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���"�3�'�����e�e��� ��hmU�v�a���qeom����Z�a|hbdX}�k1hbU�Z�Zi GZ3~¡hVqs¢£Tj¤�n¥¢¦Z'ZR}g§Xce~��/hbo�c�¨©~jvª� �l«N«N« �{�{��¬ª[{['§®®§XceabZ3}
¯�°"�j±�a'¬ � ��yXcsobhbvw~id�xwcsoR²®�³Z]y�omZ3abZ'�Bh�ce��ce�Xcsx�kBhbvw~'cexzY1qg}gZ'xG��U�vw~�U<csx�xªq��ua�hbq´Z'µ�csx�dXcshbZ�hbU�Z�v�Y´yzce~¡h
qe¢�hmU�Z�}gZ'xwcHkeZR}c{~��B�Xq���xªZR}g�eY1Z'�Bh�auqey�hbv�qe�¶qe�!Tj¤�n+hmU�omqed��{U�y�dghR¬´·Xd�o|hmU�Z'omY1qeomZe²¸��Z´vª�®µeZRalhmvª�Bc�hmZ
hmU�Z�vªY1yXc{~¡h�qs¢�a|dz~�U�Y1Z3~�UXce��vwa|Y�q{�©hmU�ZLa|ZRababvªq{��}gZ3x�cHk1¢¦q{oua|UXqeobhVTj¤�nShbo�cs�Xa|¢¦Z'o�a3¬"¯¶Z�a|UXq��¹hbUXcsh3²
§®k�~'csomZi¢¦dXxªx�k�hbdX��vª�X�©a|q{Y´Z�abkgalhmZ'YºyXcso�csY1ZihmZ'o�a'²®§*qshmU»§�d�x���Tj¤�n¼hbUXobq{d��eU�yXdghjcs�X}<abZ3ama|v�qe�<}gZ3x�cHk
Y�cHk©§*Z'�XZi½�h�¢¦omqeY¾hmU�ZLdXabZLqs¢�}gZ'xwcHkeZR}��j¤�¿La3¬
À»ÁBÂGÃmÄ�Å ��ÆJ�e�Ç�l«�«N« �e�B�g¬�[e[e²gTj¤�nJ²���v�obZ3xªZRaba���Z'hl�³q{ob�ga3²g}gZ'xwcHkeZR}��j¤�¿La
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��� ����� � ��� ce�Xaj~'Zih�ceo|hmv�~'xªZ��XqedXaj`ihbdz}gvªq{�Xaux�� Zi GZih]}�d<hbo�c�½z~�}�Z3ajc{~! Bd�vªh|hmZ'Y1Z'�BhmajZ'��Tj¤�n¹}Xcs�Xa
x�Z3a³om`3abZ3csd�f1x�qg~'cedgf©abce�XaN½zx�a�§Xc{a|`Ra³abd�o �l«N«N« �e�B�g¬�[e['§£¬ « ��yXcsobhbvw~idXxªv�Z'oR²{�XqedXa�y�om`3abZ'�Bhbq{�XaNdX��Y1q#"
}�W'x�Z]ce�Xcsx�kBhbv$ {dXZ% Bd�v ��q{dXa�yzZ3obY1Z'h�}�Z�~3csxw~id�x�Z'oVx�� v�Y1yXce~ihV}�Z]x�� qeyghmvªq{��}gZRaVce~! Bd�vªh|hmZ'Y1Z'�Bh�a³omZih�cso�}g`3a
&(' }�Z'xwcHkeZ3}¶��~��®��q���x�Z3}g�{Z'Y1Z'�Bhma*),+jabd�o�x�Z©}g`'§Xv h/}�Z©Tj¤�n"¬ « � y�x�dXa3²"��q{dXaL`'hbdX}gv�qe�zaLx-� v�Y´yzce~¡h�}.� d��
hmZ'xJY1`3~'ce��vwa|Y1Z�abd�ojx�Z3a]}g`3x�cev�a�}gZ�hmomce�Xal¢¦Z3o|h�au~iq{d�obhmaj}�Z/Tj¤�nJ¬*±jqedXa�Y1qe�Bhbomqe�za� Bd.� Z3��~�U�q{v�abv�amamcs�Bh
