|MI[L@CFJ�
� B9��FPOEFPH7{"MTY]F�~}K9MTSUMT[5@CF¤[LQ�F7@)SZVËVLK�OwSZ�EKNMTSZBJVËKJVL@)�EFPBC@CFzQTvÌSZQ�MTYLF�È_¯RÉz®E¯�ª,«�Ã�BJH

©�Í�ª,ÂTÉ9Ê=É9Åj«�ÃR©9¨�~ZKNMTSUMT[L@CFE{��"YLSZGRY¤S}Q'@CF�Î5V]Fz@�MTBdD$F^MTYLF�KNV]�E~UF^D$F�M���FPFPV�MIY]F	V]BJHTMTYLFPHI~Uv
Y]BEHTSZÏPBEV�K9MA³yKJVL@�MIY]F�x$BJ~}KNH�K9�CS}QP� ° M�S}Q�Fz�_[LKJ~¦MTBjMTYLF'KNV]�E~UF'ÐdSZV u SU�E[]HTF^�E�
Ñ BEV]�JSUMT[L@]FJ{AÒA{"SZQ�@CF�Î5V]Fz@�SZV)FP�CKEG�MI~Uv1MTY]F�QTKJ\^F���K�vÌBJVyMIY]F�QTx]Y]FzHTBESZ@�KEQ�BEV

MTYLF'Q�x]YLFPHIFJ{wVLKN\^Fz~Uv�KJQ�MTY]F'KJV]�J~ZF#D5FPM���FzFPV�MTY]F�\^FzHTS}@CS}KNV�KNVL@�MTY]F�xLHTSZ\^F�\^FzHTS}@CS}KNV��
Ó F�[5Q�F#Y]FzHTF MTY]F�Q�MIKJVL@]KNHR@�GPBJVwOJFzV_MTSZBJV�BJWX²�BEH�MIY�~ZBJVL�JSUMT[L@CF7Q�KNVL@�Ô�KEQ�M�~ZKNMTSUMT[L@]FzQ"KJQ
x$BEQTS|MISUOEFJ�
° V)MIY]HTFzF�@]SU\^FPV5Q�SZBJVLKJ~���KNHTMTFzQTS}KNV)G�BwBEHI@CSZVLKNMTFzQz{�x$BJSZV_MIQ�BJVËMTY]F¤Q�xLY]FPHIBJS}@�YLK�OEF

G�BwBEHI@CSZVLKNMTFzQ#µ-·�GPBEQC¼�GPBEQ]ÒA½T·�G�BEQw¼�QTSZV�Ò�½I¸=QTSZV�¼_¶��
��Y]FPHIF"KNHIF�KJ~|MIFPHIVLK9MISUOEF���K�vCQ¢BJW$QTx5F7G�SUW¡v_SZV]��MTYLF�@]SU\^FPV5Q�SZBJVLQtBJW]MTYLF�Q�x]YLFPHIBJS}@'BNMIY]FPH

MTY5KNV�Dwv�SUMIQ^\	K9´�BEHjKJVL@!\^SZV]BJH^HRKJ@CSZS�·!KNVL@Ì¸�����Y]F^Õ"©9ª,ª�¯PÊL«¬ÊwÈN{�ÖX{�SZQ	@]F�ÎLV]F7@!Dwv
Ö�×Ø�hÙd¸PÚ9·${JKJVL@^MTYLFj¯RÃRÃI¯PÊLª,Â�«�ÃP«¬ª-ÛjÜ Dwv^Ü�ÝA×Þ�hÙd¸�ÝzÚN·_ÝN� u BJH�MTY]F Óyß�à]áNâ QTx]Y]FzHTBESZ@¦{
·j×)ãJ�wä á]å �z�wä §w\æKJVL@�Ö�×Þ�9ÚNçJè á]å çJé_äNçEçN�EéJãN�]�=��Y]F�FzGzG�FPV_MIHTS}G�SUM�vjKJVL@ � K9M�MIFPV]SZV]�jKNHIF

