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�Ì�����¦������$4���������������������;���6�����Ï�0�����������������$4�	�µ�
�I�����%�¨���
�
��$4��!��������8!����0!��
1��;�´-�����Ï�
�


��ÖM�������Ö �����ôeQ�MmOe�}7pÎln_a}%b[o/�Âr«ln¬�]Qb�l�p�_a}7pÌ|/e¹c;eFpOp�b[`aeFp�|/e�r�bK]�eQr�b[m�ln_a}�|/e¹q#]#~eFj´~eF|/e�}7jQe
eQ�/l�p�m�b[}/m;e�}/m�]�eIrne�o#]�pÂ~e�c6l�p�pÎln_a}7pIp��öb�q#q7eQr«rne¾_?]�|/]�eÌj�b[o7p�bsr ¶ÀÜVe�c;_#|/e¾|/eÌjQ_ac;c6o#}/l�j�b[m�ln_a}
q´e�]�c;e�mµ|/e�]M~eF|/o/ln]�eIr��öbap{��}7jOk#]�_a}/l�p�c;eÌ|/eIr�bËjQ_?c;c6o#}/lÔj�b�m�ln_a} |#b[}7p�rweFpdp��Mp{myue�c;eFp6|?l�p�m�]{lw¼
z#o�~eFp�¶´ÜVe�m�m�e4b[z7p�m�]QbajQm�ln_a}�bË~e�m#~e�|�~eQ½7}/lweax�ub4r��ô_?]�ln`[ln}#eax#q7_ao#]�rneFp�p��#p�mFue�c;eFpV|?l�p�mO]�lnz#oÏ~eFp�½Ub[z/rneFp
e�m;p�b[}7p6jQ_a}/m�]�bslw}/m�eFpYm�e�c;q7p{¼A]M~e�eQr�p�o#]YrweFpÄr«ln¬�]Qb�l�p�_a}7p�¶V�4b�}7p�jQe�m;b[]Om�l�jOrweax�eQr«rneÌeFp�mK~e�m�e�}7|/o#e
b�½7}K|/e;q#]�e�}7|/]�e;e�}KjQ_ac;q#m�e6rneFpÄq7e�]�m�eFpY|/e;c;eFp�pOb[`aeFp�e�m�rneFp'jQ_a}/m�]�bslw}/m�eFpÄm�e�c;q7p�¼A]#~e�eQr¨p{o#]
rneFpªrtln¬/]�b�l�p�_a}7pÓÃ�rneFp6cdeFp�p�b[`aeFpY_a}/m6o#}#eÌ|/o#]#~e�e�|/e�¬?lweÌÉ b[q#]FueFp�r�baÍao#eQr«rne�rne�o#]�p;jQ_a}/m�e�}/o7p
|/e�¬?lne�}#}#e�}�m6p�b[}7p�b[o7jQo#}#e'o#m�l«r«lnm#~e6q´_ao#]�rne;|/eFp�m�ln}7b[mQb�ln]�ea¶�Ü�e�m�m�e4}#_ao#¬aeQr«rneµb[z7p{m�]�bajQm�ln_a}�x´b[q#¼
q´eQr�~e�e'É6¼A_a]�|/]Oe8j�b[o7p�b�rvx#jQ_a}7pÎl�p�mOeªubY|V~eQr«ln¬�]�e�]�rne�cµb��/lwc6o#c�|/e�c;eFp�p�b[`?eFpVb�¬sb[}/m^r��ôeQ�#q/ln]�b[m�ln_a}
|/e
rne�o#]À|/o#]#~e�e8|/e�¬?lne8mO_ao#mVe�};]OeFp�q7eFjQm�b�}�m¨r�� _a]�|/]�e4j�b[o7p�b�rUp{o#]^rneFp¨rtln¬/]�b�l�p�_a}7py¶��
}Iq#]�_am�_#jQ_[rne
pÎlnc;q/rne4eFp�m�q#]�_aq´_�p/~e�e�m�|/eFpVeQ�#e�c;q/rneFp�|��öb[q#q/r«l�j�b[m�ln_a}7p�mOe�c;q7p�¼A]#~e�eQr7c�o/rnm�lncÂ~eF|?l�b'}�~eFjQeFp�pÎlnm�b[}/m
|/eFpÀr«lw¬/]�b�l�p�_?}7p8|/eYc;eFp�p�b[`?eFp�]�eFp�q´eFjQm�b[}/m�rne�É6¼A_a]Q|/]�e'j�b[o7p�b�r³p�_?}�m�q#]#~eFp�e�}/m#~eFpy¶
�0Ú´�F��Ø��! "�Ö �Kc�o/rnm�lncÂ~eF|?l�b#x#_a]�|/]Oe'j�b[o7p�b�rvx7p��#p�mFue�c;eFp�|?l�p�m�]�lnz#o�~eFpyx#m�e�c;q7p�¼A]#~e�eQrv¶



�V�?�a���a ��4¤F «Å��F¤F¢QÅÈ¤�����ÅÈÆÈ­��Ï¤Q�a  °	�³ÅÈÇ6¤
�4¤F «Å���¤F¢Qº��V¡a¯Ò��ÆA¢��aÅÈ¯7ÆÈ� �


 � �8!���$ �I� �^!���$Ä�

¿Î}�m�]O_M|/o7jQeF|dz����¨ln]�cµb[}Ib[}7|��[_�p{e�q#k������a�M�	�vx#»Q�a�a���a #¡a¢�£a¤�¢¦lÔp�_a}#e
_[§Um�k#e
c;_�p�m�ln}/m�e�]�eFp�m�ln}#`
b[}7|�Á/}#_[©�}ËjQ_ac;c6o#}/l�j�b[m�ln_a}Ëc;_#|/eFp4|/eQ½7}#eF|�ln}Ë_a]Q|/e�]8m�_ÌjQ_?q7e6©�lnm�k¹m�k#e��[��ºs¯´»�­�¢�¡a¯´º4_[§
jQ_acdc�o#}/l�j�b[m{lw_?} j�k7b[}#}#eQr�pYln} |?l�p�m�]{lwz#o#mOeF|Âp��Mp{m�e�cµp�¶��ao7j�k b�jQ_ac;c6o#}/l�j�b[m�ln_a}Âc;_#|/eµk7b?p
z´e�e�} q#]�_[¬aeF|¹mO_¾z´e�¬ae�]��¹o7p�eQ§Ao/r�bapYp�_�_?} bapY_a}#edl�pYln}�mOe�]�eFp�m�eF|
ln}Âm�b[Á?ln}#`Ëp�}7b[q7p�k#_amQp4_[§
|?l�p�m�]{lwz#o#mOeF|�b[q#q/r«lÔj�b�m�ln_a}7p
�ôh��������Îx[ln}�jQ_?}�m�]O_[r«rtln}#`;|?l�p�m�]�lnz#o#m�eF|�b�q#q/rtl�j�b[m{lw_?}7p�x?lw}Icµb[}7b�`[ln}#`
]�e�q/r«l�j�b[m�eF|Â|#b�m�b������a�/�	��b[}7|�ln}Âb�r«rw_[©�ln}#`¹jQ_a}7pÎl�p�m�e�}/m6_az7p�e�]�¬[b[m�ln_a}7p4_�§À|?l�p�m�]�lnz#o#m�eF|ÂjQ_?c;¼
q#o#m�b�m�ln_a}7p��ö����·
�#f��v¶��Ïb?pÎl�j�b�r«rw�Ýlnm6§à]Oe�eFp'mOk#e�q#]�_a`a]�b�c;c;e�]4§A]�_ac ln}7jQ_a}7pÎl�p�mOe�}7jOlweFp�|/o#e�m�_
m�]Qb[}7p�c6l�p�pÎln_a}¹|/eQr�bF�#p
_s¬?e�]ÏmOk#e'|?lÔp{m�]�lnz#o#m�eF|¹p��#p�m�e�cÌ¶

ÜÏb[o7p�b�r�_a]�|/e�]�c;eFb[}7p
m�k7b[m
lt§�m�©Ï_;p�e�}7|#p4b�]�e�j�b[o7pOb�r«rw��]�eQr�b[m�eF|�� ��b�c��s� �¥b�}7|ÌjQ_a}7jQe�]�}
m�k#e�p�b[c;e8|/eFp{m�ln}7b[m�ln_a}Iq#]�_MjQeFpOp�x[m�k#e�};m�k#e�jQ_a]�]�eFp�q´_a}7|?ln}#`6c;eFp�p�b[`?eFpVb[]�e�|/eQr«ln¬ae�]�eF|dln};m�k#eQln]
p�e�}7|?ln}#`6_a]�|/e�]�¶!�ao7j�kµb4jQ_?c;c6o#}/lÔj�b�m�ln_a};c;_#|/e�k7bap�z´e�e�}�|/eQ½7}#eF|ª§à_?]¥|?l�p�m�]{lwz#o#mOeF|µp��#p�m�e�cIp
©�lnm�k#_?o#m�]�eFb�rn¼Am�lnc;e'|/eQr«ln¬ae�]��ÌjQ_a}7p{m�]�b�ln}/m�p�¶/¿v}�q7b[]Om�l�jQo/rÔb�]Fx/lnm�k7bap�z7e�e�}Ìb?p�p�o#c;eF|Im�k7b�mÏcdeFp�¼
p�b�`aeFp�j�b[}#}#_am�z7eÄrw_/p�m�b[}7|;mO]�b[}7p�c6l�p�pSlw_?}Ì|/eQrÔb��#p�b[]�e�o#}#q#]�eF|?l�jQm�b[z/rne6z#o#m�½7}/lnm�ea¶7\^]O_am�_#jQ_[r�p
lnc;q/rne�c;e�}/m�ln}#` m�k/l�p�jQ_acdc�o#}/l�j�b[m{lw_?} c;_#|/e¹k7bF¬?e�z7e�e�}Xq#]�_aq´_�p�eF|Ýln}"���#�$���#fax�����·��Òf��vÃ
bap�q´_[ln}�mOeF|Ì_?o#m8z/�%�&�^e�]Q�[�'�³m�k#eFp{e�q#]O_am�_#jQ_[r�p8b[]Oe�}#_?m�jQ_a}7jQe�]O}#eF|Ìz/�Ì]OeFb�rn¼Am�lnc;eYlÔpOp�o#eFp�¶�¿v}
m�k/l�pdq7b[q7e�]d©ÏeÌb�]�e;ln}/m�e�]�eFp�mOeF|
lw}X|/eQ½7}/ln}#` b¹}#_?m�ln_a}Â_[§�j�b[o7pOb�r8_a]�|/e�]�x¥j�bsrtrneF| É6¼�»��?�a���a 
¡a¢�£a¤�¢�xÒ§A_a]�o#}#]�eQr«lÔb�z/rweI|?lÔp{m�]�lnz#o#m�eF|¹p��#p�m�e�cµp�©ÀlwmOk�]�eFb�rn¼Am�lnc;e�|/eQr«ln¬ae�]��¹jQ_a}7p�m�]Qb�ln}�m�py¶#¿v}�m�k/l�p
p�e�mOm�ln}#`Âc;eFp�p�b[`?eFpµj�b[}Xz´eÌrn_�p{mÌb[}7| k7bF¬?e¾b  tÅ ²�¤FÆAÅÈÇ�¤�xÏÉÓxÏb�§Am�e�]I©�k/l�j�k m�k#eQln]Ì|#b[m�bKj�b[}
}#_¹rn_a}#`?e�];z7e�o7p�eF|�¶^¿v}Â_?m�k#e�];©�_a]�|#p�x¦c;eFp�p�b�`aeFp6©�k#_�p{eµm�]Qb[}7p�c6l�p�pÎln_a}X|/eQr�bF�#p;b[]Oeµ`a]OeFb[¼
m�e�]�mOk7b[}�É+b[]�eËjQ_a}7pÎl�|/e�]�eF|�b?p�bajQm�o7b�r«rn� rw_/p�mF¶�(�e�}7jQeaxÀ§à_a]Ìb
c;eFp�pOb[`ae*)�m�k#e�lw}7p{m�b[}/m
+ ,	-�.0/1-32546/ ) ,87'9 );:XÉ j�b[}Ëz´e�p{e�e�}Wbap'b�|/eFba|?r«ln}#eÌb�§àmOe�]4©�k/l�j�k<) �öp'jQ_?}�m�e�}/m�l�pY_az#¼
p�_�rwe�mOea¶UÉ6¼�»Q�a�?���? ³¡a¢�£a¤�¢�]�eFÍ?o/lw]OeFp�m�_�|/eQr«ln¬ae�]'bap�c6o7jOkÌc;eFp�pOb[`aeFp�bap
q7_/p�pÎlnz/rne�z´eQ§à_?]�e'm�k#eQln]
|/eFba|?r«ln}#eFp�ln}¹p�o7j�kÌbª©Àb��;mOk7b[m�m�k#eFp�e'|/eQr«ln¬ae�]�lneFp�]�eFp{q7eFjQm4j�b[o7p�b�r³_?]�|/e�]F¶

·�_ j�b[q#mOo#]�e¹m�k#eËj�b[o7p�b�r«lnm�� ]�eQr�b[m�ln_a}0b[c;_a}#`Kc;eFp�p�b�`aeFpI©�lnm�k#_ao#m�]�eFbsrw¼Am{lwcdeW|/eQr«lw¬?e�]��
jQ_a}7p{m�]�b�ln}/m�p�x´¬aeFjQm�_a]�m�lnc;eFp�m�b�c;q7p�_?]8cµb�m�]�l�jQeFp�_[§Ïp�eFÍ?o#e�}7jQe6}�o#c6z7e�]Qp�k7bF¬?e'z7e�e�}
o7p�eF|Ólw}
q#o#]�eIj�b[o7p�b�r^_a]�|/e�]�q#]�_am�_#jQ_[r�p=���#�$���#fax�����·��Òf��v¶>�ao7j�k¹rn_a`�lÔj�bsr^lw}/§A_a]�cIb[m�ln_a}Ëj�b[}#}#_am4jQ_aq7e
©�lnm�k¹]�eFbsrw¼Am{lwcdeµp��#p�m�e�cµpÀln}¾©
k/lÔjOkËm�k#e6}#_am{lw_?}¾_�§Vq#k��#pÎl�j�b�rVm�lnc;eYl�p�]�eFÍ?o/lw]OeF|�ln}¾_?]�|/e�]4m�_
jOk#eFj�Á�m{lwcªlw}#`IjQ_a}7p�m�]�bslw}/m�p�_?}�c;eFp�p�b[`?eFpÏ|/eQr«ln¬ae�]�lneFp=�&�^e�]Q�[�'�v¶/h�rnm�k#_ao#`?k�x7o#}/§A_a]�m�o#}7b�m�eQrn�ax/lnm
l�p�lnc;q´_�p�pÎlnz/rneIm�_µk7b�¬ae6b�jQ_ac;c;_?}Ìq#k/�MpÎl�j�b�r�jOrn_MjOÁ�ln}WbI|?l�p�m�]�lnz#o#m�eF|Kp��#p�m�e�cÌx´m�k#e�]�e6eQ�/lÔp{m
jOrn_#j�ÁËp��/}7j�k#]O_a}/l@?Fb[m�ln_a}Ëq#]�_?m�_MjQ_�rÔp�mOk7b[m�bsrtrn_[© b�r«rVm�k#e6q7b[]�m{lÔjOlnq7b[}/m�pYbajQ]�_�p�p�bI|?lÔp{m�]�lnz#o#m�eF|
p��#p�m�e�c m�_µb[`a]Oe�e8_a}ÌbdjQ_ac;c;_a}ÌjOrn_#j�Á�¬[b�rno#e'©�k#_/p�e'|/]�l«§àm�©�lnm�k�]�eFp{q7eFjQm�m�_6q#k��#pÎl�j�b�r^m�lnc;e
]�e�cIb�ln}7p8b�rn©�b��Mp�z´_ao#}7|/eF|��BADCU�?��x$EÓl«r��#f	�Î¶