Y1`'hbvw~id�x�Z'dXabZ'Y1Z3�{h�x�Z3a�yXcso�csY1WihmobZRa�}gd a|kga|hbW'Y1Z{²£qe�¶y*Z'dgh��Bcs�{��Z'o�Z'� }g`3§�vªh�}gZ©Tj¤�n csv��Xa|v� {d/� Z3�
}�`'xwcsv¸}gZ�hmomce�Xal¢¦Z3o|h�Z3��dghmvªx�vwabce�{hux�Z3a�c{~! Bd�vªh|hmZ'Y1Z'�BhmauobZ'hmcso�}g`Ra'¬
0 Å �R� Ã ��1 � ��� �l«N«N« �{�{��¬ª[{[e²®Tj¤�n"²Xob`Ra|ZRcsdgf�amcs�Xa�½zx ²Xc{~! Bd�vªh|hmZ'Y1Z'�BhmaVomZih�cso�}g`3a
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�l«�«N« �e�B�g¬�[e[
;ª[�<XvwaphbUXZj}gZ�¢@c{~¡hbq�a|hmce�X}�ceom}�¢¦qeoN��v�omZ'x�Z3amapxªqg~3csxXceobZRc��XZihl��qeom�®a & ¯�°£��±ja +¡¬�¯�°£��±ja
cevªY c�h´y�omq�µBvw}gv����»��v�obZ3xªZRaba/~iqe�X��Z3~ihbv�µBvªhlkhbq hmU�Z � �BhmZ'om��ZihR²JomZ'yXobZRa|Z3�{hmvª�X��c»µ�csx�v�}ScsxªhbZ'om�Xcshbv�µeZ1hbq
~'x�c{ababvw~'csx « hbUXZ'om��Zihu°£��±ja3¬>=®v��X~iZ�hbU�Z3k�obZ� Bd�vªomZj�Xq�½�fgZR}©v��g¢¦omc{alhmobdz~¡hbdXobZ{²ehmU�ZL}gZ'y�x�q�k®Y1Z'�Bh³qe¢"a|dz~�U
�XZihl��qeom�®a�v�a�¢@cea|h´ce�X}¥c�hbhbo�ce~ihbv�µeZ�¢¦omqeY&hbU�Z�Z3~'qe��q{Y1v�~3csxNy*qev��Bh´qe¢uµBv�Z'�L¬ « µeZ3�¥vª¢uyzZ3o|¢¦q{obY�cs�z~iZ3a
~3cs���XqshN§*Z�}gv�obZR~¡hmxªk´~iqeY1yXceobZR}/hbqLhmU�q{abZuqe§�hmcsv��Xce§�xªZ�§®k´Y1Z3cs�zapqs¢¸cL��v�obZR}´��Zihl��qeom�G²evªh³a|Z3Z'Y�aphmUXc�h
¢¦d�hbd�omZ�}gZ3µeZ'x�qeyXY´Z3�Bhma�qs¢VhmU�Z�a|hmcs�z}�cso�} & �XcsY1Z3xªk{² �l«N«�« �e�B�g¬�[e[3c +¡²£~3csyXce§�x�Z�qs¢�hbo�cs�Xa|¢¦Z'omvª�X�<}Xc�hmc
csh�omcshbZ3aVdXy�hmq@?BA�t<§DC�a3²g��v�xªx¸Y�ce�eZ]v hjce��Z3µeZ'��Y1qeomZLc�h|hmomc{~¡hmvªµ{Z]abqex�dghbv�qe��¢¦qeo�Z3�Xabd�obv����1��q{Y1c{}gvw~
~'qe���XZ3~¡hmvªµ®vªhlke¬E=®vª�z~iZ1��vªomZ'x�Z3ama�ce~3~iZ3amajhbq�hbU�Z � �BhbZ3ob�XZihLv�a]hmU�Z1Y1q{a|h�~'qeY1Y1qe�!csy�y�x�vw~'c�hmvªq{��qe¢�hbUXv�a
�®v��X} qs¢j��Z'hl�³q{ob�ga3²pv h©abZ'Z3Y1a´omZ3c{a|q{�Xcs§�x�Z©hmq¶c{ababd�Y1Z�hbUXcsh´hmU�Z�hbo�c�¨©~���vªx�x�§zZ»~3csomobv�Z3} q�µ{Z'o/hbU�Z
