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Ì�ØZÞÖËYÙ(ÇH?�áèô�Ò�ó¡ÇjQ�Û`S áÖÌ4�¥Ë>= ÒxÊvÒ�áèðYÌWÓ ÓkÕ¡áÖÒ�ðR×dØZÒ^ÌHá�6�Ò^Ø�ÞèáÖÌ4�¥Ë@? 6�ÞÖËRÙ�Ë>= ÒxÊvð�ÕÖÙZÙZËYá,Ø�Ï���Ø�Ùn×�á8Ê Ó Ò^Ø Ø�Ò�áÖó8Ç s Ì4�¥ËBA
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�ÖËJA°Ï^ÒxÊ�ØZËYá¡Ê
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�ÖËJ?5�¥ÕÖËPØ�Ì�ØZÞÖËÉ�¥Ò�Ê ØZ×Wá¡ð�ËÃ�.Ë�Ø�6�ËYËYáEØ�ÞÖËPØ�6
Ì8Ç�Ü¤Þ¡ËPú.ÌWÒ�á,Ø
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RTS (Request To Send)
Neighbors of Transmitter are silenced

RT

CTS (Clear To Send)
Neighbors of Receiver are silenced

T R

Data is sent

RT

ACK is returned

T R

A
B
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Interference if
transmission ranges

are not common
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?�á0Ø�ÞÖË�ý2Ü�ÑN¨Wñ�Ü�Ñ �¥Òx×�Ï�ÌWóWÕ¡Ë%ËV�Ö×WÓ�ú¡Ï^Ëèõ±ô&Ò�ó¡Ç9Q®øWS öV\ × áÖÌ4�¥Ë�Ù�Ë(×��4�èØZÌûØZÙZ×Wá¡Ê Ó Ò^Ø ×Úú¡×Hð�OWË�Ø�\ Ê�ËYáN�þ×ÚÊ�ÞÖÌHÙ Ø ð�ÌWá,ØZÙ�ÌHÏ
ú¡×Hð�OWË�Ø�\ÖØZÞÖËQK f��8�NfTmT} N i Ó f y k ï KCN Ó ð \�6�Ò^Ø�Þû×WÏ^Ï£áÖÌ4�¥ËRÊ�Ø�Þ¡×�Ø)ÞÖË(×�Ù�ØZÞÖËPý2Ü�Ñ¢�¥ËYÍ ËYÙ�Í ÙZÌWÓ ×WðRð�Ë(Ê�Ê�Ò^á¡óPØZÞÖËPðnÞ8×�áÖáÖËRÏ�Í ÌHÙ
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,5_�`(aFs �(1<;=$?k#v?a#r�s &�f(f5Y+�?r5�(a#r�°5a#rF;±79:�>}'5_#h5k(m}^(g+l%�%a+r�_�opf5k%y6£5a#h�b±r5a%y+a�d!°5a�`
s�0!:40��
,5_�`(aFs �(�<;=$?k#v?a#r�s &�f(f5Y+�?r5�(a#r�°5a#rF;±79:�>}'5_#h5k(m}^(g+l%�%a+r�_�opf5k%y6£5a#h�b±r5a%y+a�d!°5a�`
s����#�
$²Ø�Þ¡ËYÙ�ú¡×WÙZ×WÓ Ë�Ø�ËRÙZÊ�Ê�Õ¡ðnÞE×HÊ)�®×Wð�OHË�Ø)%)×�ØZ×�ý²×dØ�Ò�ÌN\u�2ËYÙnð�ËRáHØn×�óHË)ÌWÍ�q£ÌHÊZÊ�ý�×�Ø�Ëk×WáN���®×Wð�OHË�ØZÊ�ÑaËRá,ØÊ�
��ØZÞÖËPÊ�ÌWÕÖÙnð�Ë(Ê

ðY×WáJ�.ËvÌ��ÖØZ×�Ò�áÖË��J6�Ò^Ø�Þ�ØZÞÖË�Í ÌWÏ�Ï^Ì76�Ò�áÖó Ê Þ¡ËYÏ�Ï£×�áN��×`6xO�úÖÙZÌWóHÙZ×WÓ�Ê8�
�+q%a(m(m«f?r5_0.(r?k.lNs

y+k#h - 0ba@.(r?a+f�&�f(ffa@.�r5a+f�'5_#h5k(mga>.(r5aBf�f5k%y6£5a#h�b a k+|?£ª-#oh.%m�_.l)_+f%k#£ 0 Z]k+|?£
&��?¥nf?r?_0.(r5k.lDs

@(/?i)�.,,i
b.g+lVy+_Bg(^?h)b+aB^?hj�{:lk
b.g+lVy+_Bg(^?h(r)y.° �{:lkm
i
d6ot7 - 0.:n���po+b+a+^(h�s"o#>zb!g+lVy+_+g�^?h)b+a+^(h�q�� - 0(0Gk
a?m?b+axd6ot7 - 0.:n���po�r5a%yBa�d.°5a�`Fs"o#>«b!g+lVy+_+g�^?h(r)y6°jq�� - 0(0Gkm

/�,(2,i
f?r4d!^?h(o<7�o!$?_5b(bÂX?k%y6£5a#hnX?a#r)y+a+^(h5k0.5aj�;r(ots0r_sB^Yo~;®0.:�:?-L7(7�b!g+lVy+_+g�^?h(r)y6°,u%0!:�:�>B\5b�g+lVy6_+g�^?h%b+a+^�h4>�>Yk
f?r4d!^?h(o<7�o�X5k5y6£5a#h±25a?m5d.°5a#r(vn3?k#h4dB_v�;r(otsB^wsB^Yo4;�b.g+lVyB_+g(^?h(r�y.°%\5b�g+l yB_+g�^?h%b+aB^(h4>^k
f?r4d!^?h(o<7�o�X5k5y6£5a#h)b�35a5y+a�d.°5a#`v�_r�`xsB^^o~;Ãb.g+lVy+_Bg(^?h(r)y.°4>Yk
f?r4d!^?h(o<7�o�X5k5y6£5a#h)bÂ�(aB^?h �_r�`xsB^,sB^Yo~;�b.gBlVy+_+g(^(h)b+a+^?h)>Ykm