�



O

P

A

C

P’

θ

b

B

Da

OD=acos
DP=bsinθ

θ

φ

u SU�E[]HTF^�Eêt��YLF�\jFzHTS}@CSZBJVLKJ~=FP~Z~USZxLQTF

MTYw[LQ�HIFP~}K9MIFz@�Dwv$ê
Ü Ý ×ËÖtµ,ç�Ù¤Ö¦¶ µ��7¶

ëhì�ë í)î�ï'ð�ñ]ð¢ò�ó]î�ôhõ'ö�ð�÷�øùð¦óCñCú
?û@CS}Q�xL~ZKEG�FP\^FzVEM�BJW�@C¼�SZV¤xLKNHRKN\^F�MIHTS}Gp~ZKNMTSUMT[L@CF�KJ~UBEV]��MTY]F	\^FPHIS}@CSUBEVLKN~hFz~U~ZSZxLQ�F	S}Q#SZ~|�
~Z[LQ�MIHIKNMTF7@�SZV u SU�E[]HIF^ç]����Y]F^x5BE~UFz��KJHI@£@CSZQTx]~}KJGPFP\^FPV_M#SZQ#@�µ,¸=Q�SZV"¼E¶ ×ù¸=GPBEQw¼J@C¼�KNV5@
MTYLFjF7�_[LK9MIBJHISZKJ~�G�BE\^x5BEV]FPV_M�SZQ#@�µ-·�GPBEQC¼_¶ ×üÙ�·�QTSZV"¼J@C¼ u HIBJ\»MTYLSZQ#��FjQTFPFpMTY5K9M#MTY]F
�JFzBC@CF�MISZG#KNV5@�xLKJHIKJ\^F�MTHIS}G ~}K9MIS|MI[L@CF7Q"KNHIF�HIFP~}K9MIFz@�Dwv

MIKNV�Ð�×Øµ-·]ÚN¸�¶_MRKNV�¼ µ-çJ¶
KNV5@�MIYLK9M"MIY]F'@CS}Q�x]~}KJGPFP\^FPV_M�KN~ZBJVL�pMIY]F�\^FPHISZ@]SZKJV�S}Q��JSZOJFzV�Dwv=ê

µ�· Ý QTSUV Ý ¼ ý�¸ Ý GPBEQ Ý ¼E¶TþTÿ Ý @]¼ × ·=µ���Ù¤Ü Ý G�B_Q Ý ¼_¶TþTÿ Ý @C¼
× · µ��"Ù¤Ü�Ýz¶

µ���Ù¤Ü Ý Q�SZV Ý Ð=¶�� ÿ Ý @LÐ�×�����@LÐ µ��E¶� � SZQ	MTY]FdHRKJ@CSZ[LQ^BJW�G�[LHTO9K9MI[]HIF�BJW MIY]Fd\^FPHISZ@]SUBEVLKN~�KJHIG�K9M�º^�)��Y]FdHRKJ@]SU[LQ^BJW
G�[LHTO9K9MI[]HIFjSZV�MTY]F�x5FzHTx$FPVL@]SZGP[]~ZKJH'x]~}KNV]F�µ�S-� FJ��SUV¤MIY]F	x]~}KNV]F	BJW�MIY]F�xLKJHIKJ~U~ZFP~¬¶�{����1SZQ
�JSZOJFzV�Dwv

À�	ü×)·�GPBEQC¼�×Ë·�GPBEQLÐ¦Ú]µ��"Ù¤Ü Ý Q�SZV Ý Ð=¶ þTÿ Ý µ â ¶

ç




���
������������

����� !"
#$

%
&('*) + ,.- / 02143 5687 9 : ;(<

u SU�E[]HIF�ç]êh�¢HISZKJV]�J~ZF#HTF7Q�[L~|MISUV]�jW¡HIBJ\¹SZVCÎLVLS|MIFzQTSU\	KN~¢~ZKNMTSUMT[L@CF'GRY5KNV]�EF

=�>@?BA@C�D�E�FHG
IKJLMNOQPR

SUTVWX YZ
[\] ^_

u SZ�J[]HIF��]êh�¢HIS}KNV]�E~UF#HIFzQT[]~|MISUVL�pW¡HIBJ\üSUVCÎ5V]S|MIFzQTSU\	KJ~�~ZKNMTSUMT[L@]F'KNVL@�~UBEV]�JSUMT[5@CF'GRYLKNVL�JFzQ