É6¼vj�b[o7p�b�rV_?]�|/e�]'jQ_ac;c6o#}/l�j�b[m�ln_a}Kc;_#|/e6l�p4q7b[]�m{lÔjQo/r�b[]{rw�
o7p�eQ§ào/r^§A_a]IÇ��/ «ÆAÅ�Ç6¤Q£aÅÈ�Ì¢�¤��? ö°
ÆAÅÈÇ6¤�»�¡a È «��±O¡a¢��aÆAÅ���¤��Q®a®U «ÅÈ»��?ÆAÅ�¡a¯Ò�F�&GVb�¬#�a� �V_a]DH?¢�¡a��®�I^�a¢�¤Ì¢�¤��? ö°�ÆAÅ�Ç6¤I�Q®a®U «ÅÈ»��?ÆAÅ�¡a¯Ò���BAJE¹�[� �
p�o7jOkWbapÄm�eQrneFjQ_a}/§Ae�]�e�}7jOln}#`7x^p�k7b[]�eF|¹©Àlw}7|/_[©3p��Mp{m�e�cµp�x´¬al�|/e�_aq#k#_?}#eÌp��Mp{m�e�cµp4b[}7|Ëj�b�m�b�rn_a`
z#]�_[©8pSlw}#`6p�e�]�¬?l�jQeFp�xa©�k#e�]Oe�q7b[]�m�l�jOlnq7b[}/m�p^}#e�eF|dm�_4eQ�7j�k7b�}#`ae�]�eFb�rn¼Am�lnc;e6�a�/£aÅÈ¡8b[}7|���Å�£?¤�¡Àlw}#¼

��� ÿLK�"�Y4"!�



� �����À�? t£?¡a¯7Å�b[}7|������¹¡[��ÆA¤A²��a¡a�/Å³b[}7|	�	�>�Ï�?ºs¯´�a 

§A_a]�cµb�m�ln_a}7p�
vcdeFp�p�b[`aeFp
�³_[¬ae�]Ïb6jQ_acdc�o#}/l�j�b[m{lw_?}�}#e�mS©�_a]OÁU¶[¿Î}�p�o7jOkÌb[q#q/r«l�j�b[m�ln_a}7p�b6p�_?o#]�jQe
`ae�}#e�]Qb[m�eFpVb��7_[© _[§�c;eFp�pOb[`aeFp�©�lnm�kI©�k/l�j�kdl�p�bap�p�_#jOl�b[m�eF|;bÄcµb��/lwc6o#}Im�]�b[}7p{c6l�p�pÎln_a}µ|/eQr�b��
m�k7b�m�c6o7p�m�z7e6]�eFp{q7eFjQm�eF|Óm�_µp�b�¬ae4m�k#eY]�eFb�rn¼Am�lnc;eYln}�mOe�]�bajQm�ln_a}¹b[}7|�m�k#e6Íao7bsrtlnm���_[§^m�k#e�p{e�]�¼
¬?l�jQeF���Kb[ÁM� ���v¶ E�_a]�e�_[¬ae�]�xFp�o7jOkµb[q#q/r«l�j�b[m�ln_a}7p�cµb��'m�_�rwe�]Qb[m�e�b�}�o#c6z´e�]^_[§7rn_�p�m^cdeFp�p�b[`aeFp^b?p
rn_a}#`6bap�m�k#eFp�e�rn_�p�p�eFp�|/_4}#_amVj�b[o7p�e�b�cµb��S_?]¥|/e�`a]Qba|#b[m�ln_a}6_[§�m�k#eQln]Ïp�e�]�¬?l�jQeFp ��(����[�#x��#e�]����'�v¶
�Ò_a]VeQ�7b[c;q/rne�ln}µmOeQrweFjQ_?}/§àe�]�e�}7jOln}#`�p��#p�m�e�cµp�x?m�k7b[m¨lÔp�_a}#e�_[§�m�k#e�c6o/rwm{lwcdeF|?lÔbdp�e�]�¬?lÔjQeFpÀm�k7b[m
}#e�eF|#p�m�k#e6p�m�]�_?}#`aeFp�m8|/eQr«ln¬ae�]��ËjQ_a}7p�mO]�b�ln}�mQp�x7b[}¹b[}7b�rn_a`[l�jY¬al�|/e�_ÌpÎln`a}7bsr³l�p�p�b[c;q/rneF|¹b[m�m�k#e
p�_?o#]�jQe�pSlwmOe�b[}7| q#]�_M|/o7jQeFpdbÌjQ_a}/m�ln}�o#_?o7p��7_[© _[§�c;eFpOp�b[`aeFp�¶¦¿v}K_a]�|/e�]Ym�_Ì]�eFjQ_?}7p�m�]�o7jQm6b
k/ln`ak¹Íao7b�r«lnm���b�}7b�rn_a`[l�j4pÎln`a}7b�r¥b�mÏmOk#e�|/eFp�m{lw}7b�m�ln_a}¾pÎlnm�e'b�}7|Im�_6k7bF¬?e�bY`a_/_M|dln}/m�e�]�bajQm{lw¬?lnm��ax
c;eFpOp�b[`aeFp�p�k#_ao/r�|�z7e6|/eQrtln¬ae�]OeF|�ln}¾mOk#e'_a]�|/e�]
m�k#e���©�e�]�e�p�e�}/m4b[}7|�©�lnm�k/ln}Ëb6©�eQr«rn¼v|/eQ½7}#eF|
|/eFba|?r«ln}#e�
vo#}7|/e�]'�����;cµp{eFj[¶´§à_a]4¬?l�|/e�_ÌpÎln`a}7b�r�p�� �!�$���[� ���Q¶ E�eFp�p�b�`aeFp�_ao#m�_[§Ï_a]Q|/e�]4_a]8_?o#m
_[§�m�k#eQln]�r«l«§àe�m�lnc;e4c6o7p�m�z7e4|?l�p�j�b[]�|/eF|�pÎln}7jQe4m�k#eQln]�|/eQrtln¬ae�]{lweFp�jQ_ao/r�|Ik7b[]�|?rn�µ|/e�mOe�]�ln_a]�b[m�e
m�k#e
Í?o7b�r«lnmS�Y_[§7m�k#e�p�e�]�¬?l�jQe
��( ���[�#x GVb�¬M�a� �v¶'(
e�}7jQeax�lwm^k7b?p�z´e�e�}ªb�]�`ao#eF|Äln} ���Wb[Á#� ���/m�k7b[mFxy§A]�_ac
m�k#e�q7_�lw}/m�_[§�¬?lne�©�_[§³jQ_ac;c6o#}/l�j�b[m�ln_a}�}#e�m�©�_a]�Á#p�x[_a}#e�_[§³m�k#e�c;_a]Oe8j�k7bsrtrne�}#`[ln}#`Iq#]�_az/rne�cµp
ln} |/e�¬?eQrw_?q/lw}#`Âc6o/rnm�lnc;eF|?l�bK]�eFb�rn¼Am�lnc;e¹b[q#q/r«l�j�b[m�ln_a}7pªlÔpdm�_WjQ_?q7e�©�lnm�kÝrw_/p�p6_[§4c;eFp�p�b�`aeFp�x
_a]Q|/e�]�ln}#`W_[§4c;eFp�pOb[`aeFp;b[}7| b[]�z/lnm�]�b�]��WmO]�b[}7p�c6l�p�pSlw_?} |/eQrÔb��#p�¶�É6¼vj�b[o7p�b�r�_a]�|/e�]6l�pIb¹¬ae�]��
q´_s©�e�]�§Ao/r³m�_/_[r�m�_µjQ_?q7e4©�lnm�k¹p�o7j�kÌbªq#]�_az/rne�cÌ¶

·�k#e¹q7b[q7e�]ÓlÔp�p{m�]�o7jQm�o#]�eF|Ýln}X§A_ao#]Icµb�ln}%p�eFjQm�ln_a}7py¶��aeFjQm�ln_a}��Kq#]�eFp�e�}/m�pIm�k#e¹c;_#|/eQr
_[§�bap��/}7j�k#]O_a}#_ao7p�|?lÔp{m�]�lnz#o#m�eF|
eQ�MeFjQo#m�ln_a}7py¶��aeFjQm�ln_a}%�d`[ln¬aeFp�m�k#eY§à_?]�cµb�rV|/eQ½7}/lnm�ln_a}Ë_[§�É6¼
j�b[o7pOb�r�_a]�|/e�]F¶3�aeFjQm�ln_a}��'q#]�eFp{e�}�m�p�bYq#]�_amO_MjQ_[r#lnc;q/rne�c;e�}/m�ln}#`Im�k/l�pÏjQ_?c;c6o#}/lÔj�b�m�ln_a}�c;_#|/ea¶
¿Îm�p�§A_a]�cIb�rUq#]�_/_[§^_[§VjQ_a]�]�eFjQm�}#eFpOp�l�p8p�k#_[©�}Iln} �aeFjQm�ln_a}��#¶

� � $ �;�
�¾$�� �I���´!������I�Y! �
� � ���
���'!���$Ä���

�! #" $&%('*)�+�%(,.-/)�02143.+�5767+�8:9;'
h |?l�p�m�]{lwz#o#mOeF| q#]O_a`a]�b[c lÔpIbËp�e�m=< _�§ - p{eFÍao#e�}/m�l�b�r4q#]�_MjQeFpOp�eFp=>?<!@*AB<DC?AFE*EFEGAB<�HJI¹m�k7b[m
jQ_acdc�o#}/l�j�b[mOe¾b[}7|Âp��/}7jOk#]�_a}/l@?�e¹_a}/rn�Âz��KeQ�ÒjOk7b[}#`[ln}#`Kc;eFp�p�b�`aeFp�¶^·�k#eÌo#}7|/e�]{rw�?ln}#` p��#p�¼
m�e�c�x�©
k#e�]�e'|?l�p�m�]�lnz#o#m�eF|Óq#]�_a`a]�b�cµp^eQ�#eFjQo#m�eax?l�p�jQ_ac;q´_�p�eF|I_[§ - q#]�_#jQeFp�p�_?]�pK
A§à_?]ÏpÎlnc;q/r«l�jOln¼
m����öp�p�b[Áaeax/©�e'bap�p�o#cde8_a}#e4q#]O_MjQeFp�pÀq7e�]�q#]�_#jQeFp�p�_?]L�Vm�k7b[m�j�b[}�eQ�7jOk7b[}#`ae4c;eFp�pOb[`aeFp�¶M�Xk#e�}
bIc;eFpOp�b[`ae6b[]�]�ln¬aeFp�_a}¹b�j�k7b�}#}#eQr x´lnm'j�b[}¹z´eª|/eQr«ln¬ae�]�eF|Kbap�p�_/_a}Ëbap8bI|/eQr«ln¬ae�]��WjQ_a}7|?lnm�ln_a}
z´eFjQ_ac;eFp�m�]�o#e�NMlw}¹b[}¾b?p���}7jOk#]�_a}#_?o7p�p��#p�m�e�c�©�lnm�k�}#_�p{q7eFjOl�b�rVjQ_a}7p�m�]�bslw}/m�p�_?}¾|/eQr«ln¬ae�]�lneFp E
m�k/l�p�jQ_?}7|?lwm{lw_?}IlÔp�b�rn©�b��Mp¨m�]�o#ea¶M�Ëe4bap�p�o#cde8m�k7b�mVeFbajOkµq7bslw]�_[§�q#]�_#jQeFp�p�eFpÏlÔp�jQ_a}#}#eFjQmOeF|Iz��
b[}Ìb?p���}7jOk#]�_a}#_?o7pÏb�}7|;o#}#]�eQr«l�b[z/rneYrn_a`[l�j�b�r³j�k7b�}#}#eQrO
vc;eFp�pOb[`aeFpVj�b�}µz´e�rw_/p�m8b[}7|dm�]�b[}7p{c6l�p�¼
pÎln_a}�|/eQr�b��Mp�_[§�}#_a}6rn_�p{mVc;eFp�pOb[`aeFpVb�]�e�o#}#q#]�eF|?l�jQm�b[z/rne?��¶#\¨]�_MjQeFpOp�_a]�p�|/_'}#_am�k7bF¬?e8b'p�k7b�]�eF|
c;e�cd_a]���b[}7|Im�k#e�]�eÄlÔpÀ}#_µz´_ao#}7|I§A_a]�m�k#eQln]8]OeQrÔb�m�ln¬ae�p�q´e�eF|#p�¶

9 �QPFð�
�ï�óöù�÷�ì�ý7÷Aï[ù��Îòtð�ó(��ìQÿF÷AñAívð{òöÿ�ñA÷�òöÿ8ú�ùÎóôò�:�ù�íÈòöù�÷ÏðOíAùDRFýnì�ì�íAú�ù�í�= ��ðOøF÷vð{ó(5�íAúFù�í¥ðOÿFú�S A0��ð�ø�÷vð�ó#ìQíAúFù�í�8

/�)
�&/0	



�V�?�a���a ��4¤F «Å��F¤F¢QÅÈ¤�����ÅÈÆÈ­��Ï¤Q�a  °	�³ÅÈÇ6¤
�4¤F «Å���¤F¢Qº��V¡a¯Ò��ÆA¢��aÅÈ¯7ÆÈ� �

�! � $&%('*)�+�%(,.-/)�02140 � 0��J- ) %#5��O'
Ñ¥�MeFjQo#m�ln_a} _[§'b¹q#]�_#jQeFp�p;q#]O_M|/o7jQeFpIbËp�eFÍ?o#e�}7jQeÌ_[§4e�¬ae�}/m�p6©�k/l�jOk j�b[} z7e¹jOrÔb?p�pÎl«½7eF|Xbap�Ã
��¤F¯´£8e�¬?e�}�m�pyx7£a¤� tÅ��F¤�¢�º
e�¬ae�}/m�p�b[}7|¹Å�¯´ÆA¤F¢Q¯7�a [e�¬?e�}�m�py¶�h�}dlw}/m�e�]�}7bsr e�¬?e�}�m�cµb��µjOk7b[}#`ae�_a}/rn�
rn_#j�b�r¥¬[b[]�l�b[z/rneFpLN�p�e�}7|�_?]À|/eQr«ln¬ae�]���e�¬ae�}/m�p�ln}�¬?_[rn¬ae�jQ_acdc�o#}/l�j�b[m{lw_?}�¶7·�k#e�j�b�o7p�b�r³_a]Q|/e�]�ln}#`
_[§Ve�¬?e�}�m�pÏlw}Ëb;|?l�p�mO]�lnz#o#m�eF|�eQ�MeFjQo#m�ln_a}�l�p
z7bap�eF|�_?} ��b[cdq7_a]�m �öp�­��Q®?®M¤F¯´¤�£�°{±O¤A²�¡a¢�¤�]�eQr�b[m�ln_a}
� �¦b[c��s� �^|/e�}#_am�eF|��X¶#¿A§	��b�}7|�
'b�]�e4m�©Ï_de�¬ae�}�mQp�m�k#e�}��
��

l��W_?}#e'_[§Vm�k#eFp{e�jQ_a}7|?lnm�ln_a}7p
l�p
m�]�o#eaÃ

����� �Ib[}7|�
4b[]�e�q#]�_M|/o7jQeF|�_a}�mOk#e'p�b[c;e4q#]�_#jQeFp�p
©�lnm�k��ª½7]�p�mFN
������� ��� +	, - . 
 )��4l�p6mOk#e¾p�e�}7|Ke�¬ae�}/m;_[§'b¹c;eFpOp�b[`ae�)+b[}7|�
�� .0,�� /��!,! #" 
 )���l�pdm�k#e

|/eQr«lw¬?e�]��Ìe�¬ae�}/m�_[§�m�k#e�p�b�c;e8cdeFp�p�b[`ae�N
�����$��� m�k#e�]�eYeQ��l�p�mQp�b[}�e�¬ae�}/m&%4p�o7jOkÌm�k7b�m'�
��%�b[}7|�%��(
[¶

�ao7jOk b¹]OeQrÔb�m�ln_a} b�r«rn_[©8p6m�_
]�e�q#]�eFp�e�}/mµbË|?l�p�m�]{lwz#o#mOeF|ÂeQ�#eFjQo#m�ln_a}7pµb?p;b¹q7b[]�m{lÔbsrÀ_?]�|/e�];_[§
e�¬ae�}/m�p�x´j�b�r«rweF|*)+,�;
-+ A.� �V©�k#e�]�e/+ lÔp
m�k#e'p�e�m
_[§¨bsrtr�e�¬ae�}�mQp�¶$(�e�]�eFbs§àm�e�]�x�©�e'j�b�r«r10 
2)+ �
m�k#e'p{e�m�_[§¥b�r«r³cdeFp�p�b[`aeFp�eQ�7j�k7b�}#`aeF|Iln} )+ b�}7|I©Ïe'|/_6}#_am�jQ_a}7pÎl�|/e�]�ln}/m�e�]�}7b�r�e�¬ae�}/m�p�pSlw}7jQe
bajQmOo7b�r«rw��mOk#e��Ì|/_;}#_am8b���eFjQm�m�k#e'j�b[o7pOb�r³_a]�|/e�]{lw}#`d_[§¥e�¬?e�}�m�py¶