ù�á	Ë8�¥×WÓ úÖÏ^Ë�ÌWÍ£Ø�Þ¡ËvËV�¥ËRðYÕ¥Ø�Ò�ÌWá	Ì�Í�Ø�ÞÖË(Ê Ëvú¡Ù�ÌHóWÙn×�Ó�Ê ÌHá%ØZÞÖËvúÖÙZË8MaÒ�ÌWÕ¡Ê¤Ë8�¥×WÓ úÖÏ^Ë�ÒxÊ�Ø�ÞÖË�Í ÌHÏ^Ï�Ì76�Ò�áÖóN�
Zu\�kB^%k?m+v%-+`?k#h�f%k+£58FZSb!q�y�l%f+l4k%y+-��(:(8(k�_�`�°%-�8�:�:FZub6h?k#h
$?_%b�b«X?k%y6£5a#hnX?a#r)y+a+^(h5k0.5ay�xC(�FZ�:(�(�40.���jr
X5k%y.£5a#hn25a?m5d.°5a#r(vz35k#h4dB_n�{:FZ]�(C��(8(:(�
X5k%y.£5a#h)b±35a5y+a�d.°5a#`v��0!1(C#� 0
X5k%y.£5a#h)b«�(aB^?h �ª8+�5:(:(:
Ü�ÌûÌ��ÖØZ×�Ò�á ØZÞÖË�ù�MWËRÙZ×WóWËX%)ËYÏx×`� ×�áN�èØZÞÖËEñ
ÌWá,Ø�ÙZÌWÏp�®×Wð�OHË�ØZÊ�óWËYá¡ËYÙn×dØ�Ë��Z�
� Ø�ÞÖË	ù�$&%�ß ÙZÌWÕÖØ�Ò�áÖóûúÖÙZÌ�ØZÌ¥ð�ÌWÏÄ\2Ø�Þ¡Ë

Í ÌWÏ�Ï�Ì76�Ò^áÖó úÖÙZÌWóHÙZ×WÓ�Ê
ðR×�áL�8ËvÕ¡Ê�Ë����
W f?r5_0.(r?k.l­k+^%k?mBv%-#`?a?m#k#v 0VZ9b!q
y+k#h - 0da@.(r?a+f�&�f(f5Y#�(r5�(a#r(°?a#rza>.(r5a+fªa+^?`5-+h5_?-#a+^5`za>.(r5a+f{`?a(m�k#v sa k+|(£c{�i5b.g+l|q�� - 0.: m /�,(2|izf?r4d�^?hxb.g+l~\#8(: m {

W f?r5_0.(r?k.l­k+^%k?mBv%-+r5_+g(h(&%*+2(¤�y6h�r%m#-)0VZub.q
y+k#h - 0da@.(r?a+f�35_+g?h4d�^�.(&5_�`#°zaB.�r5a+f{Y�'(3?$ sa�k+|?£}{~i?b.g+l|q�� - 0(0 m /(,(2tiBf(r4d!^?hxb.gBl m {
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ô&Ò^óHÕÖÙZË&�[� s ÕÖÓ^�8ËRÙ�Ì�Í_%)×�ØZ×H�®×Wð�OHË�ØnÊ ÙZËRðYËYÒ�MWË��J�
��Ø�Þ¡ËYÒ�Ù��¥ËRÊ Ø�Ò�á¡×�Ø�Ò�ÌWá

' ËkðY×Wá�Ë8MWËRá	Ì��¥Øn×�Ò�áEÊ ÌHÓ�ËkÒ^á,Ø�ËRÙ�Ë(Ê�ØZÒ^á¡ó�óWÙn×�úÖÞ¡Ê�Í Ù�ÌHÓ Ê�Ò^ÓPÕÖÏ�×�Ø�Ò�ÌWá¡ÊRÇxq�ËYØZÊ²Ê�ÕÖúÖú.ÌHÊ�Ë�6�Ëw6�×Wá,Ø�Ø�Ì�Ì��¥ØZ×WÒ^áE× óHÙZ×WúÖÞ
Ì�Í�Ø�ÞÖËzMd×�ÙZÒx×�á¡ðYË)ÌWÍ�ú¡×Hð�OWË�ØnÊp�¥ËYÏ�Ò�MHËYÙZË���Ø�Ì�ò¡á¡×WÏ��¥ËRÊ Ø�Ò�á¡×dØZÒ^ÌHá�\46�Ò^Ø�Þ	áÖË�Ø�6�ÌWÙPO¥Ê ÌWÍ<�¥Ò�Í;ËYÙZËYá,Ø�Ê Ò�àYË(Ê�õ4ø�rN\N3Wr�\ Ç r�\>Æ�r�rk×WáN�
ÛWr�r áÖÌ4�¥ËRÊnö¤×�á[�¢6�Ò`ØZÞEáÖÌ4�¥ËRÊ�Ó�Ì7MHË�×dØÊ�ÖÒÎÍ;ËYÙZËYá,Ø)Ê�ú8ËRË��ÖÊPõ�Æ�\u34\�Æ�r�×WáN�EÛWr ÓX¨dÊnö�Çv' ËkðY×Wá�Ù�ÕÖáEÊ�Ë8MHËYÙn×�Ï�Ê�Ò^ÓPÕÖÏx×dØ�Ò�ÌWá8Ê
õ Ë(×WðnÞ¢6�Ò^Ø�Þû×�Ê�ú8Ë(ð�Ò^ò¡Ë��EáÖÌ4�¥Ë�áaÕÖÓF�.ËYÙ)×�áN��Ê�ú8ËRË��	ÌWÍ&ØZÞÖË�Ó Ì��¡Ò^Ï�Ò`Ø���Ó Ì4�¥ËYÏ ö�Ç�Ü�Ì%Ê Þ¡ÌWÙ�Ø�ËYá�ØZÞÖËkÊ�Ò^ÓPÕÖÏ�×�Ø�Ò�ÌWá	ØZÒ^Ó Ë�\8Ø�Þ¡Ë
Ø�Ë(Ê�ØnÊ�ðY×WáJ�.ËvËV�¥Ë(ð�Õ¥ØZË���×dØ�Ø�Þ¡Ë�Ê�×WÓ�Ë�ØZÒ^Ó Ë�ÜW\ÖØ�ÞaÕ¡Ê�Ì��¥ØZ×WÒ^áÖÒ�áÖó�Ø�Þ¡Ë�Í ÌWÏ�Ï^Ì76�Ò�áÖóPØZ×W�¡Ï^ËHÇ

Ó µ f�fPk � RHy i�k�fTm � RXy i�k�fVm � Roy i�k�fVm V�R0Roy i�k�fTm T�R�RXy i�k�fVm
Æ Æ(ÛWÿWÿ�3 øW�1�W�1r 3�ü13�ø�� 3 Ç 3ÖÆ8� ü Ç øÖÆ�r
3 ÆRü��HÛ Ç øWø��HøHø �Hø�rWøHÿ øHüWø¡Æ�3 üWÿ Ç Û�r
Æ�r Æ8�,ø��Wø ÛWÛW�,ÛÖÆ øW�
3�3�� ø��HÿHÿW� ���,üÖÆ`3
ÛWr Æ(ÛÖÆ�rWÿ ÛWr��13�3 ÛW�¡Æ(ÛWÿ Û Ç+Ç rWü Û�ÿ,ÛW� Ç