��Z'x�x B�®��q�����Tj¤�nFC � n¼y�omqshbqg~'qex a|dXv hmZe¬
TVUXZ �l«N«N« �e�B�g¬�[e[Na|hmce�X}�cso�}�UXc{a£§*Z'Z3��}gZ'Z3y�x�k�a|hbdz}gvªZR}�v��LhbUXZ³xwcea|h£¢¦Z3� keZ3ceoma3²Hcs�X}/c�Y�d�xªhbv�y�x�v�~'v hlkLqe¢
yzcsy*Z'o�a�cey�y*Z3csomZ3}�vª��hbUXZ]x�vªhbZ'o�c�hmd�omZe²�~iq�µ{Z'omvª�X��csx�Y1q{a|h�cexªx c{a|y*Z3~ihmaVqs¢"hbU�ZLa|hmce�X}�cso�} ¬HGuq���Z'µ{Z'oR²{dXy
hmq�hmU�Zj�®��q���x�Z3}g�{Z�qs¢ hmU�Z]cedghbUXqeo�a'²{��q/amc�hmv�a|¢@ce~ihbqeomk/ce�Xcsx�kBhbvw~'cexXY1qg}gZ'x*qs¢ hmU�Zjv��BhbZ'o�ce~ihbv�qe��§*Zihl��Z'Z3�
hmU�Z��{�{��¬ª[{[´Y1ZR}gvªdXY ce~'~'Z3ama�~iq{�Bhbomqex & t»�j¤ +�xwcHkeZ3o3²�cs�z}¶hbU�Z�¢¦Z'Z3}�§Xce~��{B§zceabZ3}!Tj¤�n�~iq{���eZRalhmvªq{�
~'qe�Bhbomqex�Y´ZR~�UXcs�Xv�abY UXcea�§zZ3Z'�¥y�omZ3abZ'�BhmZ3} abq»¢@csoR¬�� a|v�Y1y�xªZ�Y1q®}�Z'x³¢¦qeo/Tj¤�n�hbU�omqed��{U�y�dgh´q�µeZ3o
�l«�«N« �e�B�g¬�[e[1UXc{aL§zZ3Z'� y�omZ3abZ'�BhmZ3}¶vª�I; �J< ²J��U�Z'omZe²JU�q���Z'µeZ3o3²Jc»}gvª *Z3obZ3�{h´ab~'Z'�Xceobv�q & d�y�x�v����¶Tj¤�n
~'qe���XZ3~¡hmvªq{�Xa³hbq�c1a|Z3obµ{Z'o�~iq{����ZR~¡hbZR}©hmU�omqed��{U�c´��vªomZ3} « hmU�Z'om��Zih�hmq´hbU�Z�c{~'~iZRaba�y*qev��Bh +³v�ajalhmdX}gv�Z3} ²
��UXvªx�ZL�³Z�~'qe�Xabvw}gZ'ou}gq����Xxªv�����hmomcs¨�~�q{��x�ke²���U�Z3obZ�½zxªZRaucsomZL}gq�����x�q{ce}�Z3}�¢¦obq{Y�c�~'c{~�U�Z�y�x�c{~iZR}�}�v "
omZ3~ihbx�k/q{��hbUXZ]c{~'~iZRaba�yzq{vª�BhLK�¬p·�dXo|hmU�Z'omY1qeomZe²{c{a�vªh³��v�x�x*§*Z�}�v�am~idXamabZ3}�xwc�hmZ'o�vª��}�Zihmcevªx ²BhbU�Z]cs�Xcexªkgabv�a
yXobZRa|Z3�{hmZ3}�v��M; �N< ²G}gq®Z3a���qehjx�Z3ce}�hmq�abcshbvwal¢@c{~¡hmqeomk©obZRa|dXx h�a���U�Z'�<hmU�Z��®d�Y/§zZ3ojqs¢p~iq{�BhbZ'�z}gvª�X��U�q{a|hma
�{Zih�aVx�ceob�{Ze¬
� �/hbUXv�apyzcsy*Z'o��³ZV��v�xªx�c{}�}gomZ3ama"hbU�vwapvwababd�Ze²e��v hmU/yXceo|hmv�~'d�xwcso�Z'Y1y�UXc{a|vwa�qe��hbU�Z�v�Y1yXce~ihpqs¢*Tj¤�n¢¦Z3Z3} "