�! �3 4�%�5 0Q) %#940 565�8 9;02'?'?8:6�0
·�k#eYr«l«§àe�m{lwcdeax³É�x´_[§Ïbdc;eFp�p�b[`?e'l�p�m�k#eYq#k��#pÎl�j�b�rVm�lnc;e;|/o#]�b�m�ln_a}�x�b�§Am�e�]�lnm�p4p�e�}7|?ln}#`Ìm{lwcdeax
|/o#]�ln}#`Â©�k/l�jOk�p�o7j�kXbËcdeFp�p�b[`aeÌj�b�} z7e¹o7p�eF|Ýz��Klnm�pI|/eFp�m�ln}7b[m{lw_?} q#]O_MjQeFp�py¶^h c;eFp�p�b�`ae
m�k7b�m8b[]�]�ln¬aeFp�b[m�lnm�p�|/eFp{m�ln}7b[m�ln_a}¾bs§àm�e�]�lnm�p�r«l«§Ae�m�lnc;eYlÔpÀo7p�eQrneFp�p8b�}7|Ic�o7p{mÏz´e�|?l�p�j�b[]Q|/eF| N#§A_a]
q#]�_#jQeFp�p�eFp�p�o7jOkÌc;eFpOp�b[`aeFp�b[]�e'bajQmOo7b�r«rw�Irn_�p{mF¶7h0c;eFp�pOb[`ae'mOk7b[m8b[]�]{lw¬?eFp�b[m�lnm�p�|/eFp�m�ln}7b[m�ln_a}
©�lnm�k/ln}¹lnm�p
r«l«§Ae�m�lnc;eµc6o7p�m�z7eI|/eQrtln¬ae�]OeF|Ëb[m�m�k#e6m�b[]�`ae�m�q#]�_#jQeFp�p�©�lnm�k/ln}Ëm�k#e6eQ�#q/ln]�b[m�ln_a}¹_[§
lnm�p¥rtl«§Ae�m�lnc;ea¶J�#_a]VpSlwcdq/rtl�jOlnm�� � p�p�b[Áae�©�e�bap�p�o#cde8b�o#}/l�Íao#e
r«lt§Ae�m�lnc;e�§A_a]Vb�r«r7m�k#e�cdeFp�p�b[`aeFp.
 lw}
j�bap{eÏ_�§Um���q´eFp�_[§7c;eFp�pOb[`aeFp¦©�lnm�kµ|?l���e�]�e�}�m�r«l«§Ae�m�lnc;eFp^©�e�j�b[};bap�p�o#cdeÏmOk#eÏcªlw}/lnc6o#c�b�c;_a}#`
m�k#e�cÊbapÄm�k#e;o#}/l�Í?o#eIrtl«§Ae�m�lnc;e�m�_�z7eI]�eFp�q7eFjQmOeF|Ëz/�Wb�r«rÏmOk#e;c;eFp�p�b�`aeFp ��¶¦h�p�lw}7|?l�j�b[mOeF|
lw}
m�k#e�ln}/m�]�_#|/o7jQm�ln_a}�xÒ§à_a]�b'cdeFp�p�b[`aeD) mOk#e�lw}7p{m�b[}/m +	, - .!/ -32 46/ ) , 7�9 ) :WÉ�l�p�b?jQm�o7b�r«rn�Ìb
|/eFba|?r«ln}#eµb�§Am�e�]�©�k/l�jOkÌm�k/l�p
c;eFp�p�b[`?e�lÔpÀo7p�eQrneFp�p�§A_a]�mOk#e'|/eFp�m�ln}7b[m�ln_a}�q#]�_MjQeFpOp�¶

¿v}¹c6o/rwm{lwcdeF|?lÔb�p��#p�m�e�cµp�x´m�k#eYr«l«§àe�m�lnc;ed_[§ÏbIc;eFp�p�b�`ae4l�p�m�k#e6cµb��/lnc6o#c m�]�b[}7p�cªlÔpOpÎln_a}
|/eQr�b��;m�k7b[m�b[}�b[q#q/r«lÔj�b�m�ln_a}Ìj�b[};m�_�rwe�]Qb[m�e�z´eQ§à_a]Oe�|/eQr«ln¬ae�]�ln}#`�b4c;eFp�pOb[`ae�z´eQ§à_a]Oe8m�k#e�Íao7b�r«lnm��
_[§�lnm�p6p�e�]�¬?l�jQeÌ|/e�`a]�ba|/eFpy¶³·�k/l�p6|/eQr�bF� lÔp6p�mO]�l�jQm�rn�WjQ_a}#}#eFjQm�eF|
m�_ÌmOk#eµm��/q7e;_[§�c6o/rnm�lnc;eF|?l�b
b[q#q/r«l�j�b[m�ln_a}7py¶!�#_?]8eQ�7b[c;q/rneaxÒlw}¹m�eQrneFjQ_a}/§Ae�]�e�}7jOln}#`¹m�k#e'cIb���lnc6o#c rtl«§Ae�m�lnc;e6§A_a]4b[o7|?ln_Ìb[}7|
¬?l�|/e�_�c;eFp�p�b[`?eFp^l�p������6cIp�eFj[¶@���!�$����� �/
Sb[}�baj�jQe�q#m�b�z/rwe6_a}#e�l�pYfF���6cIp�eFj[¶ �ö� ��� � ����x/¬al�|/e�_a¼
q#k#_a}#eFp4p{�Mp�mOe�cµp�cIbF�Im�_[rne�]�b�m�e�bYr«l«§Ae�m�lnc;e;_[§ �����6cµp�eFj[¶nx´}#_a}#¼Èln}/m�e�]�bajQm�ln¬ae6¬?l�|/e�_�p��#p�m�e�cIp

��� ÿLK�"�Y4"!�



� �����À�? t£?¡a¯7Å�b[}7|������¹¡[��ÆA¤A²��a¡a�/Å³b[}7|	�	�>�Ï�?ºs¯´�a 

k7b�¬aeËb
r«l«§àe�m�lnc;eK_[§µfËp�eFj[¶�b�}7|�j�b[m�b�rn_a`Kz#]�_[©8pÎln}#` p�e�]O¬al�jQeFp�k7b�¬aeËb
r«l«§àe�m{lwcdeË_[§ª�Âp{eFj[¶
�ö�#�Ï� �#x2�#e�]Q��� �v¶

�! �� ���(5�,O8��&���#5 �	�
¿Î}¾_?]�|/e�]�m�_;e�}7p{o#]�e6m�k#e']�eFp{q7eFjQm�_[§¥]OeFb�rn¼Am�lnc;e;|/eQrtln¬ae�]O�¾jQ_a}7p�mO]�b�ln}�mQp�x#q#]�_#jQeFp�p�eFp�b[]�e4e�}7|/_a¼
©�eF|�©ÀlwmOk¾bd`[rn_az7b�r¥jOrn_#j�Á�¬sb�rno#e6©�k#_�p�e'|/]{lt§Am�©�lnm�k¹]�eFp�q7eFjQm�m�_;q#k/�#pÎl�j�b�r¥m{lwcde4l�p�z´_ao#}7|/eF|
b[}7|K©
k#_�p�eI`a]�b[}/o/r�b[]�lnm�� b�}7|Ëq#]�eFjOl�pÎln_a} ��

�8�/�ax �^e�]Q�[� �Ïb�]�e�p{o7j�kKm�k7b[m;b�r«r�m�k#e�j�b[o7p�b�r«rn�
|/e�q´e�}7|/e�}�m4e�¬ae�}/m�p�b[]�e4q#]�_#|/o7jQeF|Ìb�m8|?l�� e�]Oe�}�m�m�lnc;eFp�¶ E¹b[}/��jOrw_#jOÁ¾p��/}7j�k#]O_a}/l@?Fb[m�ln_a}Ìq#]O_a¼
m�_#jQ_[r�p^k7b�¬ae�z´e�e�}µ|/eFp�jQ]�lnz7eF|dln};mOk#e�r«lwmOe�]�b[m�o#]�e�b[}7|6p�_ac;e�_[§�m�k#e�c�b[]OeÀjQo#]O]�e�}�m{rw�6o7p�eF|db[}7|
q#]�_[¬?l�|/e'b'`�rw_?z7b�r³jOrw_#jOÁ�p��/}7jOk#]�_a}/l@?Fb[m�ln_a}�m�k7b�mVz7_?o#}7|#p�m�k#e4jOrw_#jOÁ�|/]�l«§Am�¬sbsrwo#eax���x/©�lnm�k/ln}Ìb
§Ae�©%cªltr«r«l�p�eFjQ_a}7|#p 
 �[¼�f*�6cµp�eFj[¶ �
�BA CU�a�ax�EÓl«rÔ�Òf	�v¶Q� lnm�k#_?o#m�rn_�p�p
_[§V`ae�}#e�]Qb�r«lwm��ax´©�e�bap�p{o#c;e
ln}ÌmOk#e4§A_[r«rw_[©�ln}#`Im�k7b[m��ÀlÔpÏlw}7jQ_?]�q7_a]Qb[m�eF|Iln}�m�k#e�r«lt§Ae�m�lnc;e;É3_[§^m�k#e4c;eFpOp�b[`aea¶

� � - �V���������¹$8� �d�Ï�3���d�7!���� �^!���$4�

3/ #" � 8 -.' 8���57+�1O02+
�
_am�ln_a}Ë_�§
j�b�o7p�b�rV_a]�|/e�]Yk7bap�z7e�e�}
ln}�mO]�_M|/o7jQeF|
z/�5�¨ln]�cµb�}Wb[}7|��[_�p�e�q#k¹ln} �����a�/���(N�m�k/l�p
}#_am{lw_?};]�eQr«lneFpV_?}ªb�]OeQrtl�b[z/rne4jQ_ac;c6o#}/l�j�b[m�ln_a}�p��#p�m�e�c 
Sb�r«r#m�k#e�c;eFpOp�b[`aeFp�©�l«r«rUz´e�e�¬ae�}/m�o7b�r«rn�
|/eQr«ln¬ae�]�eF| �Ìb[}7|X}#_Âz´_ao#}7| lÔp�lnc;q7_�p{eF|X_a}�c;eFpOp�b[`aeFpI|/eQr«lw¬?e�]�lneFp 
vm�]�b�}7p�c6l�p�pÎln_a}�|/eQr�b��Mp
b[]OeÌo#}#q#]�eF|?l�jQm�b[z/rneKz#o#m;½7}/lnm�e?�Q¶'�V�?�a���a �¡a¢�£a¤�¢µp�mQb[m�eFp6m�k7b�m6§à_?]�b[}/�Âq#]�_#jQeFp�pdm�k#eÌ_a]Q|/e�]
ln}Ë©�k/l�jOk�lwm
l�p4|/eQr«lw¬?e�]�eF|¹c;eFp�pOb[`aeFp�j�b[}#}#_am�¬aln_[r�b[m�e6m�k#ed­��Q®a®#¤F¯´¤�£[°�±�¤ ²�¡?¢S¤�]�eQr�b[m{lw_?}¾_�§Vm�k#e
jQ_a]O]�eFp�q7_?}7|?lw}#`Ìp{e�}7|?lw}#`/p�¶ E�_a]Oe�§A_a]�cµbsrtrn�ax
�IÖ���� � � � Ú������'��� �y�   �;�sÛ¦Ö#�"!�Ã ��£aÅÔ��ÆA¢QÅA±��/ÆA¤�£�»�¡aÇ
®U�/ÆA�aÆAÅÈ¡a¯ )+ ¢�¤��Î®M¤Q»FÆÈ�'»Q�a�?���? ³¡a¢�£a¤�¢6Å ²
²�¡a¢'�?¯7º;Æ I^¡�Ç6¤��Q���	Ha¤y� )¹fI�a¯7£=)��$#�0 

)+ �
I^¤'­/� �F¤&%

�(' + ,	-�. 
 )¹f?� � + ,	-�. 
 )��M�8����Û )¹f&) )�� ­�� �F¤�ÆÈ­/¤I���aÇ6¤I£a¤���ÆAÅÈ¯7�aÆAÅÈ¡a¯Ó®U¢�¡[°
»�¤y���*)
�&+UÖ�� .!,!� / �0,� 
 )¹f?��� .!,!� / �0,� 
 )��M�
�

h3½7]�p�mÄlwcdq/rwe�cde�}�m�b�m�ln_a}Â_[§8p�o7jOk b[}Wb[z7p�mO]�bajQm�ln_a}Kk7bap4z´e�e�}Âe�c6z7eF|#|/eF|
ln}Âm�k#eI¿ �a¿ �
p��#p�m�e�c �����a�/���³b�}7|�]�eFjQe�}/m�rn�ax7cd_a]�e4]�eQ½7}#eF|�q#]�_amO_MjQ_[r�p�lnc;q/rne�c;e�}/m�ln}#`¾j�b�o7p�b�r³_a]Q|/e�]�k7b�¬ae
z´e�e�}¾q#]O_aq7_�p{eF|*���#�$���#fax´����·��#f��Î¶��ao7j�k�lnc;q/rne�c;e�}/m�b[m�ln_a}7p4b?|#|Ìb6q#]�_?m�_MjQ_�r³_[¬ae�]�m�k#eY_a]�ln¼
`[ln}7b�r�o#}7|/e�]�rn�?ln}#`µp��#p�m�e�c�p{o7j�k;mOk7b[mÏj�b[o7pOb�rU_a]Q|/e�]^l�p�}#e�¬ae�]V¬?ln_[r�b[m�eF|Ib[mVm�k#e
q#]�_MjQeFpOp^rne�¬aeQrv¶
��bapÎl�j�b�r«rn�ax7|/eQr«ln¬ae�]�lneFp
_[§�c;eFp�p�b[`?eFp^m�_Ym�k#e�q#]�_#jQeFp�p¨rne�¬aeQr³b[]�e8|/_a}#e�z/�ª|/eQr�b��?lw}#`dm�k#_�p�e�cdeFp�¼
p�b�`aeFp�b[]�]{lw¬?eF|Im�_�_deFb[]�rn��b�m�m�k#e4o#}7|/e�]�rn�?lw}#`Ìp{�Mp�mOe�c3rne�¬aeQrv¶

/�)
�&/0	



�V�?�a���a ��4¤F «Å��F¤F¢QÅÈ¤�����ÅÈÆÈ­��Ï¤Q�a  °	�³ÅÈÇ6¤
�4¤F «Å���¤F¢Qº��V¡a¯Ò��ÆA¢��aÅÈ¯7ÆÈ� �

i

j

kp

p

p
m

i

j

kp

p

p

(b)(a)

m

m
m m

m

Message discarded

Message delivery

1

2 2
1

33

�¦ln`ao#]�e;f?Ã7É6¼vj�b[o7p�bsrtrn��_a]Q|/e�]�eF|ÌjQ_acdc�o#}/l�j�b[m{lw_?}7p

3/ � ��� �J8 -.' 8���57+�1.02+
h4p�ln}7|?l�j�b[m�eF|�q#]Oe�¬aln_ao7pÎrn�Ìj�b[o7pOb�r�_a]�|/e�]�j�b[}Ìb�rn©�b��Mp¨z7e'_ � e�]OeF|;m�_6q#]�_#jQeFp�p�eFp¨ln}¾bY]�eQr«l�b[z/rne
}#_a}X]�eFbsrw¼Am{lwcde p{�Mp�mOe�cÌ¶VÑVb?j�k c;eFp�p�b[`?e�l�pµb?p�p�_#jOlÔb�m�eF|Â©�lnm�k�bK|/eQr«lw¬?e�]�� jQ_a}7|?lnm�ln_a} m�k7b[m
©�l«r«r8z´eFjQ_ac;eÌmO]�o#e�p{_�_a}#e�]6_a]Yr�b[m�e�]�¶³¿Î} b¹p��Mp{m�e�c ©�lnm�kÂ]�eFb�rn¼Am�lnc;eÌ|/eQr«ln¬ae�]�� jQ_a}7p{m�]�b�ln}/m�p�x
©�e'k7b�¬ae4mO_;m�b[Áae�ln}/m�_�baj�jQ_ao#}/m�m�k7b[m�cdeFp�p�b[`aeFp
j�b[}Ìz´e�|?l�p�j�b[]�|/eF|Ól«§Vm�k#e��Ìb[]O]�ln¬ae'b[m�m�k#eQln]
|/eFp�m{lw}7b�m�ln_a}7pÌb�§Am�e�]Im�k#eÌeQ�#q/ln]�b[m�ln_a} _[§'m�k#eQln]Ì|/eFba|?r«ln}#eFp�¶8·�k/l�pIc;_?m�ln¬sb[m�eFpImOk#e�§A_[r«rw_[©�ln}#`
|/eQ½7}/lnm�ln_a}¹_[§VÉ6¼vj�b[o7p�bsr³_a]�|/e�]F¶