?6Í2Ø�ÞÖË^�Ö×dØn×�Ì�Í&Ø�ÞÖÒxÊ²ØZ×W�¡Ï^Ë�ÒxÊ�Õ¡Ê�Ë��	Ò�áE× ò¡Ï�Ë%õ±ËWÇ ó ÈÉi#äV~Õl U }�I�} öV\¡ØZÞÖËYá�6�Ë�Ó�×`�%Õ¡Ê�Ë�óHÙZ×WúÖÞÖÒxð²ØZÌaÌWÏxÊ²Ê�Õ¡ðnÞ�×WÊ)Î�áaÕN� Ï^ÌWØ
Ø�Ì%Ì��¥Øn×�Ò�á	×WáE×�úÖú¡Ù�ÌHúÖÙ�Òx×dØZË�óWÙn×�úÖÞ�Çv?�á	Ø�Þ¡ËkðY×HÊ ËvÌWÍKÎ�áaÕN� Ï^ÌWØ�\[6
Ë�ðR×�á�ËV�¥Ë(ð�Õ¥ØZË�Ø�ÞÖËkÍ ÌWÏ�Ï^Ì76�Ò�áÖó�ð�ÌHÓ�Ó�×WáN�ÖÊ�ØZÌ�Ì��¥Øn×�Ò�á
Ø�Þ¡ËvóWÙn×�úÖÞ�Ù�ËRúÖÙ�Ë(Ê ËRá,Ø�Ë���×dØ�ô&Ò�ó¡Ç)Q4��S£×�áN��ð�ÌHáHØn×�Ò�áÖË���Ò�á�ò8Ï^ËHy i�k�fPk�f y m V(TSU f µ m Ç
b+a#hph5a+rBl×d!^%k(m}f%_%b6h)b�y6r4d!f?hTa+f4b
b+a#h­b?d.w?a	06\)0VZ#;®06\�0VZ
b+a#hph4d!h%m�a�o�@?3( � ^o
b+a#h{_+g(h�f(g?h�o�^5_�`?a�`?aB^4b%0.8FZ�a+f4b,o
b+a#hpj%m#k+�%a?mxo.�Bf%a(a�`t7�l~\?b?>$o
b+a#hpv%m#k+�%a?mxo�X?k%y6£5a#h�b,o
f�m�_+h���:Fs]8(:S�����(:(:(:¨s]�(1(:(:#:S�;o9l4_+�4d+m�8(8FZ�h(j(h^o=g4b?d!^�.�0 s]8Th4d.h%m�ab{SC�:T^5_�`?a%b+{�|4d.h�qxm%d!^%a5b.f%_�d!^(h)b×;�so9l4_B�~d+m¨Z�h�j(h^oÄg)b?d!^�.�0Vs�Cnh)d.h%m�ab{S1(:z^%_#`?a%b+{�|~d!h�qxm%d!^%a%b!f%_�d!^?h�b×;�so9l4_B�~d+m¨Z�h�j(h^oÄg)b?d!^�.�0Vs���h)d.h%m�ab{S�(:z^%_#`?a%b+{�|~d!h�qxm%d!^%a%b!f%_�d!^?h�b×;�so9l4_B�~d+m¨Z�h�j(h^oÄg)b?d!^�.�0Vs�1nh)d.h%m�ab{!0.:�:T^5_�`?a%b+{�|4d.h�qxm%d!^%a5b.f%_�d!^(h)b×;�so9l4_B�~d+m¨Z�h�j(h^oÄg)b?d!^�.�0Vs��nh)d.h%m�ab{S8(:�:T^5_�`?a%b+{�|4d.h�qxm%d!^%a5b.f%_�d!^(h)b
�PðÕà^ßTè�Ù`Ø�è_ÞÄßzè�Ü`à�×ÄØ�ãVØ�è|Ö�Ý[×ÄÚnÛvÜ�Ý©ÖPÞÄÚnßTà`×<×ÄÚnÛvÜ�Ý Þ|Ö�à`Ø�ßTÜ`×�Ý åVâ
×ÄØ�ãVØ�è|Ö�ÝNÚnÛ)Ö�áTØ�×�ß�ëY�<Ýnß��zß"��ÚnÛ�Û)Ö]åzÔ�ØvÚnà`×�ÞÄÖ�ÝnÝnØ�Ù^Únà�Ù`Ú ��Ø�èÄØ�àVÞ
Ù`ÚnèÄØ�î�ÞÄßTè�ÚnØ�×tï