�



° V u SZ�J[]HIF£�!��F£SZ~Z~U[LQ�MTHRK9MIFdMTYLF�HIFzQT[]~UM�BNW�K�@CSZQTx]~}KJGPFP\^FPV_M�BJW�@C¼�SZV)xLKJHIKJ\^F�M��
HISZG�~ZKNMTSUMT[L@]F�KNVL@�BNW�@LÒÇSZVÌ~UBEV]�JSUMT[L@]FJ{�HIFzQT[]~UMTSZV]�¤SUVyK�²�BJHTMTYLFPHI~Uv!@CS}QTx]~ZKEG�Fz\jFzV_M^BJW
·=µ��pÙyÜ�Ý�GPBEQTÝ¦¼E¶ þTÿ Ýz@]¼!KNVL@ÌKNV�Ô�KEQ�MIFPHI~Uv!@]SZQTx]~}KJG�Fz\^FPV_M	BNW�·�GPBEQC¼J@LÒ�{�HTF7Q�x$FzG�MTSZOJFP~ZvJ�
±�v�³�v_MIYLKN�EBJHRKJQz�JMIY]FPBEHTFz\ûMTY]F'@]SZQTx]~}KJG�Fz\^FPV_M�@CSZQ�MIKJVLG�F�@a`'SZQ��JSZOJFPV�Dwv$ê

@a` Ý ×)· Ý µ�G�B_Q Ý ¼�@LÒ Ý ýËµ��"Ù¤Ü Ý G�B_Q Ý ¼E¶]@C¼ Ý ¶ µ-éJ¶
BJH7{C[LQTSUVL�jF7�_V���µ-çE¶�{

@a` Ý ×Ë· Ý µ GPBEQTÝ¢ÐA@LÒ�Ý�"Ù¤Ü Ý QTSUV Ý Ð ý
µ��"Ù¤Ü�Ýz¶�Ý¢@LÐ$Ý
µ��"Ù¤Ü Ý Q�SZV Ý Ð=¶ � ¶ µ�ãE¶

��Y]F�MTHI[]F'GPBJ[]HRQ�F�b�S}Q"�JSZOJFzV�Dwv=ê
MIKJVcb�× G�BEQ]¼

µ��"Ù�Ü Ý G�BEQ Ý ¼E¶ þ�ÿ Ý
@]Ò
@C¼ ×

GPBEQLÐXµ��"Ù�Ü�Ý�QTSUV Ý Ð=¶
�"Ù�Ü Ý

@]Ò
@LÐ µ,äN¶

�"Y]FzHTF#��F�Y5K�OJF#KN�EKJSUV�[LQTFz@�Ô��_V���µ-çE¶�MTBjMTHRKNV5Q�W¡BEHT\ûD$F�M���FPFzV�HIFz@C[5G�Fz@�KNV5@��EFPBC@CF�MISZG
~}K9MTSUMT[5@CFjGPBwBJHR@CSUV5K9MTF7QP� Ô��_[LK9MISUBEVLQ�µ,éJ¶�{�µ�ãE¶AKNVL@�µ,äN¶ KNHIF�MIY]F�W¡[LVL@]KN\^FzVEMRKN~XHTFz~ZKNMTSZBJVLQ
HIFP~}K9MTSZV]�^@CS}Q�MRKNVLGPFzQ"KNV5@�@]SUHIFzG�MTSZBJVLQ�BEV�MIY]F'Q�xLY]FPHIBJS}@�KNM�K^x5BESUV_Mz�

d e�cgfdoihkj�iml�ecno Yw[]\pD�~ZSUV]F7Q�KJHTF xLK9MIYLQ�BNW�GPBJVLQ�MIKJV_M�MTHI[]F�G�BJ[LHIQTFJ�t��Y]FPv^MIYw[LQ�QTKNMTS}Q�W¡v	Ô��_V��¦µ�äN¶��"S|MIYb£GPBJVLQ�MIKJV_Mz�t��Y]SZQ�SZQ�\^BEQ�M�FzKEQ�SZ~Uv�MTHIFzKNMTFz@^SZV	�JFzBC@CF�MISZG�GPBwBJHR@CSUV5K9MTF7QP� ° V_MTFP�EHIKNMTSZV]�#MTYLSZQ
Fz�_[LKNMTSZBJV�{C��F#BJDCMRKNSZV�ê

ÒHp �� þ × MRKNVqb
ç ~UBE�srcr ��ý�Q�SZVAÐ�"Ù¤Q�SZVAÐut r �"Ù¤Ü�QTSUV�Ð��ý�Ü�QTSUV�ÐvtHw�tyxxxx

�� þ
× MRKNVqbÞ~ZBJ�{zLMIKNV�µ-Ð¦ÚNç�ý}|�Ú â ¶qr �"Ù¤Ü�QTSUV�Ð��ý�Ü�QTSUV�ÐvtHw ÿ Ý*~ xxxxx

�
� þ µ á ¶

�JSZOwSUVL�	MTY]F^G�BwBEHI@CSZVLKNMTFzQ BNW�x$BJSZV_MIQ^µ-Ð�½IÒ�¶ABJV£K�HTYw[]\pD�~USZV]Fj�"S|MIY�GPBJ[]HRQ�F�b1MTY]HIBJ[]�EY
µ-Ð þ ½TÒA�7¶��° VwOJFPHTMTSZV]��MIY]S}Q�HIFP~}K9MISUBEV�{JMIB'ÎLV5@^MTY]F��JFzBC@CF�MISZG"~}K9MIS|MI[L@CF�Ð��JSZOJFPV^MIY]F�~UBEV]�JSUMT[L@]FAÒ�{
GPKJV�\^B_Q�M"HIFzKJ@]SU~Zv�D$F'@CBJV]F#SUMTFzHIKNMTSZOJFP~ZvJ{C[5Q�SZV]�Lê

Ð�×ØÙq|�ÚNç"ý1çXMIKJV�� þ���� MIKJV¢µ-Ð þ ÚNç"ý}|�Ú â ¶CF��Cx�r Ò¤Ù¤Ò þMRKNVcb�t ���� þ�� w���� � �þ � wQ��� � ���� þU� w���� � ���þ � w���� � ��� �v��
w ÿ Ý �*��

µ�èE¶
Q�MIKNHTMTSZV]�j�"S|MIY£Ð�×�Ð þ BJV�MTY]F o���à ���BJ\pD]SUVLSUV]�1Fz�_[LKNMTSZBJVLQ�µ�ã_¶�KJVL@Æµ�äN¶��"S|MIY�bûG�BEVLQ�MIKNV_M��JSZOJFzQ�[LQ�K�@CSU�=FPHIFPV_MTS}KN~
Fz�_[LKNMTSZBJV�W¡BJH�MIY]F'KNHRG���~UFzV]�NMIY�KJ~UBEV]��MIY]F�HIY_[L\�D�~USZV]FEê

@a`
@5Ð ×

·=µ��"Ù¤Ü Ý ¶
G�B_Q�b�µ��"Ù�Ü Ý QTSZV Ý Ð=¶U� ÿ Ý µ��z E¶

â



��Yw[LQ���F Î5VL@�MTYLKNMH`�S}Q��JSZOJFPV�Dwv` ×Æµ(�æµ,Ð=¶tÙ��æµ,Ð þ ¶�¶IÚtG�B_Q�b µ��J�7¶
�"Y]FzHTF�MIY]FdW¡[]VLG�MTSZBJV��æµ,Ð$¶�SZQ	MTY]F£@]SZQ�MIKJVLG�FdW¡HIBJ\ MTY]F£Fz�_[LK9MIBJH^MIB�MTY]F�Ð)xLKJHIKJ~U~ZFP~
\^FzKEQ�[]HIFz@�KN~ZBJV]�	Kj\^FPHISZ@]SZKJV�{C�JSZOJFzV�Dwv=ê