�IÖ���� � � � Ú�� �«ÉªØ �Y��� �y�  ��;�[Û�Ö#� !�Ã��3£aÅÔ��ÆA¢QÅà±y��ÆA¤Q£;»Q¡aÇ
®U�/ÆA�aÆAÅ�¡?¯,)+ ¢�¤��Î®M¤Q»FÆÈ��ÉI°S»Q�a�?���a �¡a¢O°
£a¤�¢'Å ² %

Å �¦�a È �Ç6¤��Q��� Ha¤���Å�¯ 0 
2)+��ªÆÈ­/�aÆ��a¢�¢QÅ��F¤DI^ÅÈÆÈ­�ÅÈ¯�É �a¢�¤6£a¤F «Å��F¤F¢�¤Q£�I^ÅÈÆÈ­�Å�¯IÉ )V�a È 
ÆÈ­�¤;¡aÆÈ­/¤F¢O�'�a¢�¤�¯´¤	��¤F¢4£a¤� tÅ��F¤�¢�¤�£��ÎÆÈ­�¤�ºµ�a¢�¤6 «¡[��ÆV¡a¢4£aÅÔ��»��a¢�£a¤Q£��	�
Å�Å����a È �£a¤� tÅ��F¤�¢�ºd¤	�F¤�¯7ÆÈ�4¢�¤��Î®M¤Q»FÆV»Q�a�?���? U¡?¢S£?¤F¢L�

��_amOeVm�k7b[m^É6¼vj�b[o7pOb�r�_a]�|/e�]�c;e�e�m�p^j�b�o7p�b�r�_a]Q|/e�]¥|/eQ½7}/lnm�ln_a}I©�k#e�}�jOk7b[}#}#eQr�pVb�]�eV]�eQr«l�b[z/rne
b[}7|�É3l�p
`a]�eFb[mOe�]�m�k7b[}¹b[}��Ic;eFp�pOb[`ae4m�]�b�}7p�c6l�p�pÎln_a}¹|/eQrÔb���_s¬?e�]�m�k#e'|?l�p�m�]�lnz#o#m�eF|
p��Mp{m�e�cÌ¶
E�_a]�e�_[¬ae�]�xVÉ+j�b[}Xz7e¹q#]�bajQm{lÔj�bsrtrn��jQ_a}7pÎl�|/e�]�eF| bapµbKmOo#}/lw}#`ÂÁ/}#_azXm�k7b[mdln}M�7o#e�}7jQeFp�m�k#e
}/o#c6z7e�]^_[§#c;eFp�p�b�`aeFp³|?l�p�j�b�]�|/eF|Y©�k/l«rwe�e�}7p�o#]{lw}#`'|/eQr«ln¬ae�]�lneFp¨]�eFp�q7eFjQm^j�b[o7p�bsrM_a]Q|/e�]F¶F�¦ln`ao#]�e�f
p�k#_[©8p¨m�©Ï_4eQ�7b[c;q/rneFp�_[§³É6¼vj�b[o7pOb�r«rw�I_a]�|/e�]OeF|µjQ_acdc�o#}/l�j�b[m{lw_?}7p�x[ln}=�¦lw`?o#]�e�f?¶ôz;e�¬ae�}/m�pVb�]�e
É6¼vj�b�o7p�b�r«rn�µ_a]Q|/e�]�eF|µpSlw}7jQeD)¹f
l�p�|?l�p�j�b[]�|/eF|�¶J�¦ln`ao#]�e4�Yq#]�eFp�e�}/m�p�eQ�Òb[cdq/rweFp�_[§�¬aln_[r�b[m�ln_a}I_[§
É6¼vj�b�o7p�b�r³_a]Q|/e�]FÃ7jQ_a}7|?lnm�ln_a} / 
v]�eFp{q#mF¶ / / ��l�p
¬aln_[r�b[m�eF|�ln}��¦ln`ao#]�e6�#¶öb 
v]�eFp�q#m�¶ �¦ln`ao#]Oe��#¶ôz �Q¶

��� ÿLK�"�Y4"!�



� �����À�? t£?¡a¯7Å�b[}7|������¹¡[��ÆA¤A²��a¡a�/Å³b[}7|	�	�>�Ï�?ºs¯´�a 

i

j

kp

p

p

m1 3m

m2
i

j

kp

p

p
m

1

m

m
2

3

(a) (b)

�¦lw`?o#]�e��#Ã��
_a}#¼vÉ6¼vj�b[o7pOb�r«rw��_a]�|/e�]�eF|�jQ_?c;c6o#}/lÔj�b�m�ln_a}7p

� � �d��$�!�$ �V$Ä�Ë��1 �I����12�À�8!������ � - �V���6�U���Ó$�� �;���

h�} lwcdq/rwe�cde�}�m�b�m�ln_a}�_[§�É6¼vj�b�o7p�b�r4_a]�|/e�]�jQ_ac;c6o#}/l�j�b[m�ln_a}Xc;_#|/e jQ_?}7pÎl�p�m�pdln}�ba|#|?ln}#` b
q#]�_?m�_MjQ_�r _[¬ae�]�m�k#e�_a]�ln`[ln}7b�r�o#}7|/e�]�rn�aln}#`�p��#p�m�e�c�p�o7jOk�m�k7b[mVe�¬?e�}�m�p�_[§^|?lÔp{m�]�lnz#o#m�eF|�jQ_ac;q#o#¼
m�b�m�ln_a}7p4z´eµÉ6¼vj�b[o7p�bsrtrn�Ë_?]�|/e�]�eF|Ëb[m4mOk#e;q#]�_#jQeFp�p�rne�¬aeQrv¶�h�m4m�k#e;o#}7|/e�]{rw�?ln}#`Wp��#p�m�e�c rwe�¬?eQr
m�k#]Oe�eµm��/q7eFp4_�§Àe�¬?e�}�m�pYb[]�eµb?p�p�_#jOlÔb�m�eF|Ë©ÀlwmOkWeFbajOkËc;eFpOp�b[`aeaÃ¨��¤�¯7£ax^�a¢Q¢QÅ����a ³b[}7|Ý£a¤F «Å��F¤F¢Qº

v_?}/rw�¹��¤F¯´£'b[}7|¹£a¤� «Å���¤F¢Qº8e�¬?e�}�m�p
b[]�e4¬?lÔpSlwz/rne;mO_�q#]O_MjQeFp�p{eFp ��¶7��o#eYm�_µ|/eQr«ln¬ae�]��ÌjQ_a}7p�mO]�b�ln}�mQp
lnc;q´_�p�eF|¹z/�¾É6¼vj�b�o7p�b�r^_a]�|/e�]Fx´©�k#e�}Ëb;cdeFp�p�b[`ae6b[]�]�ln¬aeFp
eQlnm�k#e�]4lnm�l�p4|?l�p�j�b[]�|/eF|&
Al«§�lwm4k7b?p
c6l�p�p{eF|dlwmQpV|/eFba|?r«ln}#e?�V_a]¨lwm�j�b[}Iz7e4|/eQr�b��aeF|;o#}/m�l«r7lnm�p�|/eQr«ln¬ae�]���jQ_a}7|?lnm�ln_a}Iz7eFjQ_ac;eFp�m�]Oo#e 
Al«§
m�k#e�c;eFp�pOb[`ae4b[]�]�ln¬aeFp�©�lnm�k/ln}Ilnm�p�|/eFba|?r«ln}#e'z#o#m�p�_ac;eax/}#_am��ae�m�b[]�]�ln¬aeF|�x?c;eFp�p�b�`aeFp�j�b[o7p�b�r«rn�
q#]�eFjQeF| lnmªb�}7|Km�k#eQln]µ|/eFba|?r«ln}#eFpIk7bF¬?eµ}#_am6�ae�m6eQ�#q/ln]�eF| ��¶^h�}ÂeQ�Òb�c;q/rne�_[§�p�jOk#eF|/o/r«lw}#`K_[§
c;eFpOp�b[`aeFp�|/eQr«ln¬ae�]�lneFp�x�|/o#eYm�_;É6¼vj�b[o7p�bsrtlnm��axÒlÔp�p�k#_[©�}Iln}��¦ln`ao#]OeD�#¶öb#¶

·�k#e'jQ_a]�e4_[§^m�k#e4q#]�_?m�_MjQ_�r mOk#e�}ÌjQ_a}7pÎl�p�m�pÀln}¾|/eQ½7}/ln}#`µmOk#e'|/eQrtln¬ae�]O�¾jQ_a}7|?lnm�ln_a}¹�YÜ 
 )��
bapOp�_MjOl�b[mOeF|6©�lnm�k;eFbajOk6c;eFp�p�b�`ae ) ln}�p�o7jOkªb�©�b��'mOk7b[m ) ÅÔ�À£?¤F «Å���¤F¢�¤Q£'�[����¡F¡?¯µ�[��®#¡[����ÅA±� «¤
lv¶ôea¶nxy©�k#e�}�b�r«r�cdeFp�p�b[`aeFp m�k7b[m�j�b[o7p�b�r«rn�4q#]�eFjQeF|#p�)0eQlnm�k#e�]³k7b�¬ae^z´e�e�}�|/eQr«ln¬ae�]�eF| 
 �¦ln`ao#]�e �Ò¶öbM�
_a]�k7b�¬ae�z7e�e�}drw_/p�mV_a]^mOk#e��ªb�]�e8p�m�l«r«r7ln}Im�]�b[}7pSlwm�©�k#e�};m�k#eQln]�|/eFba|?r«lw}#eFpÀeQ�Mq/ln]�e 
 �¦ln`ao#]�e �Ò¶ôz ��¶
h�m¦m�k/l�p�e�}7|�x[|#b[m�b�p{m�]�o7jQm�o#]�eFp cµb[}7b[`aeF|Äz���eFbajOk'q#]�_#jQeFp�p�b[}7|4jQ_a}/m�]�_[r?lw}/§A_a]�cIb[m�ln_a}'j�b[]�]{lweF|
z/��eFbajOk�c;eFp�p�b[`?e'b[]�e4|/eQ½7}#eF|�¶

�  nÚ����  � � ' Ú�� �W�#� � Ú �
h4p'|/eFp�jQ]{lwz´eF|
ln} �aeFjQm�ln_a}Â�#¶ô��©�eªb?p�p�o#c;eµb�jOrn_MjOÁWp��/}7j�k#]O_a}/l@?Fb[m�ln_a}Kq#]�_am�_#jQ_[rVq#]�_[¬?lÔ|?ln}#`
q#]�_#jQeFp�p�eFpÀ©�lnm�kÌbYo#}/lÔÍ?o#e'¬[b�rno#e4]�e�q#]�eFp�e�}/m�ln}#`;m�k#e�`[rn_az7b�r�q#k/�MpSlÔj�bsr³m�lnc;eaÃ#p�_6eFbajOk�q#]�_MjQeFpOp
k7bap�b�¬[b[]�l�b[z/rne %��  # ',	- 4 4 / ) , _[§�mS�/q7e4ÆAÅÈÇ6¤^m�k7b[m�l�pVjQ_?}�m�ln}/o#_ao7pÎrn�6o#qU|#b[mOeF|6z��Ym�k/l�p^o#}7|/e�]�¼
rn�?lw}#`ÌjOrn_#j�Á¹p��/}7j�k#]�_?}/l ?Fb�m�ln_a}Ìq#]�_?m�_MjQ_�r ¶�·�k#e6|/_acµb�ln}Ì_�§¥m��/q7eµÆAÅÈÇ6¤
lÔp
m�k#e6p�e�m8_�§¥}7b[mOo#]�b�r
ln}/m�e�`ae�]�p�¶

/�)
�&/0	



�V�?�a���a ��4¤F «Å��F¤F¢QÅÈ¤�����ÅÈÆÈ­��Ï¤Q�a  °	�³ÅÈÇ6¤
�4¤F «Å���¤F¢Qº��V¡a¯Ò��ÆA¢��aÅÈ¯7ÆÈ� �

Message discarded

Message delivery

i

j

kp

p

p
m

1

delay

i

j

kp

p

p

delay
(b)(a)

m

m

m
2

m

2
1m

3
3

�¦ln`ao#]OeF�#Ã#Ñ��7b[c;q/rneFp
_[§��abap�p�_/_a}Ìbap�q´_�p�pÎlnz/rne���|/eQr«lw¬?e�]�lneFp

� ��Ú��[Ö#Û ����Ö����	�	
�� )�A / A�
������ ) ������������� �	�	!#"$�%�'&)(*�+� �-,.�+('/4<�0��.&4<*12�
��Ö 3 � � �4���5���76.8'&:9	�<;<='8$�>���+�@?��	9-='�$�<;A!@�'&-����9	!<B	B�/C�

+ ,	-�. 4 / ) ,ED Ã���%��   ', - 4 4 / ) ,*FHGJI*D Ã�� G +LK I 0 F �@M��
�yÖ ��ÛN� )�A GJI D A +	, -�. 4 / ) , D �Ý��Ú <*1 F �PO��
G +QK I 0 � / AR
!�7Ã�� +	, - . 46/ ) , D F �PS��

Ö ��ÛUT �WV��

Ù +UÖ��X� )�A GJI D A + ,	-�. 46/ ) , D �Â�7�[� �ZY ÖM� �#� <50 ' ��Ú � <*15�
��Ö 3 � �

��' +	, - . 46/ ) ,[D : É]\�%��   ', - 4 4 / ) , �P^��
�&+�Ö �3Û � �F�[�7�[Û;) �P_��
Ö  ��yÖ�Ù6� � � 
a`�b�ÃM
 GJI D �cb�A / �*d�e +Lfg0 �cb3���*h=
 GJI D �cb�A / �*\�%��   ', - 4 4 / ) ,ji É � � F �Pk��

�+l����%m.& B	B	&�n*�[,."o�#�$!@���[�5�-,.���)!#8$�>�@?��	9�=.�$�<;4!#�.&�����9 !�B B�/>�
�o!	�+�<&	&@,p! �%�����C;:��B��-q��@8	/>9�&@,�;��-�*�#&<,>
'r�� )H�s(*� 9�&-�5�	�%� 8�=������ut$�
�ov@m+
'r�� )¹f���!-,�;+
'r�� )��.�s(��	9<&-���C�.�P�.=�B��$!-,���&@=*��B�/)� 8�=����
�+�����-,xwy�-m GJI D @j\ G�I D C:w�)¹f����C;:�<B$��q$�@8���;7(*�#m.&�8�� )��+�J�Pz$�
G +LK I 0 � 
 A / �7Ã � +	, - . 4 / ) , D F �@M-{��
e +Qf|0 � 
!��Ã�� +	, -�. 4 / ) , D F �@M	M��
`�b7A " Ã G +QK I 0 �cb7A " ��Ã�� ) �	b 
 G +LK I 0��cb7A " �#A GJI D �cb�A " ��� F �@M-O��
Û¦Ö� �}Y Ö#�*� )H� F � �@M-S��

� �@MEV��
Ö ��ÛUT

�¦ln`ao#]�eY�7Ã/m�k#e'É6¼vj�b[o7pOb�r³_a]�|/e�]
q#]�_am�_#jQ_[r

��� ÿLK�"�Y4"!�



fF� �����À�? t£?¡a¯7Å�b[}7|������¹¡[��ÆA¤A²��a¡a�/Å³b[}7|	�	�>�Ï�?ºs¯´�a 

�¨Ú ���  � � ' ÚU� �W�#� � Ú �;Ú ' � � ��Ú ��ÖM���ÏÑ�bajOk4q#]�_MjQeFpOp�cµb�}7b[`aeFp�m�k#e¨§à_�rtrn_[©�ln}#`4m�©�_Ï¬[b[]�l�b[z/rneFp�Ã
G +LK I 0UÃ �  # � " �nf�E E - AFf�E E - � 7'9�4 / ) , N
e +Lf|0³Ã �   � " �Ôf�E E - � 7'9�46/ ) , N