Ñ¿Þ¿ÞÄæ�Ø�Ø]à�Ù&ß�ë�Ø]Ö�î|æ&×�ÚnÛvÜ`Ý©ÖPÞ�ÚnßTà1âVÞ�æ`Ø�èÄØ�×ÄÜ�Ý ÞÄ×�ß�ë
Þ�æ`Ø���� �����"�����W���G�7ÝnØ_æ7Ö�ãVØ_ÞÄß�Ô�Ø�î�ßTÝnÝnØ�î�ÞÄØ�ÙÊÚnà`Ù`Ú ã�ÚnÙ`Ü7Ö�ÝnÝ åVï,�dæ�Ø_Ø�à8ã�ÚnèÄßTà`ÛxØ�àVÞ¿ãTÖ�è�Ú©Ö�Ô`ÝnØ�×dß�ë�<Ýnß��zß"��ÚnÛ æ7Ö]ãVØ�Þ�ßpÔWØ�×ÄäWØ�î�Ú �7Ø�ÙwÖ�î�î]ßTè�Ù`Únà`ápÞ�ßpØ]Ö�î|æzî]Ö�×ÄØTï
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3)�]� ²v£y¤ »
Î�Ï�ÌHÐ�ÌaÑaÒ^Ó Ò�Ó úÖÏ�ËYÓ ËYá,ØZÊvù�$&%�ß �8×WÊ�Ë��EÌHáÚ×WáÚÌHÏ��¥ËRÙÊ?��
Ü�ô��¥Ùn×dÍ Ø�õ#�¥Ùn×dÍ ØtU9Ò�Ë�Ø�ÍÕU9Ó�×WáÖË�ØtU6×WÌ
��M�U�rWø¡Ç Øt�aØnö�ÇPÜ¤ÞÖËPú¡Ù�ÌWØ�Ì¥ð�ÌHÏ
×WÊZÊ�ÕÖÓ ËRÊ�Ø�ÞÖË�ÐEù²ñ úÖÙZÌ�Ø�Ì¥ðYÌWÏ¥Ê ËRáN�ÖÊ®×�Ê Ò�óWá8×�Ï,Ø�Ì�Ø�Þ¡Ë�ÙZÌWÕÖØ�Ò�áÖó)ú¡Ù�ÌWØ�Ì¥ð�ÌHÏ16�Þ¡ËYá�Ò`Ø¥�¥ËYØ�Ë(ð�ØZÊ2Ï�Ò�á�O��ÖÙZËR×�OaÊRÇ�Ðûù²ñèúÖÙZÌ�ØZÌaðYÌWÏxÊ
Ê�Õ¡ðnÞ ×HÊz?��¥���]ÿ�r,Û¥Ç�ÆWÆ�×�áN�èÐEù²ñ�ù>'÷Þ¡×`MHËkØZÞÖÒxÊ�Í ÕÖá¡ð�Ø�Ò�ÌWá¡×WÏ^Ò^Ø��WÇÉ?�á"?��¥���]ÿ�r,Û¥Ç�ÆWÆkÍ ÌWÙvËV�Ö×WÓ�ú¡Ï^Ë�\�6�ÞÖËYáèáÖÌûñ�Ü�ÑûÒ�Ê
ÙZËRð�ËRÒ�MHË���×dÍ Ø�ËRÙ²ý2Ü�Ñ§\Ö×�á[��á¡Ì ù²ñ�� Ò�Ê¤ÙZËRðYËYÒ�MWË���×�Í Ø�ËYÙ�ÙZË�ØZÙZ×Wá¡Ê�Ó�ÒxÊZÊ Ò�ÌWá¡Ê
Ì�Í2ÕÖáÖÒxðY×HÊ�ØZË���ú¡×Wð�OHË�Ø�\¥Ò`Ø²Ê�ËYáN�¡Ê�Ø�ÞÖË�Ê�Ò^óHá¡×�Ï.ØZÌ
Ø�Þ¡ËvÙ�ÌHÕ¥Ø�Ò�áÖó úÖÙZÌ�Ø�Ì¥ðYÌWÏ9Ç
?6Í¤Õ¡Ê ËRÙZÊ�6�×WáHØvØZÌ�Õ¡Ê�Ë�ÐEù²ñ úÖÙ�ÌWØ�Ì¥ð�ÌHÏ�Ê�ÌWØ�ÞÖËRÙ�Ø�Þ¡×WáZ?��¥��� ÿ�rHÛÖÇ^ÆHÆ�\>ØZÞÖË8�ÚÓkÕ¡Ê ØkÒ�Ó�ú¡Ï^ËRÓ�ËRá,ØPÊ�ðnÞ¡ËYÓ ËRÊ�ØZÌ��¥Ë�ØZËRð�Ø

Ï�Ò^á�OZ�¡Ù�Ë(×WO¥ÊYÇ ù 6¤×`�ÚØ�Ì��ÖÌEØ�Þ¡Ò�Ê�ÒxÊ8\2Í ÌHÙPË8�¥×WÓ úÖÏ^Ë�\®Õ¡Ê�Ò^áÖóº����qdq<$ ú8×Wð�OWËYØZÊ�\®×WÊ�Ê ú.ËRðYÒ`ò¡Ë�� Ò�á0ù�$&%�ß5�¥Ì¥ð�ÕÖÓ ËRáHØnÊYÇ
È�á8Ê ÌHÏ^Òxð�Ò^Ø�Ë���ý²ý)�¥�
Ê�×�ÙZË&�¡Ù�Ì,×��ÖðR×WÊ Ø�Ë���×�áN��Í ÌHÙt6¤×�Ù��¥Ë��%ÌWáÖÏ��%Ò^Í&Ø�ÞÖË�á¡Ì
�ÖË�ÒxÊ�ú¡×WÙ Ø�ÌWÍ�ØZÞÖËw�ÖÙZÌ�OHËYá�Ù�ÌHÕ¥Ø�Ëv×�á[��á¡Ì�Ø�Ø�Þ¡Ë
Ê�ÌWÕÖÙnð�Ë�Ì�Í&Ø�Þ¡×�Ø�Ù�ÌHÕ¥Ø�ËHÇ_?6Í&Ó ÌWÙZË�Ø�Þ¡×Wá	ÌWáÖË�ÙZÌWÕ¥ØZË�Õ8Ê Ë(Ê�Ø�ÞÖËw�ÖÙZÌ�OHËYá�Ï^Ò�á�O§\ÖÓkÕ¡Ï`ØZÒ^úÖÏ�Ë�ý�ý)���þÓ�Ë(Ê�ÊZ×�óHËRÊ¤×�ÙZËvÊ ËRá,ØRÇ