§zce~���hbo�c�¨©~ & �XcsY1Z'x�ke²HhmU�ZPOXq�� qs¢zc{~��®��q���xªZR}g�eY1Z3�{h¸yzce~��eZ'hma + q{����Zihl��qeom�]yzZ3o|¢¦q{obY�cs�z~iZe¬J°¸v�Y1v hmvª���
hmU�Z1ab~'qey*Z�hbq�a|v����{xªZiBU�q{y ��Zihl��qeom�gajcexªx�q��uaudXajhbq���Z3�ex�Z3~¡h�a|q{Y1Z/~iq{Y1y�xªZ'f»y�U�Z'�XqeY1Z'�Xc�qg~'~idXobomvª�X�
v�� �l«N«�« �{�{�g¬�[e[iB§Xc{a|ZR}/c{}BBUXq®~u��Zihl��qeom�ga�; �.< ²Q; �.< ²BUXZ'x�y�vª�X��v��©�eZ'h|hbv����´c�§*Zih|hmZ'oVd��X}�Z'o�alh�cs�X}1qe¢¸hbU�Z
Tj¤�n�gt»�j¤¶v��BhbZ3omc{~¡hbv�qe�za'¬£±jZihl��qeom��y*Z'ob¢¦qeomY�cs�X~'Z���v�xªx®§*Z³Z3µ�csx�dXc�hmZ3}�½Xo�a|hJv���hmZ'omY1a"qs¢XhbU�omqed��{U�y�dgh
& Z'µ�csx�dXcshbZ3}�c�h�hbUXZ�hbo�cs�Xabyzq{o|h�x�cHk{Z'o +�ce�X}�hmU�Z'�<v���hmZ'omY�a³qe¢JabZ3ama|v�qe��}gZ'xwcHk1¢¦qeo�n�csomZihmq�g}gv�a|hbomv�§�dghbZR}
½zxªZ´hbo�cs�zal¢¦Z3oma3¬´t<q{obZ´v��¶}gZ'hmcevªxwa'²£�³Z´��vªx�xNcs�zcsx�k�R3Z�hmU�Z1vªY1yXc{~¡hLqe�!abdX~�Uy*Z'ob¢¦qeomY�cs�X~'Z�Y1Zihmobvw~'a�qe¢
hmU�Z©dXabZ©qe¢�hmU�Z©��Z'x�x ®�®��q���� }gZ'xwcHkeZR}¶�j¤�¿La�qeyghmvªq{�!¢¦qeo�Tj¤�nS;UTN< ²Jhbqe�{ZihmU�Z'o���vªhbU a|q{Y´Z1¢¦dXo|hmU�Z'o
v�Y1y�omq�µeZ'Y1Z3�{h�a�y�obq{yzqBa|ZR}©v��V; W.< ¬
� ��hbU�vwa�alhmdX}gk»��Z/��v�x�xJyXobZRa|Z3�{h�a|q{Y1Z/abvªY1y�x�Z´ce�Xcsx�kBhbvw~'cex"Y1qg}gZ'xwa3² ��U�v�~�U£²¸csx�§zZ3v h�obZ3y�omZ3abZ'�Bhbv�����ce�
vw}gZRcsx�vXRRc�hbv�qe��qs¢JhbUXZLobZRcsx¸a|hmcs�z}�cso�}�aby*Z3~ivª½z~3c�hbv�qe�za'²�ceobZLcs§XxªZ�hmq©~'csy�hbd�omZ]hbU�Z�¢¦d��z}�csY1Z'�Bh�csx£abkgalhmZ'Y
§*Z'UzcHµBv�qeoR¬»�ux�x�ce�Xcsx�kBhbvw~'cex�omZ3abd�x h�a�ceobZ�µ{Z'omv ½XZR}!§®k¶Y1ZRcs�Xa�qs¢�Zif®hbZ3�Xabvªµ{Z©�®d�Y1Z'omv�~3csx³abv�Y�d�xwc�hmvªq{�Xa'²
~3csomobv�Z3}�qedgh�dXabv����1hbU�ZL�zam�Y;[Z\<£yXc{~��Hce�eZ{¬
TVUXZ�yXceyzZ3o1v�a/qeom�{ce��vXR3Z3}¥c{a�¢¦q{xªx�q��ua\]©vª�%=®Z3~e¬ �cs�z}^=®ZR~s¬ ��c§�obv�Zi¢]}gZ3am~iomvªy�hbv�qe�Sqe¢uhbUXZ�y�omqshmqg~iqex