·�k#e4¬[b[]�l�b[z/rne G +LK I 0 �cb�A " �#]�e�q#]�eFp�e�}/m�p�m�k#e�Á/}#_s©ÀrweF|/`?e4_[§³q#]�_#jQeFp�p <�0¥b�z7_ao#m�m�k#e'p�e�}7|?ln}#`
m�lnc;e¹_[§4m�k#eÓrÔb?p�m;c;eFp�pOb[`ae¾p{e�}�m;z/� <��Ëm�_ <���¶V·Àk#eÌ¬sb�]�l�b[z/rne2e +Lf|0 � 
!��]�e�q#]�eFp�e�}/m�pdm�k#e
p�e�}7|?ln}#`�m�lnc;e4_�§¥m�k#e�r�bap{m�c;eFp�p�b�`ae'p�e�}/m�z��=< 1�m�_ <�0Vb[}7|�|/eQr«ln¬ae�]�eF|�m�_ <�0S¶´·�k#eFp�e'b[]�]QbF�#p
b[]Oe�lw}/lnm�l�b�r«l�p�eF|
m�_;b6¬sbsrwo#eÄrn_s©�e�]�mOk7b[}�m�k#e4ln}/lnm�l�b�r^¬sb�rno#eY_[§¥mOk#e4¬sb[]�l�b[z/rne %��  # ',	- 4 4 / ) , ¶

� � ' Ú��!�K�#� � Ú��W�[�7�[� � Ö#ÛX��×ÂÖ��7��+ �WÖ#�F���.3´Ö
Ñ�baj�k�cdeFp�p�b[`aeD) q/ln`a`?��z7bajOÁ#p�m�k#e�§A_[r«rn_[©�ln}#`�jQ_a}/m�]�_�rUln}/§A_a]�cµb�m�ln_a}�Ã

GJI*D l�p�b'jQ_aq/�6_[§�m�k#e�cµb[mO]�l«�����
	8�;_[§�m�k#e8p�e�}7|?ln}#`6q#]�_#jQeFp�p�b[m ) �öp�p�e�}7|?ln}#`
m�lnc;e�N
+	, - . 4 / ) , D lÔpdm�k#e�m�lnc;eÌb[m;©�k/l�jOk ) k7bap;z´e�e�} p�e�}/m�
v_Mj�jQo#]O]�e�}7jQeÌ_[§4m�k#e
bap�p�_#jOl�b[m�eF|�p�e�}7|Óe�¬ae�}/mL��¶

E�_a]�e�_[¬ae�]�x�rne�m G�I D @�b[}7| G�I D C�z7e�m�k#e
cµb[m�]�l�jQeFp�q/ln`a`a�/z7bajOÁaeF|6]�eFp{q7eFjQm�ln¬aeQrn�Iz��Yc;eFp�p�b[`?eFp
)¹f�b[}7|�)��#¶ ���W|/eQ½7}/lnm�ln_a}�Ã GJI D @ \ GJI D C�� `7
 b�A " �BA G�I D @ �cb7A " � d GJI D C �cb�A " �Vb[}7|

 
 b�A " �BA G�I*D @ �cb7A " �*\ G�I�D C � b7A " �v¶

�YÖ�+U� Y � ÚU�IÚ ' � � ��Ú��[Ö#�F�
�
q7_a}Ilnm�p�b[]O]�ln¬sb�r�b'cdeFp�p�b[`ae�)�©�l«r«r�z7e
lnc;c;eF|?l�b[m�eQrn�Ì|?l�p�j�b[]�|/eF|dl«§�lnm�c6l�p�p�eFp¨lnm�p�|/eFba|?r«ln}#ea¶
¿ § )3l�p�}#_am�|?l�p�j�b[]�|/eF|�x?lnm�©�l«r«r³z7e�e�¬ae�}/m�o7b�r«rn��|/eQr«ln¬ae�]�eF|I©�lnm�k/ln}Ilnm�p�|/eFba|?r«ln}#e�baj�jQ_?]�|?ln}#`;m�_
m�k#e�|/eQ½7}/lnm�ln_a};_�§UÉ6¼vj�b[o7p�b�r#_a]�|/e�]�¶�h�p¦ln}7|?l�j�b[m�eF|ªq#]�e�¬aln_ao7pSrw�Älnm�p^|/eQr«lw¬?e�]��YlÔp�|/e�m�e�]�cªlw}#eF|ªz��
b�£?¤F «Å���¤F¢Qº;»Q¡a¯7£aÅÈÆAÅÈ¡a¯7¶$E�eFp�p�b[`?eJ) j�b[}�z´e�|/eQr«ln¬ae�]�eF|�bap�p�_/_a}Ìbap�m�k#e�§A_[r«rn_s©Àlw}#`Iq#]�eF|?l�j�b[m�e
�YÜ 
6)���lÔpYm�]Oo#eaÃ³b�r«rÏcdeFp�p�b[`aeFpÄm�k7b[m6j�b[o7p�b�r«rn�Ëq#]�eFjQeF|<) eQlnm�k#e�]6k7b�¬ae;z´e�e�} |/eQr«ln¬ae�]�eF|K_?]
m�k#eQln]�|/eFba|?r«ln}#eFp;k7b�¬ae�eQ�#q/ln]�eF|�¶ E�_a]�ed§à_?]�cµb�r«rn�ax^m�k#eÌ|/eQr«ln¬ae�]�� jQ_a}7|?lnm�ln_a} _[§8c;eFpOp�b[`ae�)
p�e�}/m�m�_ <50¦l�p�eQ�#q#]�eFp�p�eF|�bap�Ã

` bÌÃM
 GJI D �cb7A / �*d�e +Lf|0 �cb$� ��h=
 GJI D �cb7A / �*\�%��  # ',	- 4 4 / ) , i É � �YÜ 
 )��
·�k#e;©�k#_[rneIq#]�_am�_#jQ_[r^l�p6|/eFp�jQ]�lnz7eF|
ln} �¦ln`ao#]�e;�7¶��Xk#e�}Ëc;eFp�p�b�`ae )¹x�p�e�}7|
z�� < 1 x´l�p

|/eQr«ln¬ae�]�eF|Im�_�<�0�xap�m�b[m�e�¬sb[]{lÔb�z/rweFpxe +Lfg0Ub�}7| G +LK I 0#b[]�e�o#qU|#b�m�eF|µb?j�jQ_a]�|?ln}#`'m�_�m�k#eQln]Ï|/e�¼
½7}/lnm�ln_a}7pK
v]�e�cIb[]�Á'mOk7b[m G +LK I 0 � 
MA / ��b[}7|�e +Lfg0 � 
!�/k7b�¬ae�b�rn©Àb��#p�m�k#e�p�b[c;e�¬[b�rno#e 
Ar«ln}#eFp�f*�
b[}7|
faf?�BN#p�_�e +Lfg06� 
!�UjQ_ao/r�|�z7e4]�e�q/r�bajQeF|�z/� G +LK I 0 � 
MA / ����¶

��_amOe8m�k7b�m^l«§¥©�e4bap�p�o#cde8]�eQr«l�b[z/rne�jOk7b[}#}#eQr�p�b[}7|µÉ�`a]OeFb[m�e�]�m�k7b[}�b[}/�;c;eFp�p�b�`ae�m�]�b�}7p�¼
c6l�p�pSlw_?} |/eQr�b��Â_[¬ae�];m�k#e�}#e�m�©Ï_?]�ÁUx�©�eÌk7b�¬ae�}#_
rn_a}#`ae�]I]�eFb�rn¼Am�lnc;e¹|/eQrtln¬ae�]O� jQ_a}7p�mO]�b�ln}�mQp
b[}7|�m�k#e�}¹z/�Ì]�e�q/r�bajOln}#`�m�k#e6q#k��#pÎl�j�b�rÏjOrn_MjOÁÌ©ÀlwmOk bªrn_a`[l�j�b�rV_a}#e6©�e'_?z#m�b�ln}¹m�k#e6q#]�_am�_#jQ_[r
q#]�eFp{e�}�m�eF|�ln}%�ö����·
�#f��v¶

/�)
�&/0	



�V�?�a���a ��4¤F «Å��F¤F¢QÅÈ¤�����ÅÈÆÈ­��Ï¤Q�a  °	�³ÅÈÇ6¤
�4¤F «Å���¤F¢Qº��V¡a¯Ò��ÆA¢��aÅÈ¯7ÆÈ� f?f

� ��$������
�¨!³�6�Ï�����;�¦$'$��

·¦_¹q#]�_[¬aeµmOk7b[m'_ao#];b�rn`a_?]�lnm�k#c `ao7b[]�b[}/m�e�eFp6É6¼vj�b[o7pOb�rÏ_a]Q|/e�]Fx�©ÏeIo7p�eIm�©Ï_¹p�m�e�q7p�¶�¿Î}Âm�k#e
½7]�p{m�_a}#e4©�e'p�k#_[©Xm�k7b[m�b�r«r³c;eFp�pOb[`aeFp�]�eFjQeQln¬aeF|�©ÀlwmOk/lw}¹m�k#eQln]8|/eFb?|?rtln}#eFp�©�l«r«r³z´e�|/eQr«ln¬ae�]�eF|
©�lnm�k/ln}�mOk#eQlw]�|/eFba|?r«ln}#eFpÌb[}7|Ým�k#eÌ_?m�k#e�]�pI|?lÔpOj�b[]�|/eF|;
� «Å���¤F¯´¤��Q�4®U¢�¡Q®M¤�¢�ÆAº*��¶#�aeFjQ_a}7|?rn�ax�©�e
q#]�_[¬ae4mOk7b[m�b�r«r¨|/eQr«ln¬ae�]���e�¬ae�}/m�p�]OeFp�q7eFjQm4j�b[o7p�b�r�_a]Q|/e�]�
�����²�¤�ÆAº�®U¢�¡Q®#¤F¢QÆAºF�Q¶

�! #" 4�%��D0��O0 '?'
��eQ§A_a]�eÌq#]O_s¬?ln}#`  «Å���¤F¯´¤��Q�'®U¢�¡Q®#¤F¢QÆAº[x�rne�mµo7pd]�e�cµb[]OÁËm�k7b[mFx¨z7eFj�b[o7p�e�_[§4m�k#e¾|/eQ½7}/lnm�ln_a}X_[§
���
	8�¾b[]�]�b���b[}7|�mOk#eªjQ_?}�m�ln}/o#_ao7p
q#]�_a`a]�eFpOp�_[§^m�k#e6¬sb�]�l�b[z/rne %��  # �, - 4 4 / ) , 
�p�e�e��aeFjQm�ln_a}
�#¶ �J��x?lnm�§à_�rtrn_[©8p
m�k7b[m�§A_a]�eFbajOk�c;eFp�p�b�`aeD)¹x/©Ïe4k7b�¬ae4mOk#e�§à_[r«rn_[©�ln}#`µ]OeQrÔb�m�ln_a}�Ã

+ ,	-�. 46/ ) , D�� GJI D �cb�A " � ` 
 b7A " � 
�\��

� +UÖ/ÚU��Ö ���

 / � �4 È ³Ç6¤��Q���	Ha¤y�'�a¢�¢QÅ��F¤Q£Ì��²�ÆA¤F¢6ÆÈ­�¤;¤
	�®UÅÈ¢��aÆAÅÈ¡a¯W¡{²�ÆÈ­�¤�Å�¢6£a¤Q�a£# «Å�¯´¤��=I^Å� È ¥±O¤6£aÅÔ��»Q�a¢�£a¤Q£

�a¯´£ 
 / / �µ�a È 8Ç6¤y�����	Ha¤y���?¢�¢QÅ���¤�£<I^ÅÈÆÈ­�ÅÈ¯�ÆÈ­�¤�Å�¢�£a¤��?£# tÅÈ¯7¤y��I^Å� È 8±O¤¹£a¤F «Å��F¤F¢�¤Q£%I^ÅÈÆÈ­�ÅÈ¯�ÆÈ­�¤�Å�¢
£a¤Q�a£# «ÅÈ¯7¤��F�

�Y�FÚ�Ú '
\�_[ln}�m / §à_�rtrn_[©8p�§A]�_ac3m�k#eYm�eFp�m�
Ar«ln}#e �M�^_[§¥mOk#e4q#]�_am�_#jQ_[r³_[§/�¦lw`?o#]�e'�7¶
\�_[ln}�m /1/ l�p�q#]�_[¬aeF|Iz/��jQ_a}�mO]�ba|?l�jQm�ln_a}�¶��ao#q#q´_�p�e'mOk7b[m�m�k#e�]�e'eQ�/l�p�m�p�bªc;eFp�p�b[`?eD) m�k7b[m

b[]O]�ln¬aeF|Ë©ÀlwmOk/lw}
lnm�p6|/eFba|?r«ln}#eÌb[}7|¹k7bapÄ}#_am'z´e�e�} |/eQrtln¬ae�]OeF|K©�lnm�k/ln}Ëlnm�pY|/eFba|?r«lw}#ea¶ (�e�}7jQeax
_a}Ilnm�p
|/eFba|?r«lw}#eax´§A]�_ac3m�k#e4|/eQr«ln¬ae�]��¾jQ_?}7|?lwm{lw_?}¾�YÜ 
 )��.
Ar«ln}#e;����x/m�k#e�§A_[r«rn_[©�ln}#`�jQ_a}7|?lnm�ln_a}
���YÜÂ§A_[r«rw_[©8pyÃ


 b�ÃM
 G�I�D �cb�A / � � .!,!� 0 �cb3���
�=
 GJI*D �cb�A / �
��%��   ', - 4 4 / ) , i É � 
 ���YÜ �

��}Km�k#e�|/eFba|?r«lw}#e�_�§ÀcdeFp�p�b[`ae8) ©�e;k7b�¬aeaÃ %��   ', - 4 46/ ) , � + ,	-�. 4 / ) , D :XÉ�¶L�a_�m�k#e
p�eFjQ_?}7|ÌmOe�]�c�_[§����YÜ z´eFjQ_ac;eFp�Ã 
 b¹Ã 
 GJI D �cb�A / ��� +	, -�. 4 / ) , D �Q¶ ��o#m�m�k/l�p8jQ_a}/m�]�b?|?lÔjQmQp
q#]�_?q7e�]�m���\³¶

¿vm�§à_�rtrn_[©8p�m�k7b[m�x�b[m�m�k#e4|/eFba|?r«ln}#e'_[§¥b�}�b[]O]�ln¬aeF|;cdeFp�p�b[`ae
)¹x��8�YÜ
l�p�§ bsrÔp{e'jQ_a}�mO]�ba|?l�jQ¼
m�ln}#`4_ao#]�ln}/lnm�l�b�r�bap�p�o#c;q#m{lw_?}�¶a·�k#e�]�eQ§A_a]�e^§A_a]Vb[}/�4c;eFp�pOb[`ae )¹xsb�]�]�ln¬aeF|Yz7eQ§A_a]�e�lnm�p^|/eFba|?r«ln}#eax
m�k#e6|/eQr«lw¬?e�]��ÌjQ_a}7|?lnm�ln_a}Ë�YÜ 
 )��^©�l«r«r¥z´e4¬ae�]�l«½7eF|�z7eQ§A_a]�e�lnm�p�|/eFba|?r«ln}#e�eQ�#q/ln]�eFp�¶

�

��� ÿLK�"�Y4"!�



fF� �����À�? t£?¡a¯7Å�b[}7|������¹¡[��ÆA¤A²��a¡a�/Å³b[}7|	�	�>�Ï�?ºs¯´�a 

�! � �/8 5 0Q)��
�¨Ö � �Ë� �¨f

�Ï�a»y­ ���a¢�ÅÈ��±y t¤ G +LK I 0��cb7A " � � ` / Aub7A " �6£a¡F¤y�'¯7¡aÆ�£a¤�»�¢�¤��[��¤ �
·�k#e4q#]�_/_[§³§A_[r«rn_[©8p�|?ln]�eFjQm�rn��§A]�_ac3m�k#eYq#]�_am�_#jQ_[r/
Ar«ln}#eFp �Òx�fF�6b[}7|Ëf��M��¶