3)��· �J��Í
ô®Ñ¥ý#ÒxÊ
�¡×HÊ Ë�� ÌWá�Ø�ÞÖË)úÖÙZËYÓ Ò�Ê�Ë¤Ø�Þ8×dØ
ðnÞ¡×WáÖóWË(Ê®Ò�á�×váÖË�Ø�6�ÌWÙPO�ÙZËYóHÒ^ÌHá�Ï Ê®Ø�ÌWú.ÌWÏ�ÌWó���Þ¡×`MHË�Ï^Ë(Ê�Ê ËVÍ;ËRð�Ø
ÌWá�×�ÙZÌWÕ¥ØZËYÙ�Ï Ê®ú8×Wð�OWËYØ
Í ÌWÙP6¤×�Ù��¥Ò^á¡ój�¥ËRðYÒ�Ê�Ò^ÌHá¡Ê�×WÊkØ�ÞÖË¢�¥ÒxÊ�Øn×�á¡ðYËÚõ Ò�á Þ¡ÌWú¡Ênöw�.Ë�Ø�6�ËYËRá Ø�ÞÖË�ÙZÌWÕ¥ØZËYÙP×WáN� ØZÞÖË%á¡Ë�Ø�6�ÌWÙPOÚÒ�á¡ð�ÙZËR×HÊ Ë(ÊYÇ ô®Ñ¥ý ÒxÊP×Wá
×��¡×�ú¥Øn×dØ�Ò�ÌWá�Ì�Í®ÎvÑ¥ý¼6�ÞÖËYÙZË�Ò^á¡Ê Ø�Ë(×���Ì�Í&úÖÙ�ÌHú¡×�ó,×dØZÒ^áÖóPÒ^áÖÍ ÌWÙZÓ ×�Ø�Ò�ÌWá%Ø�ÞÖÙZÌWÕÖóHÞ%ØZÞÖË�áÖË�Ø�6�ÌWÙPOH�
��ú.ËYÙZÒ^Ì4�¥Òxð�ËV�ÖðnÞ¡×�á¡óWËRÊ�\a×
áÖÌ4�¥ËPËV�ÖðnÞ¡×�á¡óWËRÊ¤Ò�áN�¥Ò�MaÒ��ÖÕ¡×�Ï&Ï^Ò�á�O�Ê ØZ×dØZËvØZ×��ÖÏ�ËkËYá,ØZÙ�Ò�ËRÊ)×dØÊ�¥Ò�Í;ËYÙZËYá,Ø)Ùn×dØZËRÊ)�¥ËRú8ËRáN�¥Ò�áÖó%ÌHá�Ø�Þ¡ËF�¥ÒxÊ�Øn×�á¡ðYË�Ø�Ì�Ø�ÞÖËPÏ^Ò�á�O§Ï Ê
Ê�ÌWÕÖÙnð�ËHÇ<�
×WðnÞ�ÕÖú§�Ö×dØZË)Ó Ë(Ê�ÊZ×�óHËÊ�¥ÌaËRÊ
áÖÌWØ¤ðYÌWá,ØZ×WÒ^á�Ò�á¥Í ÌWÙZÓ�×dØZÒ^ÌHá%×W�.ÌWÕ¥Ø�×�Ï�Ï.áÖÌ4�¥ËRÊRÇ_?6Ø�Ë8�¥ðnÞ8×�áÖóHËRÊKÒ�á¥Í ÌHÙ�Ó�×dØZÒ^ÌHá%×W�.ÌWÕÖØ
ð�Ï�ÌHÊ�ËYÙ¤áÖÌ4�¥Ë(Ê�Ó ÌWÙZË²Í ÙZË��,ÕÖËRá,Ø�Ï���Ø�Þ8×�á�Ò`Ø��¥ÌaË(Ê�×W�.ÌWÕ¥Ø¤Í±×WÙ ØZÞÖËYÙ�áÖÌ4�¥Ë(Ê¤Ø�ÞaÕ¡Ê¤ÙZË��ÖÕ¡ð�Ò�áÖó�Ø�ÞÖËvÕ¡úu�Ö×�Ø�ËvÓ ËRÊZÊZ×�óWË�Ê�Ò^àRËWÇ
ô&Ò^ó8ÇHQ§37S
�¥Ë�ò¡á¡ËRÊ)Ø�ÞÖË ÊZð�ÌWú.ËkÌWÍKò8Ê�ÞÖË8�HËkÍ ÌHÙ²ØZÞÖË ð�ËYá,ØZËYÙ�áÖÌ4�¥ËWÇ�Ü¤ÞÖË ÊZð�ÌWú.Ë�Ò�Êz�¥ËYò¡áÖË��Ú×WÊ²Ø�ÞÖË Ê�Ë�Ø�Ì�Í áÖÌ4�¥Ë(Ê)Ø�Þ¡×�Ø

ðY×Wáo�.Ë)ÙZËR×HðnÞÖË��É6�Ò^Ø�ÞÖÒ�á�×PóWÒ�MWËRá�áaÕÖÓF�.ËYÙ�Ì�Í£Þ¡ÌWú¡Ê�Ì
6�ÞÖËYÙZË�ØZÞÖÙ�ËRË)ÊZð�ÌHú8Ë(Ê
×WÙ�Ë²Ê�ÞÖÌ76�á�Ò�á�ØZÞÖË�ËV�Ö×�Ó úÖÏ�ËWÇ_?�á�Î�Ï�ÌHÐ�ÌaÑaÒ�ÓL\
6�ÞÖËRá	ô®Ñ¥ý�6�Ò�Ï�Ï��8ËvÕ8Ê Ë���×HÊ¤Ø�Þ¡ËvÙ�ÌHÕ¥Ø�Ò�áÖó�úÖÙZÌ�ØZÌaðYÌWÏÄ\aØ�ÞÖË�Í ÌHÏ^Ï�Ì76�Ò�áÖó ËYá,Ø�ÙZÒ^Ë(Ê¤Þ¡×`MWË�ØZÌH�8Ë��¥ËYò¡áÖË��	Ò^á�Ø�Þ¡Ë�ñx$ s ô<? Î�Ç ? s
ò¡Ï�Ë��

35*6"5'4�.,(i5-+X(3%*B'%*#Y5*#$ A4�B�+�(/(�(/
A)�B�#�(/(��/%-+A4�6$#/ A4�B�+�(/(�(/?Y(_+^5o)d�.

-(-(-�-(-(-(-(-
�(q%a+r5aTh�q%an`?a�o?kBg�m+hnA4�B�+�(/(�(/?Y(_+^5o)d�.«o)d+m#a­d#bcs 8 0.1(� 1(� 0.1(�
Ü¤ÞÖËvô<? Ñ4���¨�&�¤ñ
ÌWá¥ò¡ó�ò¡Ï�Ë�ð�ÌHá,ØZ×�Ò�á¡Ê
Ø�Þ¡Ë�Í ÌWÏ�Ï^Ì76�Ò�áÖó Ù�ÌHÕ¥Ø�Ò�áÖó ú¡×WÙZ×WÓ�ËYØ�ËRÙZÊ��
¾ Ó ~¦¥�f^i ½ }Õ�Nfwm8��i µ f Ç Ü¤ÞÖÒxÊ¤ú¡×�Ùn×�Ó Ë�ØZËYÙ�Ê�ú8Ë(ð�Ò^ò¡ËRÊ¤ØZÞÖË�ÊZð�ÌWú.Ë�ÙZ×��¥Ò�Õ¡Ê¤Ì�Í2× áÖÌ4�¥Ë�Ò^á	áaÕÖÓF�.ËYÙ�ÌWÍ&Þ¡ÌWú¡ÊRÇ
¾ N ~ÕÈHf�ñ]i7�4} ½ i7gÃ}Ë��f y fV~Î{`�5ä�i7gT~ y { y i�k�fTm Çz?6Í
×�á¡Ì
�ÖËÃ�¥ÌaË(Ê²áÖÌWØ)ÞÖË(×�Ù)Í Ù�ÌHÓ ×�áÖËRÒ^óHÞ1�.ÌWÙ�Ê ú.ËRðYÒ`ò8Ë��j�
��Ø�Þ¡Ò�Ê&Md×�Ï�ÕÖË�\
Ø�ÞÖËváÖËRÒ^óHÞ
�8ÌHÙ�á¡Ì
�ÖËw6�Ò^Ï�Ï��.Ë��¥ËYÏ�Ë�ØZË���Í Ù�ÌHÓ Ø�Þ¡ËváÖËYÒ�óWÞ
�.ÌWÙ¤Ï^ÒxÊ ØRÇ