§*Z'UzcHµBv�qeo´cs�X}¥qs¢�hbUXZ�}gZ3x�cHk{Z3} �j¤�¿La�Y´ZR~�UXcs�Xv�abY<²pobZRa|y*Z3~ihbv�µeZ'x�ke²pceobZ©omZ'y*qeobhbZR} ¬ � �%=®Z3~e¬��hbU�Z
hmU�omqed��{U�y�dgh�ce�Xcsx�kga|vwa]v�aLyXobZRa|Z3�{hmZ3} ²"��U�Z'omZ3c{a_=®Z3~e¬`T�}gZRcsxwaL��v hmU¥a|UXqeobhLTj¤�n hmomce�Xa|¢¦Z'o�a'¬@=®ZR~s¬@W
~'qe�X~'xªdz}gZ3a�hmU�ZLyXcsy*Z'o���vªhbU»c1abd�Y1Y1ceobk�qs¢£hmU�ZLomZ3abd�x h�a�cs�X}<abqeY1Z�qey*Z'��v�amabd�Z3a3¬
a�b�cJdUe�f�egeihJj�kNlidUmon:p�nBf�qJrUp�eshJe6lgm�tXm\u�hJe�mon:lgcJp>dUj�kBf�uvl6m�twlicJp>x�y�zse6{Bm#|}mon~b�y��Yk.p���tXmo��jLf�nJu�p���nJp��orUp�uvlgdUnN�

lgcJp�u�mohJkJrUdUnJ��q.pvl(|�p�p�nLlicJp�li�gf���u�{Bm�|�f�nJ��eimoj�p�egu�p�nBf��idUm����Np�k.p�nJ�Jp�n�l�kJf��gf�j�pvlip���e#�NeghJugcLf�e���b6bYf�nJ��q.m�l�lgrUp�nJp�u��
qBf�nJ�N|6dU�Nlic��
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Ce¤��
Y1ZR~�UXcs��vwabY ;ª[o< ¬N� ��qg}gZ]xªvwalhmZ'�Xa�hmq�hmU�ZL~�UXcs�X��Z'x*¢¦qeo�c�hbv�Y1Z]Z� BdXcsx*hbq/hbUXZ�}�v hmobv�§�dghmZ3}�vª�BhbZ3olB¢¦omceY1Z
abyXc{~iv���� & ��� ·s= +¡¬ � ¢*hmU�ZuY1Z3}�vªd�Y vwaNabZ'�XabZ3}´vw}gxªZ{²ehmU�Z'�©c�o�cs�z}gqeY §Xce~��{qs ©vwaN�eZ3��Z'o�c�hmZ3} & hmU�v�a�v�aNhbU�Z
~'qex�xªvwabvªq{��cHµ{qevw}�cs�X~'Z�yzcsobhuqs¢�hbU�Z�y�obqehbqg~iq{x$+i¬ � d�obv����1hmU�Z�§Xc{~��eqs »hmU�Z���qg}gZL�{Z'Z3yXa�qe�»abZ'�Xabv����1hbU�Z
~�Uzcs����Z3x ¬ � ¢l²�c�h³hbU�Z]Z'�z}�qs¢ hmU�Z�§zce~��eqe J²{hbUXZjY1Z3}gv�d�Y¾vwa³a|hbv�x�xz¢¦q{d��X}©hbq�§*Z]v�}gx�Ze²BhmU�Zj��qg}gZ]�eZ'hma�hbU�Z
hmqe�{Z'�©cs�z}1Y1cHk1a|hmcsobhNhmomc{a|��Y1vªh|hmvª���z¬�=®vª�z~iZj�Xq�~�UXcs�X��Z'xzxªqBce}�abZ'�Xabvª�X��Y1Z3~�UXce��v�abY v�a³y�omq�µBvw}gZR} ²{ce�
Z'fgy�xªvw~ivªh�c{~��B�Xq���xªZR}g�eY1Z'�Bh�vwa���Z3~'Z3amabceobk�hbq�v��g¢¦qeomYºhbU�Z��Xq®}�Z�qs¢�hbUXZ�a|dz~'~iZRabaoCR¢@cevªx�d�omZ�qs¢pv h�a�hmomce�Xa*"