�¨Ö � �Ë� �¦�
�V¡a¯#��ÅÈ£a¤F¢���®M�aÅÈ¢8¡{²�Ç6¤��Q���	Ha¤y��)¹fd�a¯7£
)��I��¤F¯´Æ³¢�¤��Î®M¤Q»FÆAÅ��F¤� «º'±�º <�0��a¯7£ < 1'����»y­µÆÈ­��aÆ

)¹f¹­/�[�Ó±O¤Q¤F¯
��¤�¯7Æ�ÆA¡ <��#����¤Ó­�� �F¤&% + ,	-�. 
 )¹f?�/� + ,	-�. 
 )��M��� GJI*D @ \ GJI*D C I^Å�ÆÈ­
G�I D @	� / A � �*\ + ,	-�. 46/ ) , D @jd GJI D C � / A � � �

�Y�FÚ�Ú '
��b[z7eQr#m�k#e�­���®a®M¤�¯7¤Q£�±O¤A²�¡a¢�¤�]�eQr�b[m{lw_?}'z7e�m�©�e�e�}4m�©�_8��¤F¯´£�e�¬ae�}�mQp +	, - . 
 )¹f?��b[}7| +	, - . 
 )��M�

z/�¾bI}#_a}¹}#e�`�b�m�ln¬aeYlw}/m�e�`ae�]��Óln}¹m�k#eY§à_�rtrn_[©�ln}#`Ì©�b�� N���]�e�q#]�eFp�e�}/m�p�m�k#e6}/o#c�z´e�]4_[§ÏcdeFp�¼
p�b�`aeFpYm�k7b[m'eFp{m�b[z/r«l�p�kÂm�k#eÌj�b[o7p�bsrÏq7b[m�k
§A]�_ac + ,	-�. 
 )¹f?�4m�_ + ,	-�. 
 )��M� 
Îz��W|/eQ½7}/lnm�ln_a}	�
|/_/eFp�}#_?m�ln}7jOrwo7|/e�)¹f?�Q¶ �a_´x#©�e4k7bF¬?eaÃ


%+	, - . 
 )¹f?���� +	,	-�. 
 )��M��l�� )¹f6b[}7|�)��;k7b�¬aeYm�k#e;p�b[c;e6p�e�}7|/e�]4_a]�m�k#e;p�e�}7|/e�]4_[§
)��Yk7bap�z7e�e�}¹|/eQr«lw¬?e�]�eF|�)¹f8z´eQ§à_?]�e'p�e�}7|?ln}#` )�� 
Sp{e�e �¦lw`?o#]�e �#¶öb6b[}7|=�¦ln`ao#]�e �Ò¶ôz ��¶


%+	, - . 
 )¹f?��
����� +	, -�. 
 )�� �4l�� 
 )��YÃ + ,	-�. 
6)¹f?��
��
@

� + ,	-�. 
 )�� ��b[}7| +	, -�. 
 )�� ����
+	, - . 
 )��M�Q¶

·�k#e�rne�c;cIb ���Äl�p�q#]�_[¬aeF|6z/�6ln}7|/o7jQm�ln_a}Ì_?}���¶#��e�c;e�c6z´e�]�m�k7b[m�< 0 
v]�eFp�q#m�¶ < 1 ��lÔpÀm�k#e
p�e�}7|/e�]�_[§ )¹f 
v]�eFp{q#mF¶$)��M�Ïb[}7|=< � l�p�mOk#e'|/eFp�m�ln}7b[m�ln_a}�q#]�_MjQeFpOp�_[§ )¹fa¶

fa¶�� � � 
6)¹f�b�}7|�)��6k7b�¬ae4m�k#e'p�b[cde'p�e�}7|/e�]�<�0 � < 1sx2�¦ln`ao#]�e �#¶öbM��¶
h�mIm�k#eËp�e�}7|?ln}#`Â_[§F)¹fax�©Ïe�k7b�¬ae 
S|/eQ½7}/lnm�ln_a} _[§ +	, - . 4 / ) , D @[x¨r«ln}#eFpËf¹b[}7| �M��Ã
+	, - . 4 / ) , D @ � G +LK I 0 � / A � �2� %��  # �, - 4 4 / ) , ¶$�a_6b[mVmOk#e8p�e�}7|?ln}#`;_[§ )��4z/� <50�x�b?p
G +LK I 0 � / A � �/|/_�eFp¨}#_amÏ|/eFjQ]�eFb?p�e�
Arne�c;cµb �^f?��x?©�eÏk7b�¬aeaÃ G�I*D C � / A � � � +	, -�. 4 / ) ,[D @ ¶
�#]�_?c�q#]O_aq7e�]�m���\�x/lnm�§A_[r«rn_s©�p�m�k7b[m GJI D @	� / A � �*\ +	, -�. 4 / ) , D @ d GJI D C � / A � �v¶
�#o#]�mOk#e�]V©�e�k7bF¬?e�
vz7eFj�b�o7p�e )¹f8b�}7|�)���k7b�¬ae�z7e�e�}�p�e�}�m�z��6m�k#e�p�b�c;e�q#]�_#jQeFp�p�x/b[}7|
z��drne�c;cµb��^f?�g` 
 b7A " �^Ã GJI D @ �cb7A " �*d G�I D C	� b7A " �v¶

�#¶�� � � 
6)¹f�b�}7|�)��6k7b�¬ae'|?l�p�m�ln}7jQm�p{e�}7|/e�]�p <�0Vb[}7|=< 1sx7b[}7|�< � � <*1ax2�¦ln`ao#]�e �#¶ z ��¶
<*1Vk7b?p�z7e�e�}µ|/eQr«ln¬ae�]�eF|8)¹fVz´eQ§à_?]�e�p�e�}7|?ln}#`F)��JN[b[m�m�k#e�|/eQrtln¬ae�]O��_�§ )¹f�m�_�< � 
 � <*1?��x
©�e4k7bF¬?eaÃ
G +LK I �@� / A � � � + ,	-�. 46/ ) ,ED @ 
Ar«ln}#eµfF� ��¶

/�)
�&/0	



�V�?�a���a ��4¤F «Å��F¤F¢QÅÈ¤�����ÅÈÆÈ­��Ï¤Q�a  °	�³ÅÈÇ6¤
�4¤F «Å���¤F¢Qº��V¡a¯Ò��ÆA¢��aÅÈ¯7ÆÈ� f �

j

p

p

1

2
pi=

l

(a) (b)

m

m

ip

p
l

pj=

1

2

m

m

�¦ln`ao#]Oe��#Ã#\^]O_�_[§^_[§�rne�c;cIb ���

h�m�m�k#e'p{e�}7|?lw}#`I_[§ )��6z/� < � x7bap G +QK I � � / A � ��|/_�eFpÀ}#_am8|/eFjQ]�eFbap{e 
Arne�c;cµb �^f?��x/©�e
k7b�¬aeaÃ G +QK I � � / A � ��
 � G�I D C � / A � ��� � + ,	-�. 46/ ) , D @[¶$�a_7x�§à]O_ac q#]�_aq´e�]�m��ª\�x�lwm�§A_[r«rn_s©�p
m�k7b[m G�I D @�� / A � �*\ +	, -�. 4 / ) , D @ d GJI D C � / A � �v¶
E�_a]�e�_[¬ae�]Fx7b?px`�b�A " Ã G +LK I � �cb7A " ��|/_�eFp�}#_am4|/eFjQ]�eFbap{e 
Arne�c;cµb �¨f?�Àb�}7|Ìbap�)¹f4l�p
|/eQr«lw¬?e�]�eF|Km�_ < � 
 rtln}#e¹fF�M��z´eQ§à_a]Oe )��Il�p6p�e�}/m4z�� < � 
 rtln}#e¹f?��x�©�e;k7b�¬aeaÃ$` 
 b7A " �4Ã
GJI*D @ �cb�A " ��d G�I*D C �cb7A " �v¶

�#¶�� � �#¶

/ E + ,	-�. 
6)¹f?��
��
@

� +	,	-�. 
 ) � ��Ã
���8m�k#e¨ln}7|/o7jQm�ln_a}6k��/q7_amOk#eFpÎl�p�©�e^k7bF¬?eaÃ GJI D @ � / A � ��\ + ,	-�. 46/ ) , D @jd GJI D�� � / A � �
b[}7|

` 
 b7A " �^Ã GJI D @ �cb7A " �*d G�I D � �cb�A " �v¶
/ / E +	,	-�. 
 ) � � �� +	, -�. 
 )�� ��Ã

h�p � � �#x/©�e4k7b�¬aej` 
 b�A " �¥Ã G�I D�� �cb7A " �*d G�I D C	� b7A " �v¶

�#]�_?c / b[}7| /1/ x lwmÄ§à_�rtrn_[©8p�Ã G�I D @	� / A � �x\ + ,	-�. 46/ ) , D @ d GJI D � � / A � �xd G�I D C	� / A � �
b[}7|

` 
 b�A " �¥Ã G�I�D @ � b7A " �*d GJI*D�� �cb7A " �*d GJI*D C �cb�A " �v¶ �

�¨Ö � �Ë� �>�
�À¤�Æ I^¤�¤�¯ÌÆ I^¡Y®U¢�¡�»�¤y����¤��*)¥£?¤F «Å���¤F¢Qº;¤	��¤F¯´ÆÈ��¢�¤��Î®M¤Q»FÆ��´²�¡I¡a¢�£a¤�¢
�

�Y�FÚ�Ú '

��� ÿLK�"�Y4"!�



f�� �����À�? t£?¡a¯7Å�b[}7|������¹¡[��ÆA¤A²��a¡a�/Å³b[}7|	�	�>�Ï�?ºs¯´�a 

��e�m 
 < 0 AB< � ��z7e4b4q7b�ln]�_[§Uq#]�_#jQeFp�p�eFp�©�lnm�k < 0 
v]�eFp{q#mF¶ < 1 �³z´eQln}#`�mOk#e8p�e�}7|/e�]�
v]�eFp�q#m�¶[m�k#e
|/eFp�m{lw}7b�m�ln_a} ��¶�h
r«rÏm�k#edc;eFp�p�b[`?eFp4jQ_a}7pÎl�|/e�]�eF| lw}Km�k/l�p4q#]O_�_[§�b[]�e;p�e�}/m4§A]�_ac <�0Vm�_ < � ¶ �Ëe
jQ_a}7pSlÔ|/e�]6bµjQ_?o#q/rwe6_[§VcdeFp�p�b[`aeFp�)¹f6b[}7|�)��#x�»Q¡a¯#��¤�»���ÆAÅ��F¤Àln}Ëm�k#e4§A_[r«rn_[©�ln}#`Ìp�e�}7p�eaÃ�z7_?m�k
©�l«r«r¥|/e4|/eQr«lw¬?e�]�eF|Im�_ < � b[}7|�x#b[c;_a}#`6b�r«r�c;eFp�p�b[`?eFpVp�e�}/mVz/� <�0³b�§Am�e�] )¹f�b[}7|µ|/eQr«ln¬ae�]�eF|Óm�_
< � x!)���l�p�m�k#e
½7]�p�m�m�k#e4p�e�}7|?ln}#`;_a]�|/e�]F¶#·�k#e
§A_[r«rw_[©�ln}#`6q#]�_/_[§¥p�k#_[©8p¨m�k7b[m�)¹f�l�p�|/eQr«ln¬ae�]�eF|
z´eQ§à_a]OeF)��6m�_ < � ¶

h�p )¹f�lÔp�p�e�}/m�z/� <�0³z´eQ§à_?]�eF)��#x/©�e4k7b�¬ae 
Arne�c;cµb ���M��Ã
` 
 b7A " � G�I�D @ � b7A " �*d G�I*D C �cb7A " ��b[}7|
GJI D @ � / A � ��\ + ,	-�. 4 / ) , D @ d GJI D C	� / A � �v¶

EÌ_?]�e�_[¬ae�]Fx�b�m�m�k#e'|/eQr«ln¬ae�]��Ì_�§�)��#x/©�e4k7b�¬ae'�YÜ 
 )�� ��Ã
GJI*D C � / A � ��d�e +Lf ��� / � h G�I*D C � / A � ��d�%��  # ',	- 4 46/ ) , i É�¶

�[�7�yÖ �´Ã �ao#q#q´_�p�e�)¹fdk7bap6b[]�]�ln¬aeF|
©�k#e�}Â�YÜ 
 )��M��z´eFjQ_ac;eFp6m�]Oo#ea¶³��o#eIm�_�rne�c;cµb ���Òx
�YÜ 
6)¹f?�Vz7eFjQ_?c;eFp�mO]�o#eax#ln}�m�k#e'©�_a]�p{m8j�bap�eax7b�m�m�k#e�pOb[c;e'm{lwcde�bap��YÜK
 )��M��¶/¿A§Ï�YÜK
 )¹f?�
z´eFjQ_ac;eFp�m�]Oo#e4z7eQ§A_a]�e4�YÜ 
 )��M��x!)¹f
lÔp
|/eQrtln¬ae�]OeF|�z7eQ§A_a]�eD)�� 
Ar«ln}#e��M�BN?l«§�lnm8jQ_acdeFpVmO]�o#e'b[m
m�k#e6p�b[c;e4m{lwcdeax7bap�©�e�k7bF¬?e GJI D @j\ G�I D CFx )¹f�l�p�|/eQr«lw¬?e�]�eF|�z7eQ§A_a]�eF)�� 
Ar«ln}#e;�M��¶

�[�7�yÖ��UÃ��ao#q#q´_�p�e'mOk7b[m )¹f4k7bapÀ}#_am��ae�m8b[]�]{lw¬?eF|I©�k#e�}¾�YÜ 
6)��M�^z7eFjQ_ac;eFp
m�]�o#ea¶

�[�7�yÖ������7�
l«§ GJI D C	� / A � ��d�%��  # ',	- 4 4 / ) ,ji É3mOk#e�}Ì©�e4k7b�¬ae 
 rwe�cdcµb ���M�QÃ
+	, - . 4 / ) , D @ d GJI D C � / A � �gd %��  # ',	- 4 46/ ) ,ji É�x�b[}7|ËjQ_?}7p�eFÍao#e�}/m�rn�*)¹f6©�l«r«rÏz7e
|?l�p�j�b[]�|/eF|Kb[m
lwmQp'b[]�]{lw¬[b�r 
Ar«ln}#e �M��¶�·Àk/lÔp4jQ_?}�m�]Qba|?l�jQm�p4_ao#]4k/�/q7_am�k#eFpSlÔp 
v}7b[c;eQrn��)¹f
l�p8|/eQr«ln¬ae�]�eF| ��¶