¾ ¤Ty }ÄgtcÃm8��i µ fF� µ k�c7}�f�~ y }|f8gTÆ`cWl Ç Ü¤ÞÖËvÕ¡úu�Ö×�Ø�ËvÒ�á,Ø�ËYÙPMd×�Ï>ÌWÍ2Ê�ËYáN�ÖÒ^áÖó�ØZÞÖËvÕÖú§�Ö×dØZËRÊ�ÌWÍ�ØZÞÖËváÖÌ4�¥ËRÊp6�Ò^Ø�Þ¡Ò^á�Ø�Þ¡ËkÊ�ðYÌWú.ËÙZ×��¥Ò^Õ8ÊYÇ
¾ ¤Ty }�f8g)m8��i µ fw� µ k�c7}�fz~ y }|f8gTÆ`cWl ÇKÜ¤ÞÖË�ÕÖú§�Ö×dØZË)Ò�á,Ø�ËYÙPMd×�Ï;Ì�Í£Ê�ËYá[�¥Ò^á¡ókØZÞÖË)Õ¡úu�Ö×�Ø�Ë(Ê
ÌWÍ�Ø�Þ¡Ë)áÖÌ4�¥Ë(Ê�ÌWÕ¥ØnÊ Ò��¥Ë�ØZÞÖËvÊ�ðYÌWú.Ë
ÙZ×��¥Ò^Õ8ÊYÇ

ù�á Ë8�Ö×�Ó úÖÏ�Ë�Ì�Í�ÊZð�ËYá8×�ÙZÒ^Ì�Õ¡Ê�Ò�áÖó	Ø�ÞÖË�ô®Ñ¥ý ÙZÌWÕ¥ØZÒ^áÖó�ú¡Ù�ÌWØ�Ì¥ð�ÌHÏ ðY×WáZ�8Ë%Í ÌWÕÖáN� ×�Ø�U O {�l�iWÈÉi7m�~ÕÈ�ñ TSUWR � O {Wl�iWÈÉi7mT~ÕÈ O
m8��f y c7gT~#i`m O gti7�4}Ä~ y {+ñ©¶�mt�NfVe�f �¥Ò^ÙZËRð�Ø�ÌHÙt�HÇ
3)�ÌË § Ív¨
' Ò�Ù�ËRÏ^Ë(Ê�Ê)ý�ÌWÕ¥ØZÒ^á¡óX�KÙZÌ�ØZÌaðYÌWÏKõ#'ëý)�
ö�Ò�Ê)×�úÖÙZÌWU�×Wð�ØZÒ�MHËvúÖÙZÌ�Ø�Ì¥ðYÌWÏ>ØZÞ¡×dØ²Ó�×WÒ^á,ØZ×WÒ^á8Ê�ÙZÌWÕ¥ØZÒ^áÖó�Ò�á¥Í ÌHÙ�Ó�×dØZÒ^ÌHá	Ø�ÞÖÙZÌWÕ¡óWÞ	Ø�Þ¡Ë
ËV�ÖðnÞ¡×WáÖóWË²Ì�Í�ØZÙ�Ò�óWóHËYÙZË���×�á[��ú.ËYÙZÒ^Ì4�¥Òxð²Õ¡úu�Ö×�Ø�Ë(ÊYÇ®ù@áÖÌ4�¥Ë²ØZÞ¡×dØ�Ê�Õ¡ðYðYËRÊZÊ�Í ÕÖÏ�Ï���Ù�Ë(ð�ËYÒ�MWË(Ê ×Wá�ÕÖú§�Ö×dØZË�Ó Ë(Ê�ÊZ×�óHË�\HØ�Ùn×�á¡Ê�Ó Ò`ØnÊ
×�á0×Wð�OaáÖÌ76�Ï�Ë��¥óHËYÓ ËYá,Ø��¡×Hð�OÚØZÌEØZÞÖË�Ê�ËYáN�ÖËYÙ�\®Ò^áN�ÖÒ�ðR×dØ�Ò�áÖóûØ�ÞÖË�Ï^Ò�á�OèÒxÊPÊ Ø�Ò�Ï^ÏpMaÒx×W�ÖÏ�ËWÇ�?�á Ø�Þ¡Ë%Ë8MHËYá,ØkØZÞ¡×dØ ×EáÖÌ4�¥Ë�Þ¡×HÊ
áÖÌWØ�Ø�Ùn×�á¡Ê�Ó Ò`Ø�Ø�Ë�� ×�á
�,Ø�ÞÖÒ�áÖó�6�Ò^Ø�ÞÖÒ�á ×EÊ�ú8Ë(ð�Ò^ò¡Ë��èú.ËYÙZÒ�Ì
�èÌWÍ¤Ø�Ò�Ó�Ë�\2Ò`Ø�ÓkÕ¡Ê Ø�Ø�Ùn×�á8Ê Ó Ò^Øk×ª© f8lÕl�i Ó Ë(Ê�ÊZ×�óHËEõ Ò�á¡Ê�ØZËR×��èÌ�Í
ËV�ÖðnÞ¡×WáÖóWÒ�áÖóÚØ�ÞÖË�ËRá,Ø�Ò�Ù�Ë	ÙZÌWÕ¥ØZË%Øn×W�ÖÏ�Ë(öPØZÌ ËRá¡Ê�ÕÖÙ�Ë�ðYÌWáÖáÖË(ð�ØZÒ�MaÒ^Ø��WÇ½$²Ø�ÞÖËRÙt6�ÒxÊ�Ë�\KØZÞÖË�Ïx×Wð�O ÌWÍ)Ó ËRÊZÊ�×WóWË(ÊkÍ ÙZÌWÓ ×Úá¡Ì
�ÖË
Ò�áN�¥ÒxðY×dØZËRÊ�Ø�ÞÖË%Í±×�Ò�Ï^ÕÖÙZË�ÌWÍ�Ø�Þ¡×�ØPÏ�Ò^á�O;Ç�' ÞÖËRá ×�áÖÌ4�¥Ë�Ù�Ë(ð�ËRÒ�MHËRÊ�×j�²ËYÏ�Ï^ÌûÓ�Ë(Ê�ÊZ×�óHË�Í ÙZÌWÓ ×�áÖË86 áÖÌ4�¥Ë�\®Ò`Ø Ê ËRáN�ÖÊ�Ø�Þ¡×�Ø