Y1vwababv�qe�¸¬JT£q�c{~'~iq{Y1y�xªvwabU�hmUXc�hR²e��U�Z3�´c���qg}gZVomZ3~'Z'v�µeZ3apc]yXc{~��eZ'h3²ecs¢ hbZ'oNc�abU�qeobhpvª�BhmZ'ob¢¦omceY´Z�abyXce~'vª�X�
& = � ·H= +¡²"v h�abZ'�z}�aLc<a|U�q{o|h��j¤�¿�yXce~��{Zih�hbq»v��g¢¦qeomYÇhmU�Z©a|q{d�o�~iZ1qs¢³hbU�Z�q{dghm~'qeY1Z1qs¢�hbU�Z�y�omZ'µ®v�qedXa
hmomc{a|�XY´vwama|v�qe�¸¬s=®v��X~iZ8= � ·H=/vwapY�dX~�U�abU�qeobhbZ3oJhbUXce� ��� ·H=G²eUXvª�{U�Z'opy�omv�qeomv hlk�vwa��ev�µeZ3�´hbq]hbU�Zu¢¦Z'Z3}�§Xce~��
Ozq�� ; �.< ¬pTVU�Z]xªZ3���shmU�qe¢¸hbU�Z]§Xc{~��eqs <v��{hmZ'omµ�csx ²BZ'fgy�obZRababZ3}©vª��a|x�qsh�a'²®vwa³o�cs�z}gqeY1x�k´~�U�qBa|Z3�©v���hmU�Z]abZih
�������������������������� ² ��U�Z'omZ ��� }gZ'��qehbZRajhmU�Z�ce~ihbdXcex"��v��X}gq�� abvQR'Ze¬/��h]hmU�Z´§zZ3�ev�����v����X² ��� v�a
abZihVhmq´c´y�omZ3}gZ'½X��ZR}©µ�csx�d�Z ��� ��!#" ¬ � ¢Jc1~'qex�xªvwa|v�qe��qeo�xªqBaba�qg~'~'d�o�a'²BhbUXZL��Zihl��qeom�1v�a�c{ababd�Y1Z3}©hbq1§zZ
~'qe���{Z3a|hbZR}%$ehmU®dXa'²{hbUXZ�~iq{���eZRalhmvªq{����vª�z}gq���qs¢ hbUXZj��qg}gZRa�v��®µeqex�µeZR}´vª��hmU�Z�~iqex�x�v�abvªq{��v�a³}gqedX§�xªZR}©cs�z}
ce��qshmU�Z'o³hbo�ceabY1v�amabvªq{��c�hbhbZ'Y1ygh�vwaVY�ce}gZ{¬�TVUXZ]~'qe���{Z3a|hbv�qe�©��v��X}gq��+~3cs���XqshV�eomq��¹vª�X}�Zi½X��vªhbZ3xªk{²g§�dgh
Y�cHk�omZ3c{~�U�c´Y�c�fgvªY/d�Y�µ�csx�d�Z�qs¢'& ��( ��� ��!)"+* ��� �-,�. $�Y1qeomZ'q�µeZ3o3²{v ¢pc´yXce~��{ZihVvª�z~id�o�a0/ ~iq{xªx�v "
abv�qe�Xa3²���U�Z3obZ1/32�/54@²zv hjvwaj}�obq{y�yzZR} ¬ � ¢Nc´hbo�cs�XabY1v�ama|v�qe�<vwaj}gZ'hbZR~¡hbZR}<��U�v�xªZLhmU�Z�§Xc{~��eqe ~iq{d��BhbZ'o
Uzceau�Xqsh�omZ3c{~�U�Z3}�R3Z'omqX²*v h�ajµ�cexªd�Z/v�aj¢¦omq�R'Z3��cs�z}»obZ3xªqBce}gZR}»cea�a|q®qe� c{auhmU�Z/~�Uzcs����Z3x"vwa]a|Z3�Xa|ZR}»vw}gxªZ
¢¦q{ouc �j� ·H=G¬
TVUXZ�alh�cs�X}�ceom}�Z3�X~iq{Y´yzceama|ZRa�cex�abq©cs�<Z'fBhmZ'�X}�Z3}�vª�BhmZ'ob¢¦omceY´Z�abyXc{~iv����X² «N� ·s= ²X��U�vw~�U»a|UXcexªx£§zZ�dza|ZR}