�[�7�yÖ������U�
l«§ GJI D C	� / A � ��d)e +Lf � � / �����Km�k#e�}Ìbap
GJI D C � / A � � � + ,	-�. 46/ ) , D @[x#©�e4k7b�¬aeUe +Qf � � / � ��� � +	, -�. 4 / ) , D @[¶
h�p�mOk#eÏ_?}/rw�Yo#qU|#b[mOe 
 lw}7jQ]OeFbap�e?��m�_ e +Lf � � / �?lÔp^b�m¥b�c;eFpOp�b[`ae�|/eQrtln¬ae�]O� 
 rtln}#e'f?f?��x�m�k/l�p
c;eFb[}7p^b
c;eFp�p�b�`ae )���p�e�}/m^z�� <50�b�§àmOe�] )¹f�k7bap�z7e�e�}I|/eQrtln¬ae�]OeF|;m�_�< � ¶a·�k/l�p�c;eFp�p�b�`ae
k7bap^z´e�e�}�p{e�}�m�b�§àmOe�] )�� 
�bap�©�e8b[]�e�e�¬[b�rno7b[m�ln}#`;m�k#e�|/eQrtln¬ae�]O��jQ_a}7|?lnm�ln_a}I_[§ )��#x[m�k/l�p
c;eFp�p�b�`ae^k7bap�}#_am¦�ae�m�z7e�e�}6|/eQr«lw¬?e�]�eF| N��¦ln`ao#]�e � ��¶Q¿A§7m�k#e�]�eVb�]�eVp�e�¬ae�]�bsrMp�o7jOk4c;eFp�p�b[`?eFp
p�e�}/m�b�§Am�e�]
)��µb�}7|¾|/eQr«ln¬ae�]�eF| z7eQ§A_a]�eYlnmFx#rne�mD) � z´e;m�k#eÄ½7]�p�m�_[§Vm�k#eFp�e6c;eFp�pOb[`aeFpÀlw}
m�k#eQln]Vp�e�}7|?ln}#`'_a]Q|/e�]F¶F�
eVk7b�¬aeaÃ GJI D � � / A � � � +	, - . 4 / ) , D C � G�I D C � / A � � 
G�¦lw`?o#]�e � ��¶
��_[©'xÒ©Ïe6jQ_a}7pÎl�|/e�]4m�k#e6p�b[c;e4]�eFb?p�_a}/ln}#`7x´©�lnm�k*)��;b[}7|�) � ]�e�q/r�bajOln}#`�]�eFp�q7eFjQm{lw¬?eQrw�
)¹f4b[}7| )��Ò¶�h4p�) � k7bap�z´e�e�}¾|/eQr«ln¬ae�]�eF|�xÒlwm�§A_[r«rn_s©�p�m�k7b[m�b'cdeFp�p�b[`ae
) � � p{e�}�m�b�§Am�e�]
)��^k7bapYz7e�e�} |/eQr«ln¬ae�]�eF|Km�_�< � z´eQ§à_a]Oe )���N³b�}7|Wbap )�� �^k7bapYz7e�e�}Â|/eQr«lw¬?e�]�eF|Âm�_�< � x
lnm6§à_�rtrn_[©8pYm�k7b[m;bÓc;eFp�p�b[`?e ) � � � x³e�mQj[¶ �a_Ëb[}
ln}/½7}/lnmS�Â_�§8c;eFp�p�b�`aeFp6p�e�}�m;b�§Am�e�]=)¹f
c6o7p�m�z7e6|/eQr«lw¬?e�]�eF|¹m�_ < � z´eQ§à_a]OeF)¹f�N#mOk/lÔpÀl�p�lnc;q´_�p�pÎlnz/rneµbapyxal«§ e +Lf � � / � ����x#_a}/rn�

/�)
�&/0	



�V�?�a���a ��4¤F «Å��F¤F¢QÅÈ¤�����ÅÈÆÈ­��Ï¤Q�a  °	�³ÅÈÇ6¤
�4¤F «Å���¤F¢Qº��V¡a¯Ò��ÆA¢��aÅÈ¯7ÆÈ� f*�

ip

1 mm’m’’

pl

m
2 Message delivery

�¦ln`ao#]Oe � Ã#\^]O_�_[§^_[§�rne�c;cIb � �

bYcµb��/lwc6o#c�_�§ �ËcdeFp�p�b[`aeFp�k7b�¬ae�z7e�e�}¹|/eQrtln¬ae�]OeF|�m�_ < � §à]O_ac <50.
v]�e�c;e�c6z´e�]ÏmOk7b[mFx
|/o#e6m�_;m�k#eY`a]�b[}/o/r�b[]�lnm���_[§¥mOk#e�jOrn_MjOÁ�x�bap�|/eFp�jQ]�lnz´eF|�ln}%�aeFjQm{lw_?} �Ò¶ô�7x#m�©�_6c;eFp�p�b[`?eFp
p�e�}/m8z/��m�k#e�pOb[c;e�p{e�}7|/e�]4k7bF¬?e�|?l�p�m�ln}7jQm'p�e�}7|?ln}#`Ìm{lwcdeFp ��¶#¿Îm�§à_[r«rn_[©8p�)¹f'k7bap
z7e�e�}
|/eQr«lw¬?e�]�eF|�z7eQ§A_a]�eF)��Ym�_ < � ¶

�

� +UÖ/ÚU��Ö � �
��¤� tÅ��F¤�¢�ºd¤	�F¤�¯7ÆÈ�4¢�¤��Î®M¤Q»FÆ^»Q�a�a���a �¡?¢S£?¤F¢L�

�Y�FÚ�Ú '
��e�m�o7pµjQ_?}7pÎl�|/e�]Ìm�©�_Ëc;eFp�p�b�`aeFp )¹f¹b[}7| )��Wp�e�}/m�m�_Kq#]�_#jQeFp�p < � ]�eFp�q´eFjQm�ln¬aeQrn�Xz��

q#]�_#jQeFp�p�eFp�< 0 b[}7| < 1 b�}7|Irne�m8o7p
p�o#q#q7_�p{e�mOk7b[m�m�k#e���k7b�¬ae4z7e�e�}Ë|/eQr«ln¬ae�]�eF|�_ao#m�_[§Vj�b[o7p�bsr
_a]Q|/e�] 
 l ¶ ea¶ + ,	-�. 
 )¹f?�/� +	, -�. 
 )�� ��b[}7| .0,�� /��!,! 
 )��M� � .!,!� /��!,! 
 )¹f � ��¶ � k#e�}<)��Il�p
|/eQr«ln¬ae�]�eF| m�_ < � x¦lwmQp;|/eQr«lw¬?e�]�� jQ_a}7|?lnm�ln_a}4
��YÜ 
 )��M��x´r«ln}#eË����]OeFÍao/ln]�eFpd_a}#eI_[§8m�k#eFp�e�m�©�_
jQ_a}7|?lnm�ln_a}7p�z´e'm�]Oo#eaÃ G�I*D C � / A � ��d�e +Lf ��� / � h G�I*D C � / A � ��\�%��  # ',	- 4 46/ ) , i É�¶


 l«§ GJI D C � / A � ��d�e +Lf � � / ��m�k#e�}�Ã
§à]O_ac G�I D C	� / A � � � +	,	-�. 4 / ) , D @ 
 rwe�cdcµb����M��x
©ÏeKjQ_a}7jOrno7|/eaÃ + ,	-�. 46/ ) , D @od
e +Lf � � / �v¶
·�k#e�r�bap�mIc;eFp�p�b[`?e¾p�e�}/mµz/� <�0�b[}7|X|/eQr«ln¬ae�]�eF|Xm�_ < � ©�bapIp�e�}/m�b[m e +Qf � � / ��
�p�e�e
|/eQ½7}/lnm�ln_a}Ë_[§ e +Lf � � / ��b[}7|Ir«ln}#eÌfaf?�Q¶M��o#e6m�_ªrwe�cdcµb �>�#xUbsrtr^c;eFp�pOb[`aeFp�p�e�}�m�z/� <50
m�_�< � z´eQ§à_?]�e e +Lf � � / �#k7bF¬?e�z7e�e�}IeQlnm�k#e�]�|/eQrtln¬ae�]OeF|�
Aln};½#§A_'_a]Q|/e�]L�³_a]�|?l�p�j�b[]�|/eF|�¶/h4p
)¹f
lÔp�|/eQr«ln¬ae�]�eF|	
vz��6k/��q´_am�k#eFpÎl�p ��b[}7|;k7b?pVz´e�e�}Ìp�e�}/mÀb�m +	, -�. 4 / ) , D @ d)e +Lf � � / �vx
lnm�k7bapµbsrw]OeFba|/�Âz7e�e�}%|/eQr«ln¬ae�]�eF| N
m�k/l�pµjQ_?}�m�]Qba|?l�jQm�pIm�k#eÌk/�/q7_am�k#eFpSlÔpImOk7b[m )¹f�©�bap
|/eQr«lw¬?e�]�eF|¹b�§àmOe�] )��#¶

��� ÿLK�"�Y4"!�



f � �����À�? t£?¡a¯7Å�b[}7|������¹¡[��ÆA¤A²��a¡a�/Å³b[}7|	�	�>�Ï�?ºs¯´�a 


 l«§ GJI*D C � / A � ��\�%��   ', - 4 46/ ) ,ji É3m�k#e�}�Ã
§à]O_ac G�I�D C � / A � � � +	,	-�. 4 / ) ,ED @ 
 rwe�cdcµb����M��x
©ÏeKjQ_a}7jOrno7|/eaÃ + ,	-�. 46/ ) ,ED @ \
%��  # ',	- 4 4 / ) , i ÉÓ¶
·�k/l�pYc;eFb[}7pYm�k7b[m�l«§J)¹fdk7bapY}#_am'�ae�m6b[]�]�ln¬aeF|�x¦©�k#e�}<)��Il�p6|/eQrtln¬ae�]OeF|�x�lnm�©Àltr«r�z7e
|?l�p�j�b[]�|/eF|ªl«§Ulnm�b[]�]�ln¬aeFp.
Ar«ln}#e��M�³jQ_a}/m�]�ba|?l�jQm�ln}#`'_?o#]Vk/��q´_am�k#eFpÎl�p�
Î}7b[c;eQrn�ax0)¹f�l�pV|/eQr«ln¼
¬ae�]�eF| ��¶�¿A§ )¹f�k7bap�b[]�]�ln¬aeF|Y©�k#e�}�)��Àl�p³|/eQr«ln¬ae�]�eF|�x�lwmQp^|/eQrtln¬ae�]O��jQ_a}7|?lnm�ln_a}=
��YÜ 
 )¹f?��x
r«lw}#eÓ���^l�p�}#eFjQeFpOp�b[]�l«rn�¹m�]�o#e 
�bap `�b¹Ã G�I D @ �cb7A � �5d G�I D C	� b7A � �Îxarne�c;cIb ��� �BN#c;_a]Oe�_a¼
¬ae�]4lnmYz7eFj�b[c;edm�]�o#eax�b[mY©Ï_?]�p�mFx�b[m4m�k#eµpOb[c;e6m�lnc;e�bap4�YÜ 
 )��M�Q¶ �a_Ólt§8�YÜ 
6)¹f?�Vl�p
p�b[m�l�pÎ½7eF|dz7eQ§A_a]�e��YÜ 
 )��M��x')¹f�l�p�|/eQrtln¬ae�]OeF|d½7]�p�mFN�l«§�lnm^l�p�p�b[m{lÔpS½7eF|;b[mVmOk#e8p�b[c;e
m�lnc;e
lnm�l�p8b�r�p�_I|/eQrtln¬ae�]OeF|�½7]Qp�m8bap G�I*D @ \ GJI*D C 
Ar«ln}#e�� ��¶

�

� ��$Ä� �À�����¦��$4�

¿Î}Âm�k/l�p'q7b�q7e�];b�}#e�©�b[z7p�mO]�bajQm�ln_a}¹§A_a]Yc;eFp�p�b[`?eµ|/eQr«lw¬?e�]�lneFp�xÏj�bsrtrneF|ÂÉ6¼vj�b�o7p�b�rÏ_?]�|/e�]Fx�k7b?p
z´e�e�};q#]�eFp�e�}/m�eF|�¶ �ao7j�k;b[}6b[z7p�m�]�b?jQm�ln_a}4eQ�MmOe�}7|#p�m�k#eV}#_am{lw_?}�_�§Òj�b[o7pOb�rM_?]�|/e�]�ln}/m�]�_#|/o7jQeF|Yz��
�¨ln]�cµb[}Ìb�}7| �[_/p�e�q#kIln}*�����a�/����m�_�jQ_aq´e4©�lnm�kIo#}#]�eQr«lÔb�z/rwe;jQ_acdc�o#}/l�j�b[m{lw_?}�}#e�mS©�_a]OÁMp¨©�lnm�k
]�eFbsrw¼Am{lwcde'|/eQrtln¬ae�]O��jQ_a}7p{m�]�b�ln}/m�p�¶��
e�p�o#q#q´_�p�e�c;eFp�p�b�`aeFpVj�b[}Iz7e�rn_�p{mÏb[}7|dk7b�¬ae8bI «Å ²�¤FÆAÅÈÇ6¤Fx
É�x�b�§Am�e�]�©�k/l�jOk¹m�k#eQln]'|#b[m�b;j�b[}�}#_;rn_a}#`?e�]8z´e�o7p{eF|�¶UÉ6¼�»Q�a�?���? ³¡a¢�£a¤�¢�]�eFÍ?o/lw]OeFp�m�_µ|/eQr«ln¬ae�]
bap�c6o7jOk;c;eFp�pOb[`aeFp^bap�q´_�p�pÎlnz/rne8©ÀlwmOk/lw}Im�k#eQln]^r«l«§Ae�m�lnc;e�ln}µp{o7j�kµb�©�b��4m�k7b[m^mOk#eFp�e8|/eQr«ln¬ae�]�lneFp
]�eFp{q7eFjQm;j�b[o7p�b�rV_?]�|/e�]F¶7�
e;k7b�¬aeµb�r�p�_�q#]�_aq7_/p�eF|ËbÌpSlwcdq/rwedlnc;q/rne�c;e�}/m�b[m�ln_a}Â_[§�É6¼vj�b[o7p�bsr
_a]Q|/e�]F¶^·�k#eµq#]O_am�_#jQ_[rvx�z7bap�eF|
_a}Âb�`[rn_az7bsr
jOrn_#j�Á�x^bap�p�_#jOl�b[m�eFp6bÌ|/eQr«ln¬ae�]��ÂjQ_a}7|?lnm�ln_a} ©�lnm�k
eFbajOkKc;eFp�p�b[`?e )¹¶��ao7j�kÂbÌjQ_?}7|?lwm{lw_?}We�}7p�o#]OeFp'mOk7b[mD) l�pY|/eQrtln¬ae�]OeF|X�[�;��¡F¡a¯K�[�4®#¡[����ÅA±� «¤
lv¶ôea¶nxÒ©�k#e�}Ìb�r«r³c;eFp�pOb[`aeFp�m�k7b�mÀj�b�o7p�b�r«rn��q#]�eFjQeF|Ilnm�eQlnm�k#e�]�k7b�¬ae8z´e�e�}¾|/eQr«ln¬ae�]�eF|�_a]�b[]�e�rn_�p{m
_a]�b[]�e'p�m�l«r«r�lw}�m�]�b[}7pSlwm�©�k#e�}�m�k#eQln]�|/eFb?|?rtln}#eFp�eQ�#q/ln]�ea¶

��j�k#eF|/o/r«ln}#`Âc;eFp�p�b�`aeFp'|/eQr«ln¬ae�]�lneFpI]�eFp�q´eFjQm�ln}#`WÉ6¼vj�b[o7pOb�r�_a]�|/e�]Yl�p'q7b�]�m�l�jQo/r�b[]�rn�Âo7p�eQ§Ao/r
§A_a]µ£?Ån��ÆA¢�ÅA±��/ÆA¤Q£¾Ç6�/ «ÆAÅ�Ç6¤Q£aÅ��¹¢�¤Q�a  °SÆAÅÈÇ�¤���®a®U «Å�»Q�aÆAÅÈ¡a¯#��©�k#e�]�e;cdeFp�p�b[`aeFpÄk7b�¬ae;b�cµb��/lnc6o#c
m�]Qb[}7p�c6l�p�pÎln_a}�|/eQr�b��Âm�k7b[m;c6o7p�mIz7e¹]�eFp{q7eFjQm�eF|Ým�_ pObF¬?e�m�k#e¾Í?o7b�r«lnmS�Xb[}7|ÂmOk#eÌ]�eFb�rn¼Am�lnc;e
ln}/m�e�]�bajQm�ln_a}¹_[§VmOk#eQlw]6p�e�]�¬?l�jQeFp4b[}7|�©�k#e�]�e'cdeFp�p�b[`aeFp�j�b[}¹z7eYrn_�p�m'b?p�rn_a}#`Ìbap
m�k#eFp�eYrn_�p�p{eFp
|/_4}#_amVj�b�o7p�e�b�cµb[��_a]³|/e�`a]Qba|#b[m�ln_a}6_[§�m�k#eQln]Vp�e�]�¬?lÔjQeFpy¶ �#_?]¥p�o7jOk;|?l�p�m�]�lnz#o#m�eF|Ib[q#q/r«l�j�b[m�ln_a}7p�x
|/eQr«ln¬ae�]��Ë_�§ÀcdeFp�p�b[`aeFp�_?o#m4_[§8j�b[o7p�b�rV_a]Q|/e�]4_a]4_ao#m'_�§Ïm�k#eQln]4r«l«§Ae�m�lnc;eÌ|/e�m�e�]�ln_a]�b�m�e6k7b[]�|?rn�
m�k#eÌÍ?o7b�r«lnm��W_[§�m�k#eÌp{e�]�¬al�jQea¶�ÜV_a}7pSlÔ|/e�]Ibap6b[}WeQ�7b[c;q/rneaxVb�} b[}7bsrw_?`[l�jI¬al�|/e�_WpÎln`a}7bsr ¶�·�k#e
¬?l�|/e�_�l�p4p�b[c;q/rneF|Ëb�m8m�k#e;p�_?o#]�jQe;pÎlnm�eµb[}7|¹p�o7jOkËp�b[c;q/rneFp�q#]�_#|/o7jQeµb¹»Q¡a¯7ÆAÅÈ¯7�/¡a�?���7_s©0_[§
c;eFpOp�b[`aeFpÄ_s¬?e�]'m�k#e�jQ_ac;c6o#}/l�j�b[m�ln_a}K}#e�m�©Ï_?]�ÁU¶�¿Î}W_?]�|/e�]6m�_�]�eFjQ_a}7p�mO]�o7jQm;b�k/ln`akÂÍao7b�r«lnm��
b[}7bsrw_?`[l�j'pÎln`a}7b�r^b[m�m�k#e'|/eFp�m{lw}7b�m�ln_a}¾pÎlnm�e6b[}7|Im�_;k7b�¬ae4b6`a_/_#|dlw}/m�e�]�b?jQm�ln¬alnm��UÃ