�æµ-Ð=¶�×Ë·q� �� �"Ù�Ü�Ý
µ���Ù¤Ü Ý Q�SZV Ý Ð Á ¶ � ÿ Ý @LÐ Á µ��7çJ¶

u BEHT\	KN~Z~ZvJ{H�æµ,Ð$¶�GPKJV)D$F£F��Cx]HIFzQIQTFz@ySZV)MTFzHT\	Q�BNW�MIY]F�Fz~U~ZSZxCMTS}G�SZV_MTFP�EHIKJ~ABJW'MTY]F
QTFzG�BEVL@�§_SZVL@���µ,Ð¢½IÜ9¶�D_v@�U� ��æµ,Ð=¶�×)·=µ(��µ-Ð�½TÜ9¶tÙ¤Ü Ý QTSUVAÐ G�B_QLÐ¦ÚCµ��"Ù¤Ü Ý QTSUV Ý Ð$¶Iþ�ÿ Ý ¶ µ��z�E¶
Ôh�CxLKJVL@CSZV]�jMTB�À^µ�Ü¢¡�¶�{4�æµ,Ð$¶�S}Q�KJx]x]HIB��wSZ\	K9MIFP~Zv	�JSZOJFPV�Dwv@� â ��ê�æµ-Ð=¶�× · �Zµ��"Ù¤Ü Ý Ú â Ù¤�JÜ¤£7ÚNã â Ù¤éJÜ ¡ ÚNçEéNã Ù åzåPå ¶�Ð

Ù µ��EÜ Ý Ú á ý��JÜ £ ÚN�Eç"ý â éNÜ ¡ ÚC�z _ç â ý åzåPå ¶CQ�SZV�çJÐ
ý µ���éNÜ¤£7ÚJçJéNã�ý â éJÜ ¡ Úw�z _ç â ý åzåPå ¶CQTSUV â Ð
Ù µ��_éNÜ ¡ ÚN�J _äJç�ý åPåzå ¶]Q�SZV�ãEÐ
ý åPåzå � µ�� â ¶

?�~ZBJV]��K�xLKJHIKJ~U~ZFP~,{$�"Y]SZGRY£SZQ�KNV£Ô�� Ó HIYw[]\�D£~USZV]FJ{¦Ô��EV5QP�^µ á ¶�KNV5@!µ��E�7¶�@]SUOEFPHI�JFJ{
D][CMAQTSZVLG�F'ÐdS}Q�GPBJVLQ�MIKJVEM7{C��F#YLK�OEF�W¡HTBE\üÔ��_V��"µ�ã_¶�ê`�×)·.���hµ�Ò¤Ù¤Ò þ ¶�×)·�GPBEQLÐpµ�Ò!Ù�Ò þ ¶TÚ]µ��"Ù¤Ü Ý Q�SZV Ý Ð=¶ þTÿ Ý µ��7éJ¶
?Ì\^KJx��"SUMTYj~UBEV]�JSUMT[5@CF�KEQ�MTY]F��w��KN�CSZQXKNVL@��æµ-Ð=¶tKJQ¢MTYLF�v_� K9�CS}Q¢YLKEQtKH¥dFzHIGzK9MIBJH¢� â �

x]HIBN´�F7G�MTSZBJV�µ¡�"SUMTYjMTYLF�F7�_[LK9MIBJHhKJQXMIY]F�Q�MRKNVL@LKNHR@'xLKJHIKJ~U~ZFP~¬¶�BEVp�"YLSZGRYjHTYw[]\pDp~ZSZV]FzQtx]~ZBNM
KJQ"Q�MTHRKNSZ�JY_M�~USZV]F7Q"�"S|MIY�MTY]F'GPBJHIHTF7G�M"KNÏPSZ\�[]MTY��

¦ lneAg�kdecnti¨§qn»g©lkª«ntbdc�e�fhgpiPk
��Y]FAQTY]BEH�MIFzQ�M�xLK9MIY�D$F�M���FPFPV^M���B'x$BJSZV_MIQ�BEV�K�µ�QT\^BwBNMTY$¶�QT[]H�W�KEG�F�S}Q�GzKN~Z~UF7@	K�È_¯IÉ7®J¯�Í�«�Ã
ÃP­CÂ ¬�¯�BJV¤MIY]F�QT[]HTW�KJGPFJ��¥ V�K � K9MpQT[]HTW�KJG�F�MTY]F��JFPBC@CF7Q�S}GPQpKNHIF�Q�MIHIKJSU�EY_M�~USZV]F7QP{tBJV!K
QTx]Y]FPHIF�MIY]FPvdKNHIF�ÈJÂT¯R©9ªAÃP«¬ÂTÃ�¨Z¯�Í�� o FP\	KNHI§9KND]~ZvJ{5MTY]FpxLK9MIY�MIKJ§JFPVdDwvdK	xLKJH�MISZGP~UFpQ�~ZSZ@]SUV]�
�"SUMTY]BE[CM�W¡HIS}G�MTSZBJV�BJV�K Q�[]HTW�KJGPF��"SZ~U~wKN~Z��K�vwQ¢D5F�K��EFPBC@CF7Q�S}GN�¢��YLSZQXS}Q¢D$FzGzKN[LQTF�K @CF�ÎLVLSUV]�
GRYLKJHIKEG�MTFzHTS}Q�MTS}GpBJW�K��JFPBC@CF7Q�S}G^S}Q�MTY5K9MpKNM�FzKEGRY�x$BJSZV_M�BJV¤SUMIQ�xLK9MIY�{XMTY]F�~ZBCGPKJ~�G�FzV_MTFPH
BNW"G�[LHTO9K9MI[]HIF^KJ~U��K�vCQ#~USZFzQ'SUV�MTYLF�@CSZHTF7G�MTSZBJV¤BJW�MIY]F�QT[]H�W�KEG�F^V]BEHT\	KN~,{�MIYLK9MpSZQz{¢SZV¤MTY]F
@CSZHTF7G�MISUBEV�BNW�KNVwv¤G�BJV5Q�MIHIKJSUV_M�W¡BJHRG�F�HTF7�E[LSUHIFz@�MIB�§JFzFPx¤MTYLF�xLKJH�MISZGP~UF�BEV¤MTY]F�Q�[LH�W�KEG�FJ�
��Y]FzHTF�KNHIF MTYw[LQ�V]BjW¡BJHRG�F7Q�SUV�MTYLF�~UBCGPKJ~=MIKJV]�JFzVEM�x]~}KNV]F�BJW¢MIY]F'Q�[LH�W�KEG�F MTB�®J¯-Õ"¯IÃPª�MTY]F
xLKJH�MISZGP~UF�W¡HIBJ\¹SUMIQ"�EFPBC@CF7Q�S}GAx5K9MTY¢�
��Y]FPHIF�S}Q�K^�JFzV]FPHRKN~¦x]HIBCG�F7@C[]HIFJ{C[LQTSUVL�^MTY]F�GzKN~}G�[]~Z[LQ"BJWXO9KJHTS}K9MISUBEVLQm� çm��{]MTB^Î5VL@�MTY]F

Fz�_[LKNMTSZBJV^W¡BEH��JFzBC@CFzQTSZGzQ��ESUOEFPV^MTYLF \^F�MIHTS}G"BJW¦MTY]F#Q�[LH�W�KEG�F�µ�SUF �JSZOJFPV�Ô��_V���BEH µ,éJ¶�¶ µ�ã_¶��
� B9��FPOEFPH7{ESZV�MTY]S}Q�GzKJQTFJ{]K^Q�SZ\^x]~ZFPH�KNHI�J[L\jFzV_M"QT[®­�G�F7QP�

é



��BJVLQTS}@CFPH�K�xLKJH�MISZGP~UF�BNW#\	KJQIQ°¯ QT~US}@CSZV]�¤BJVÌMTY]F�QT[]HTW�KJGPF�BJW�K�QTx]Y]FzHTBESZ@¦����Y]F
G�BEVLQ�MTHRKNSZVEM�W¡BEHIGPFzQz{�VLBJHI\^KJ~�MIBdMTY]F�Q�[LH�W�KEG�FJ{h@CB£V]B���BJHI§${tQTBdMTY]F�xLKNHTMTS}G�~ZFJ� Q'§wSZV]F�MISZG
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° Wh��F�HIF�W¡FzH�MTB	MIY]F'KNÏzSU\p[CMTYdBJW�MIY]F'�EFPBC@CFzQTS}G�KEQ"SUM G�HIBEQIQ�F7Q�MTY]F'F7�_[LK9MIBJH'µ¡¼^×�Ðd×� E¶
KJQqb � {L��F�GPKJV�FzO9KN~Z[LK9MIF MIY]F'KND$B9OJF�GPBJVLQ�MIKJVEM7{wBJDCMRKNSZV]SUVL�Lê
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MIKNVÞ×�× QTSUVcÇ#QTSUVcb þGPBEQLÐ þ GPBEQ�Ç�Ù¤Q�SZV�Ð þ QTSUVcÇ#G�B_Q�b þ µ,çNèE¶

BJV�QTBJ~ZO_SZV]�jMTYLF'Q�x]YLFPHISZGzKN~$MTHISZKJV]�J~ZF#BJV�MTY]F'KJ[C�CSU~ZS}KNHIv�Q�x]YLFPHIFJ�

á



ß a�s�oih�g©à�láà�g©nânãª�fts
Ð ß FzBw@]F�MTS}G�~ZKNMTSUMT[L@]F
¼ o F7@C[LGPFz@�~ZKNMTSUMT[L@]FJ{L@CFPÎLV]F7@�Dwv�Ô��_V��"µ-çJ¶
Ò Ñ BJV]�ES|MI[L@CF	µ�@CSU�=FPHIFPVLGPF7¶b KJÏPSZ\�[CMIYLQP{]GP~UBCGR§w�"S}Q�F�W¡HIBJ\ü²ûµ(b � KNM�Fz�_[LK9MIBJH�¶` KJHIG��,~ZFPV]�JMTY�KN~ZBJV]�j�JFzBw@]FzQTSZG× ~ZBJV]�ES|MI[L@CF	µ�@]S|�=FPHIFPVLGPF7¶�BEV�KJ[C�CSU~ZSZKJHTv�Q�x]YLFPHIFÇ KJHIG��,~ZFPV]�JMTY�BJV�KN[C�CSZ~US}KNHIv�Q�xLY]FPHIF
· \	K9´�BEH�µ¡Fz�_[LKNMTBEHTS}KN~¬¶�HIKE@CSU[5Q�BJWXFz~U~ZSZxLQ�F
¸ \^SZV]BJH'µ�x5BE~ZKJHR¶�HRKJ@CSZ[LQ�BNWXFP~Z~USZxLQTF
Ö � KNM�MIFPV]SZV]��¸"×)·=µ��"Ù�Ö¦¶
Ü F7GPG�FzV_MTHISZGPS|M�v�¸�ÝA×Ë·wÝJµ��"Ù�Ü�Ýz¶j�i*n�r»gåäËæ)i*ç©f�fhecn
� ��Y]F�\^FPHIS}@CSUBEVLKN~¦Fz~U~ZSZxLQ�F �����#�����#���#���#���������#�����#���#���#��� ç
ç ��HTS}KNV]�E~UF#HIFzQT[]~UMTSZV]�jW¡HTBE\¹SUV]ÎLV]SUMTFzQTSZ\^KJ~�~}K9MTSUMT[5@CF'GRYLKNVL�JF �#���#���#��� �
� ��HTS}KNV]�E~UF"HIFzQT[]~UMTSZV]��W¡HTBE\ÇSZVCÎLVLS|MIFzQTSU\	KN~L~ZKNMTSUMT[L@CF KNVL@^~ZBJV]�ES|MI[L@CF�GRYLKJV]�JF7Q �

e ecäNeAfheÞl�§"ecn�U�¨�'?�DLHIKJ\jB9�"SUMTÏE{�¥�SU~UMTBEV�{¦KNVL@ à MTFP�E[]V�{ ° �=?'�@èHé�ê@ë4ì®í¿íQî{íQï�ðñé®ò(ó�ôKõgé�ò�ö(÷KéQø�ùºú½ê@÷Kûò�ö�í¢ê4üP� Ó KEQ�Y]SZV]�JMTBJV¢{�² K9MISUBEVLKN~J±�[]HIFzKJ[#BNW à MIKJVL@]KJHI@]Qz�Jµ�HTFzx]HTSZV_MTF7@#D_v�ý B9OJFPH�³�[]DC�
~ZSZGzK9MTSZBJV5QP{ ° VLGJ�U{5²�FP��þ�BJHI§={¦�zèwäNçJ¶��� ç¢�'?�HTW¡§JFzV�{ ß ��ÿR��KN~}G�[L~U[LQ�BNW Ð KNHISZKNMTSZBJVLQ�����Y��¢�9ä'SZV ðñé®ò(ó�ôKõgé®ò(ö�÷ éQø�ðÜô¢ò�ó�í®ë¿ücï(í��
� ó��aüÎö�÷�ö ümò(ü��
	��më���
që
�L¥ HT~}KNVL@]BL{ u ~-�Zê�?AGzKJ@CFz\jS}G�³�HIFzQIQz{_xLx��LèEçEé�� èJã_çC{$�zè á éC�� �Q� o KJSUVLQ�W¡BJHR@¦{ � � u ���ãíQê�����ö�ê�ô¨ü�íQêÉò�ó�ô©ôKø ø�ö��@ü í¢ö(ëd±�[]~Z~ZF�MTSZV ß��FzBC@ �FzQTS}�E[LFJ{��
��{$x]x��
�JãEè9� �Jè_çC{=µ��zè_éN�_¶�KJVL@�±�[L~U~ZF�MISUV ß��FzBw@ �FzQTSZ�_[]FE{�����{�µ à FzxCM��zè_éJéE¶� â � à VwvC@CFPH7{��JBEY]V!³t��ðñé�� � � í��¨ô¤÷mò(ö íQêaü �"!$#gí%�Îî.ö ê��Íðñé�ê�ú éQø'&�� à � ß FPBE~UBE�JS}GPKJ~
à []HIOJFzv�³�HIBNW¡F7QTQTSZBJVLKJ~$³hKJx5FzH��z�Jè_éC�=µ¡HIFPx]HISZVEMIFz@�Dwv�²AK�O_MIFzGRY à FP\^SZVLKNHRQI¶� é¢�)(Hö*�¨ô¤÷¤òãéQêºë)+Úê
,Qô-�KüKô/.4í¢ø¹ú�ò�ö�í¢êaü�í¢ï�0Þô*í�ë.ô¨ü�ö(÷�ü�í¢ê{ò(ó�ôÞô ø�ø ö �ºüKíQö�ë21Bö¹ò�ó3!4�5��ø ö�÷ é®ò(ö íQêí¢ï76�ô¨ü*òÚô¤ë2
98®ú é�ò�ö�í¢êaü:� à []HIOJFzv o FPOwSZFP��{5;�;=<
<5{��9ä9ãL{=µ��zèwäNéJ¶

è