ÛWÛ



HOP=1

HOP=2

HOP>2

S

ô&Ò^óHÕÖÙZËw3��®ù²ðYðYÕÖÙn×WðV�%Ì�Í�Ò�á¥Í ÌHÙ�Ó�×dØZÒ^ÌHá�Ò�á�ô®Ñ¥ý

áÖËRÒ^óHÞ1�.ÌWÙ�× ð�ÌHú1� ÌWÍ²Ò^ØZÊ ÙZÌWÕ¥ØZÒ^áÖóÚØZ×��ÖÏ�Ë�Ò�á¥Í ÌWÙZÓ�×dØZÒ^ÌHá�Ç¬�
×WðnÞ áÖÌ4�¥Ë	Ó�×�Ò�á,ØZ×WÒ^á¡Ê × k7~�mT}�c y ��fj}|c#äVl�f \
× gtiW�4}�~ y {º}|c#äVl�f \
× l©~ y ¼Bñ]��i`mT}w}|c#äVl�f \�× ÈHfTm�m8c8{1f¢gtf8}Ägtc y m�ÈÃ~�m�mT~#i y l©~�mT} ×WáN� ×Wá c��9¼Bñ|m�}�c7}Ä�
mX}�c+ä8l�f Ç Ü¤ÞÖË�Ò^Ó úÖÏ�ËYÓ ËYá,Øn×dØ�Ò�ÌWá0Ì�Í�'ëý�� Ò�á
Î�Ï�ÌHÐ�ÌaÑaÒ^Ó Ò�Êx�8×WÊ�Ë���ÕÖú8ÌHá�Ø�ÞÖËvú¡Ê�ËYÕ[�¥Ì¥ð�Ì4�¥Ë�Ò^áZQ^Æ(Û�S6Ç
��Ì76�Ë8MHËYÙ�\£ØZÞÖË%ÙZËYÏx×dØZÒ�MHËYÏ��ÚÏx×�ÙZóWË%á,Õ¡ÓF�.ËYÙkÌWÍ�ØZ×��ÖÏ^Ë(Ê�ØZÞ¡×dØ�Ø�Þ¡Ò�ÊPúÖÙZÌ�Ø�Ì¥ðYÌWÏ ÙZË��,ÕÖÒ�ÙZËRÊ�Ò�Ó ú8Ì,Ê Ë(ÊvØZÒ^óHÞHØ Ó ËYÓ ÌWÙP�èð�ÌWá�U

Ê Ø�Ùn×�Ò�áHØnÊkÌHá ØZÞÖË	Ó�Ì��ÖÒ�Ï^Ë¢�¥Ë8MaÒxð�Ë(Ê8\KË(Ê ú.ËRðYÒ�×WÏ^Ï��"6�ÞÖËYá0Ø�Þ¡Ë�áÖËYØ�6
ÌHÙtO"�.ËYóHÒ^á¡ÊPØZÌÚóHÙ�Ì76vÇ Ü¤ÞÖÒxÊ Ò^á Ø�ÕÖÙZá ú¡Ï�×Hð�ËRÊ�óHÙ�Ë(×dØ�ËRÙ
�¥ËRÓ ×WáN�ÖÊvÌHáèØ�ÞÖËX�¡×dØ�Ø�ËYÙP�ûú.Ì76�ËYÙ�ÌWÍ
ØZÞÖË�Ó Ì��ÖÒ�Ï�ËX�¥Ë8MaÒxð�Ë�\&×WáN�èÒ^á ØZÞÖË�ðR×WÊ�Ë�ÌWÍ¤Ø�ÞÖË�Î�Ï�ÌHÐEÌ,ÑaÒ�Ó¢\�Ò^ØkÞ¡×WúÖú8ËRá¡ÊkÊ�ÌWÓ Ë8U
Ø�Ò�Ó ËRÊ
Ø�Þ8×dØ�Ê Ò�ÓkÕÖÏx×dØZÒ^ÌHá¡Ê�Ì�Í£Ó ÌHÙ�Ë²Ø�Þ¡×WáûÆ�r�rváÖÌ4�¥Ë(Ê
ÙZËRÊ�ÕÖÏ^Ø�Ò�á�×PÊ ËRóWÓ ËYá,Øn×dØ�Ò�ÌWá�ð�ÌWÙZË²ËRÙ�ÙZÌWÙ(Ç<?�á�Ê�Õ¡ðnÞ%ðY×HÊ Ë(Ê8\aú¡×WÙZ×WÓ Ë�Ø�ËRÙ
s È)ÐEïp� ýpU]$�ô>U s $&%Ê��Ñ�ÓPÕ¡Ê Øp�.Ë�Ê�Ë�Ø�Ø�Ìo���ÖÇ

« ¬®­ º B C ·FE ·HGJI�K ¯ º±°Pº C ·^õ�õ º)ú B ó�I�²�º
³p�]� ý��±´��tÀ)ÿ �]À �����¥���x�p�]�
?�á Ó�×�á
�èðY×WÊ�ËRÊ�6
Ëo6�ÌWÕ¡Ï�� Ï�Ò�OHË�Ø�ÌEÓ Ì4�¥Ò^ÍË� Ø�ÞÖË%Ê�ÌWÕ¡ÙZðYË ò¡Ï^Ë(Ê�ÌHÙkð�ÙZËR×�Ø�Ë�áÖË�6�ò¡Ï^Ë(Ê�Ò�á ÌWÙ��¥ËYÙ�Ø�Ìû×����èÌWÙ�Ì��¥ØZ×WÒ^á á¡Ë86
Í ÕÖá¡ð�Ø�Ò�ÌWá¡×WÏ^Ò^Ø��WÇ s Ë86�úÖÙZÌ�ØZÌ¥ð�ÌWÏxÊ�ðR×�á��.ËF6�ÙZÒ`Ø�Ø�ËYáÚ×�áN�	Ò�á,Ø�ËYÙ�Í±×WðYË��¢6�Ò^Ø�ÞÚÎ�Ï�ÌHÐEÌ,ÑaÒ�ÓÔ×�Ø)×�á
��Ï�×`�HËYÙ�ÌWÍ®Ø�ÞÖËH$�Ñ
?¤Ó�Ì4�¥ËRÏ4Ç
?�áèóWËRáÖËYÙn×�ÏÄ\�ØZÞÖË�ð�Ì4�¥Ò�áÖóEÊ Ø��,Ï�Ë�Ì�Í�Ø�Þ¡Ë%Ê ÌHÕÖÙnð�Ë�ò¡Ï�Ë�Ê ÞÖÌHÕÖÏ����.Ë�Í ÌHÏ^Ï�Ì76
Ë���6�Þ¡ËYá Ó Ì4�¥Ò`ÍË�aÒ�áÖó	Ø�Þ¡Ë%ð�Ì4�¥ËHÇ�ÑaÌWÓ Ë�óHËYáÖËRÙZ×WÏ
×���M,Òxð�Ë(Ê�×�ÙZË²ØZÞÖË�Í ÌWÏ�Ï�Ì76�Ò^áÖó[�

¾ È²Ê�ËkÏ�ÌWáÖó[\§�ÖËRÊZð�ÙZÒ^ú¥ØZÒ�MHËP×WáN�EË(×WÊ�Ò^Ï��	Ù�Ë(×���úÖÙZÌ¥ð�Ë��¥ÕÖÙZËP×�á[��Md×�ÙZÒ�×��ÖÏ^ËPá¡×�Ó Ë(ÊYÇvÜ�Ùt��áÖÌWØ²ØZÌ�Õ¡Ê�Ë ×W���ÖÙZË8MaÒx×dØZÒ^ÌHá¡Ê�ÌHÙ
ËYá¡ðYÌ
�ÖÒ^áÖó,ÊYÇ®È)Ê Ë�ÙZËR×�Ï¿6�ÌWÙ��ÖÊ�Ò�áLMd×WÙ�Òx×W�ÖÏ�Ë�á¡×�Ó Ë(Ê¤Ï^Ò�OWËC© f�c�k�f8g áÖÌWØL© k7g Ç

¾ ÐE×WðYÙ�Ì ð�ÌHá¡Ê�Øn×�á,ØZÊ¤Ê�ÞÖÌWÕ¡Ï��L�.ËvÕÖúÖú.ËYÙ²ðR×WÊ�Ë)Ï�Ë�Ø�Ø�ËYÙnÊx6�Ò^Ø�Þ	ÕÖáN�ÖËYÙZÏ^Ò�áÖËRÊRÇ
¾ ?��¥ËYá,Ø�Ò^ò¡ËRÙZÊ Í ÌHÙ�Í ÕÖá¡ð�Ø�Ò�ÌWá¡Ê�ú.ËYÙ�Í ÌWÙZÓ�Ò�áÖó ×Wáë×Wð�ØZÒ^ÌHá Ê ÞÖÌHÕÖÏ�� ð�ÌWá,Øn×�Ò�á#× MWËYÙP��\�Í ÌWÙ%ËV�Ö×�Ó úÖÏ�Ë�\)¤Ty ~Õ}�~#cWl©~¦¥�f$µuc7l©�NfVm~¶< gPfPcW}|f�·p�NfV�Nf Ë�ØZðWÇ
¾ ?��¥ËYá,Ø�Ò^ò¡ËRÙZÊ�Í ÌWÙL�8ÌaÌWÏ�ËR×Wá Í ÕÖá¡ð�Ø�Ò�ÌWá¡Ê�ÌHÙXMd×�ÙZÒ�×��ÖÏ�ËRÊ%Ê�ÞÖÌHÕÖÏ��ëÞ¡×`MWË�¤ m ÌWÙ¸© c7m Ò�áëØ�Þ¡ËYÒ�Ù�á¡×WÓ ËWÇ ôÖÌWÙ�ËV�Ö×�Ó úÖÏ�Ë�\
¤ m6O)�P�8� µ ~#f�k Ç

¾ %²Ì áÖÌWØ�Õ¡Ê Ë�Ó ÌWÙZË�Ø�Þ¡×Wá�ÿ�r�ð�ÌWÏ�ÕÖÓ á¢6�Ò��¥Ø�Þ�×WÊp6�Ùn×�úÖú.Ë���Ï�Ò^áÖË(Ê�×�ÙZËzMWËRÙt�o�¥ÒÎµ�ð�ÕÖÏ^Ø�Ø�Ì�ÙZËR×��>Ç
¾ ï
Ï�Ì¥ð�OPðYÌWÓ Ó ËYá,ØZÊ�×�ÙZË�ÌWá%Ê�ËYú8×�Ùn×dØ�Ë�Ï�Ò�áÖËRÊ Í Ù�ÌHÓ�ðYÌ4�¥ËWÇ®Ü¤ÞÖË���×WÙ�Ë�Ò�áN�¥ËRá,Ø�Ë���Ø�Ì�ØZÞÖË)ÊZ×�Ó Ë�Ï�Ë8MHËYÏ.×WÊ®ØZÞÖË)ðYÌ4�¥Ë�ØZÞÖË8�×�ÙZË)Ò�á�ÇKÜ¤ÞÖË�Í ÌHÙ�Ó�×dØ¤Í ÌHÙx�ÖÏ^Ì¥ð�O%ðYÌWÓ Ó ËYá,ØZÊ¤ÒxÊ��

\(\
\(\T'�q~d#b{d#bnkT��m�_%y.£xy+_.l(l4aB^?h�Z�A4d!r)b6hªm%d!^%a¨Z
\(\T'�q~d#b{d#bnkT��m�_%y.£xy+_.l(l4aB^?h�Z��(a5y+_+^5`{m%d!^5aFZ
\(\T'�q~d#b{d#bnkT��m�_%y.£xy+_.l(l4aB^?h�Z�'�q4d.r?`{m%d!^%a¨Z
\(\T'�q~d#b{d#bnkT��m�_%y.£xy+_.l(l4aB^?h�Z�A5_Bg?r(h�qxm%d!^5aFZ
\(\

_+r

Û�ø



\$uu«'�q~d#b{d#bnkT��m�_%y.£xy+_.l(l4aB^?h�Z�A4d!r)b6hªm%d!^%a¨Zu«'�q~d#b{d#bnkT��m�_%y.£xy+_.l(l4aB^?h�Z��(a5y+_+^5`{m%d!^5aFZu«'�q~d#b{d#bnkT��m�_%y.£xy+_.l(l4aB^?h�Z�'�q4d.r?`{m%d!^%a¨Zu«'�q~d#b{d#bnkT��m�_%y.£xy+_.l(l4aB^?h�Z�A5_Bg?r(h�qxm%d!^5aFZu+\
ÑaÌHÕÖÙZðYËkô&Ò^Ï�ËRÊ)ÓkÕ8Ê�Ø�Þ¡×`MWËkØ�ÞÖËkÍ ÌWÏ�Ï^Ì76�Ò�áÖó�Ïx×`�WÌHÕ¥Ø���Ü¤ÞÖËRÙ�Ë�Ê ÞÖÌHÕÖÏ����8Ë ×H�ÖÏ�Ì¥ð�O�ð�ÌWÓ Ó ËYá,Ø�óWÒ�M,Ò�áÖó�ØZÞÖËPò¡Ï^ËRá¡×�Ó Ë�\.Ò^ØZÊ
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