/�)
�&/0	



�V�?�a���a ��4¤F «Å��F¤F¢QÅÈ¤�����ÅÈÆÈ­��Ï¤Q�a  °	�³ÅÈÇ6¤
�4¤F «Å���¤F¢Qº��V¡a¯Ò��ÆA¢��aÅÈ¯7ÆÈ� f��


 bap^c6o7jOk�pOb[c;q/rneFp�bap^q´_�p�pÎlnz/rne'c6o7p�m�z7e4|/eQrtln¬ae�]OeF|�©�lnm�k/ln}�m�k#e�cIb���lnc6o#c3m�]�b[}7p{c6l�p�¼
pÎln_a}¾|/eQr�b���b[}7|


 p�b[c;q/rneFpYb[]�]�ln¬aeF|�©�lnm�k/ln}Km�k#e6cµb��/lwc6o#c m�]Qb[}7p�c6l�p�pÎln_a}K|/eQrÔb��Ëp�k#_ao/r�|¹z´eµ|/eQr«ln¬ae�]�eF|
ln}Ìm�k#eQln]4p�e�}7|?ln}#`µ_a]Q|/e�]F¶

�ao7j�kWpSlw`?}7b�r�p4cµb��Ìk#_[©�e�¬ae�]�m�_[rne�]�b[mOeªbdrn_�pOp4_[§�lw}/§A_a]�cIb[m�ln_a}Ëbap
rn_a}#`¾b?p�m�k#eFp�e6rn_�p�p{eFp
|/_6}#_am�j�b[o7p�e4b4cµb��S_a]V|/e�`?]�ba|#b[m�ln_a}I_[§³b[}7b�rn_a`�lÔj�pÎln`a}7b�r�p�b[m�m�k#e�|/eFp{m�ln}7b[m�ln_a}ÌpÎlnm�e=���Wb[Á#� �?x
(����[�7xJ�#e�]����	�Î¶ �Ò_a]�eQ�Òb�c;q/rneax7bY¬al�|/e�_µpÎln`a}7bsr cIbF�dm�_[rne�]�b[m�e�m�k#e
rn_�p�p�_[§^b[m�c;_�p�m��Y§à]Qb[c;eFp
_ao#m
_[§����Y§à]Qb[c;eFp�m�k7b[m�§A_a]�c f'p{eFj[¶#_[§Vb6¬al�|/e�_dlncµb[`ae�� �Òe�]���� �(N?ln}Ì_amOk#e�]�©�_a]�|#p�Ã


 p�_ac;e'pOb[c;q/rneFp8j�b�}�z7e4rn_�p{mF¶
\^]�e�¬?ln_ao7p�q´_[ln}�mQp�ln}7|?l�j�b[m�e6m�k7b[m
c�o/rnm�lnc;eF|?l�bI]�eFbsrw¼Am{lwcdeªb�q#q/rtl�j�b[m{lw_?}7p�}#e�eF|¾bdjQ_ac;c6o#¼

}/l�j�b[m�ln_a}¹q#]�_?m�_MjQ_�r mOk7b[m8jQ_aq´eFp�©�lnm�k�o#}#]�eQr«l�b[z/rne;}#e�m�©Ï_?]�ÁMp
b[}7|Im�k7b[m�l�p�b[z/rne'm�_I|/eQrtln¬ae�]'b?p
c6o7jOkËc;eFp�p�b�`aeFp8b?p�q7_�p�pSlwz/rneI©�lnm�k/ln}Ëm�k#e;cIb���lnc6o#c m�]�b�}7p�c6l�p�pÎln_a}Ë|/eQr�b��¾©ÀlwmOk#_ao#m4¬aln_[r�b[¼
m�ln}#`;mOk#eQlw]�p�e�}7|?ln}#`I_a]�|/e�]F¶/É6¼vj�b[o7p�bsr _?]�|/e�]^l�p�bYm�_/_[r p{_[rn¬aln}#`µp�o7jOk�b'q#]O_az/rne�c3ln}Ìb'pÎlnc;q/rne
©�b��a¶

* ���F�����
� ���Ï�

�ôh��4�[� � �7¶�h
r�b[`�b[]4b[}7|5�7¶��^e�}#Ásb[m�eFpOb[}�¶�h8}¹_aq#m�lncµbsr¥b�rn`a_a]�lnm�k#c §A_a]4|?l�p�m�]�lnz#o#m�eF|Ëp{}7b[q#¼
p{k#_am�p6©�lnm�kXj�b[o7p�b�r�c;eFp�p�b[`?e�_a]�|/e�]�ln}#`7¶��Q¯�²�¡a¢�Ç ����¢S¡�»�¤y���F����¤FÆAÆ(�Ôx/���#Ã��Òfaf�� �#f � x
f��a�[�7¶

�����a�M�	� 
6¶��¨lw]Ocµb[}�b[}7|�·4¶ ��_�p�e�q#k�¶3��eQr«lÔb�z/rwe jQ_?c;c6o#}/lÔj�b�m�ln_a}Xln}%mOk#e¾q#]OeFp�e�}7jQeË_[§
§vb�l«rno#]�eFp�¶��6�/� �7¢S�?¯#�F�^�V¡?Ç�®���Æ(� �Uº���Æ(�ÔxJ�M
�f?�QÃô�#���7� � x#fF�a�/�/¶

���#�$���#f � 
6¶ �¨ln]�cµb�}�x�h�¶>��j�k/lnq´e�]Fx³b[}7|¹\�¶>�am�e�q#k#e�}7p�_a}�¶��Ulw`?k�m�©�eQln`ak�m4j�b[o7p�bsr¥_a]Q|/e�]'b[}7|
b�m�_ac6l�j�`a]�_?o#q�c�o/rnm�l�j�bap{mF¶O�6�/� �7¢��a¯Ò� ����¡aÇ
®U��Æ(� �Uº���Æ(�nx#�M
 � ��Ãö�a�a�	� �#f��7x/fF�a�Òfa¶

� �Òe�]����'�i�6¶��#e�]�]Qb[]�lv¶ Ü^r«lne�}�mQpÌ]OeFÍao/ln]�e�c;e�}/m�pÓ§A_a]Ì]�eFbsrw¼Am{lwcde jQ_acdc�o#}/l�j�b[m{lw_?} p�e�]O¬al�jQeFp�¶
� �
�
� �V¡?Ç�Ç6�/¯7ÅÈ»��?ÆAÅ�¡a¯��¹�	Ha��
�ÅÈ¯7¤Fx � �	�7�s�#x´fF�a���#¶

�BA
E¹�[� � �7¶ A�]�_a}#e�c6z7e�]�`Ëb[}7|K�6¶LE¹b[]�©�_�_#|�¶Ì��eFbsrÀm{lwcde�`a]�_ao#q/©�b[]�eµbap6b�|?lÔp{m�]�lnz#o#m�eF|
p{�Mp�mOe�cÌÃ7jQ_a}7jQo#]�]Oe�}7jQ�ÌjQ_a}�mO]�_[r³b[}7|Ilnm�pÀe � eFjQm
_a}Ìm�k#e�ln}/m�e�]�§vbajQea¶^¿Î}��Ï¢�¡�»�¤Q¤�£?Å�¯!H[�
¡{²��6�/� »�¡?¯�²�¤F¢�¤F¯´»�¤4¡a¯K� ���D��x/q7b[`aeFp����/���M�#f���xah4Ü�E q#]OeFp�p�x�fF�a�[�´¶

�BA CU�a�'�i�Ä¶!A8o7p�eQr«r�b4b[}7|=�7¶ CUb[mOm�lv¶�·�k#e�baj�jQo#]�b?jQ�4_[§7m�k#eÏjOrn_#j�Á6p��/}7j�k#]�_?}/l ?Fb�m�ln_a};baj�k/lne�¬aeF|
z/��·
Ñ E¹\ �¹ln}���e�]�ÁaeQrne�� � ��¿�
 �7¶ � �#���6¶�� � �
� �7¢��a¯#�F� �U¡�²�Æ I^�a¢�¤ ��¯0HaÅÈ¯7¤Q¤F¢QÅÈ¯0Hax
f*�M
�����Ã �[�#���M��� �#x/fF�a�a�#¶

��� ÿLK�"�Y4"!�



fF� �����À�? t£?¡a¯7Å�b[}7|������¹¡[��ÆA¤A²��a¡a�/Å³b[}7|	�	�>�Ï�?ºs¯´�a 

��(����[� � ·Ä¶ (
_ao7|/_[ln}Ëb[}7|Ì�6¶ �V_?}[�S_ao#]�¶�hV· E b[}7|�h�h �
r�b��ae�]�l�p�p{o#eFp4jQ_a}7jQe�]�}/ln}#`�c6o/rw¼
m{lwcdeF|?lÔbIb[q#q/r«l�j�b[m�ln_a}7p�¶.�4¯7¯´�a  �8¡�²��7¤F «¤Q»�¡?Ç�Ç6�/¯7ÅÈ»��?ÆAÅ�¡a¯Ò��x[�/�M
 �M��Ã � ��� �M��� �Òx�fF�?�[�7¶

��� �$���[� ��
6¶ �[e �³bF�ax/�6¶ �^¶3�am�_a}#eax#b[}7|=��¶ö�6¶!�ac6lnm�k�¶^·¦]�b[}7p�q´_a]�m�b[}7|I|?l�p�q/r�bF�Ic;eFjOk7b[}/l�p�cµp
§A_a]6c6o/rnm�lnc;eF|?l�bËjQ_a}/§Ae�]�e�}7jOln}#`WbajQ]�_�pOp4q7bajOÁae�m;p�©�lnm�jOk#eF|Ë}#e�m�©�_a]�Á#p�¶Â��¡aÇ
®U��ÆA¤�¢
	4¤FÆ I^¡?¢ � ��x7� � ÃnfF�a�Òf��Uf	�����7x#fF�a�[�´¶

��

�8�/�	� (Y¶ 
�_?q7e�m ?4b[}7| � ¶ �8jOk7p�e�}#]�eQlnm�e�]F¶�Ü^rn_#j�Á;p��/}7jOk#]�_a}/l@?Fb[m�ln_a}dln}�|?l�p�m�]{lwz#o#mOeF|;]�eFbsrw¼
m{lwcde�p��#p�m�e�cµpy¶ � �
�
� �7¢��a¯Ò���a»�ÆAÅ�¡?¯#�8¡a¯K�V¡?Ç�®���ÆA¤�¢���x 
S�M�QÃö� � � �#�[� �#x/fF�a�/�/¶

� �¦b[c��s�'���¨¶ ��b�c;q7_a]OmF¶�·�lnc;eax�jOrw_#jOÁMp�b[}7|�mOk#e'_a]�|/e�]{lw}#`I_[§Ve�¬ae�}/m�p�ln}ËbI|?lÔp{m�]�lnz#o#m�eF|¹p��#p�¼
mOe�cÌ¶4�V¡aÇ6Ç6�/¯:� �6�/�¹x#�#f?
����QÃ ���a� �J� � �#x#fF�/�s�Ò¶

��EÓl«r��#f�� �6¶ E�l«r«r�p�¶�¿v}/m�e�]�}#e�m�m�lnc;e'p��/}7j�k#]�_?}/l ?Fb�m�ln_a}�Ã7mOk#e4}#e�mS©�_a]OÁ;m�lnc;e'q#]O_am�_#jQ_[rv¶ � �
� �
�7¢��a¯Ò� �¦¡a¯K�V¡aÇ6Ç6�/¯7ÅÈ»��aÆAÅÈ¡a¯Ò��x$�a�M
QfF�M��Ãnfy���a� �7f���� ��x#f��a�#fa¶

�ö�#�Ï� �'� 
6¶#��b�¬?ln}7|/]�b[}�b[}7|=�6¶0��b[}7p�b�rv¶���eQrÔb��;jQ_ac;q´e�}7p�b[m�ln_a}Iq#]�_amO_MjQ_[r�p¥§à_a]�p��/}7j�k#]�_?}/lw¼
?Fb�m�ln_a}¹_[§¥c6o/rnm�lnc;eF|?l�b�|#b[m�bIp�m�]OeFb[cµp�¶�� �
� � �7¢S�?¯#�F��¡a¯��'¯7¡ I� «¤�£ Ha¤6�a¯7£8�4�aÆA�
��¯0H?Å�¯´¤�¤�¢�ÅÈ¯0H?x �M
v�Q��Ã �/�F� � �a�a�#x/fF�a� �#¶

�ö�J��·��#f��DEK¶��
bF�/}7b�rvx/h�¶3��j�k/lnq´e�]Fx7b[}7|8�7¶#·¦_ao#e�`7¶�·�k#e4j�b[o7p�bsrU_a]�|/e�]{lw}#`;b[z7p{m�]�bajQm�ln_a}Ib[}7|
bdpÎlnc;q/rne�©�b��;m�_ªlwcdq/rwe�cde�}�m
lnmF¶ ��¯y²�¡a¢QÇ � �Ï¢�¡F»Q¤��Q�F� ��¤FÆAÆ(�Ôx$�a�#Ã����0� � �����#x#fF�a�#f?¶

�&�^e�]Q�[� �2\�¶ �^e�]�l�p�pÎlnc;_7¶���]�|/e�]{lw}#`'b�}7|4m�lnc;eQr«ln}#eFp�p^]OeFÍao/ln]�e�c;e�}/m�p�_[§U|/e�q´e�}7|#b[z/rne�]�eFb�rn¼Am�lnc;e
q#]O_a`a]�b[cIp�¶ �Ï¤Q�a  °SÆAÅÈÇ�¤ ��ºF��ÆA¤FÇY��x´��ÃnfF���	�UfF�a�#x#f��a�[�7¶

���Kb[ÁM� �'�8¿Q¶D�Wb[Áae�cµb�}�¶�\^b?j�Áae�m{l ?�eF|
¬?lÔ|/e�_´Ã�_aq#m�ln_a}7pÄ§A_a]4ln}/m�e�]�bajQm{lw_?}Wz´e�mS©�e�e�}Km�k#e;o7p�e�]�x
mOk#e'}#e�m�©�_a]�Áµb[}7|ImOk#e�jQ_#|/eFj[¶=��­�¤I�V¡aÇ
®U�/ÆA¤F¢��M¡?��¢Q¯7�a «x � � 
�f?��Ã ��� � �	� x�fF�?� �#¶

�&GVb�¬#�a�'�%�Ä¶$GVb�¬sb[m�Á[b[]F¶ E
ÜÏ\
Ã�bYq#]�_am�_#jQ_[r´§à_a]�jQ_�_?]�|?ln}7b[m�ln_a}Ìb[}7|dm�e�c;q´_a]�b�r�p���}7jOk#]�_a}/l@?Fb[¼
m{lw_?}Ìln}Ëc6o/rnm�lnc;eF|?l�bÌjQ_�rtr�b[z´_a]�b[m{lw¬?eµb[q#q/r«l�j�b[m�ln_a}7p�¶Y¿v} �Ï¢�¡�»�¤Q¤�£?Å�¯!H[�4¡�²;ÆÈ­�¤��	�[°SÆÈ­
� �
�
� ��¯7Æ(�´�V¡?¯�²F�#¡a¯=�4ÅÔ��Æ(� �V¡aÇ
® � �Uº���ÆA¤FÇY��xQq7b[`?eFp � � � � � f	�Òx�¿�ÑVÑ�ÑÌq#]OeFp�p�xafF�?�a�#¶

/�)
�&/0	
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