��UXZ'��Z3µeZ'ojhbU�Z1n�G76 v��X}gvw~'cshbZRauhmq©hbUXZ1t»�j¤ hbUXcsh]c�¢¦omceY´Z/obZR~iZ3yghbv�qe�»�Vcea���qsh�a|dz~'~iZRal¢¦dXxªx�k ~iq{Y�"
yXxªZ'hbZ3}¸¬ «p� ·H=¹vwa�y�obq�µ®vw}gZ3}¼hmq¥x�Zih�hbU�Z�hbo�cs�XabY1v hbhbv���� a|hmcshbv�qe�¹omZihbo�cs�za|Y1vªh©hbU�Z¶yXc{~��eZih���v hmU�qedgh
v��BhbZ3o|¢¦Z3obZ3�X~iZ�¢¦obq{Y hbU�Z<omZ3~'Z'v�µBv����¶alh�c�hbv�qe�£¬^Guq���Z'µ{Z'oR²pd��X}gZ3o´hbU�Z»ceamabd�Y1yghbv�qe�¼qs¢jvw}gZRcsx�~�UXcs�X��Z'x
~'qe�X}�v hmvªq{�Xa'² «N� ·s=<}�qBZRaV��qshuUzcHµeZ�c1�eomZ3c�hVv�Y´yzce~¡huq{���XZihl��qeom�©yzZ3o|¢¦q{obY�ce�X~iZ{¬�TVUXv�aVvwau}gd�Z�hmq1hbU�Z
¢@c{~¡hNhmUXc�h «p� ·H=�ce~ihma³c�hNhmU�ZjomZ3~'Z'v�µeZ'o³a|vw}gZe¬��ja�cs��Z'f�csY1y�x�Ze²{~'qe�Xabvw}gZ'o�cLyXcsv�oNqe¢¸��qg}gZ3a�Zif�~�UXcs�X�ev����
}Xc�hmcX¬ � �»abdX~�U c�abv hmdXc�hmvªq{�¸²z~'qex�xªvwa|v�qe�za�Y�cHk�~ix�Z3ceobx�k©qg~'~'d�oR¬FGjq��³Z3µeZ'oR²�abvª�X~'Z�c1hbo�cs�za|Y1vªh|hbv�������qg}gZ
~3cs���XqshuomZ3~iZ3vªµ{ZL}�c�h�c�²X�Xq®}�Z3a���v�xªx"§zZR~iq{Y´Z/cH��ceobZ�qs¢JhbUXZL¢@csv�xªdXobZ�qe¢�c�hbo�cs�XabY1v�ama|v�qe�<c�hbhbZ3Y´y�hjqe��x�k
§®k»Y1Z3ce�Xa�qs¢³hbU�Z��j¤�¿ hmvªY1Z3qedgh�Z'f®yXvªo�c�hmvªq{�¸¬�TVU®dXa3² «p� ·H=��vªx�xp��Z'µ{Z'o�§*Z´dza|ZR} ¬ GjZ'�X~'Ze²¸Z3µeZ3��vª¢
«N� ·s=�Y1cHk´ce~ihbdXcexªx�k�§*ZudXabZ3}1��U�Z3��hbUXZ'omZucsomZ�Y´q{obZVhmUXcs�1hl��q���qg}gZRaN~iq{�BhbZ'�z}gvª�X�L¢¦qeophmU�Zj~�UXce����Z3x ²
��Zu��v�xªx ²®vª�©hbU�Z�¢¦qex�xªq���v����z²e��Z3�ex�Z3~¡h�v h�a�v�Y1yXce~ih³q{����Zihl��qeom�/y*Z'ob¢¦qeomY�cs�X~'Ze¬H=®v�Y�d�xwc�hmvªq{��obZRa|d�xªhma³��v�xªx
abd�y�y*qeobhVhbU�ZLµ�cexªvw}gvªhlk©qs¢JhbU�vwauc{ababd�Y1yghbv�qe�£¬
�j�©qey�hbv�qe�XcexX^�TL= Ce¤�TL=1Y1ZR~�UXcs��vwabY vwaNZ3�X~iq{Y´yzceama|ZR}/§®k/hbU�Z]alh�cs�X}Xcso�}�hmq/cHµ{qevw}�hmU�Zj��Z'x�x B�®��q����
UXv�}�}�Z'�hbZ'omY1vª�zcsxpy�omqe§�x�Z'Y qs¢�¤�=Xt»�V®§XceabZ3}¶t»�j¤�yXobqehbqg~iq{x�a3¬ � �hbU�vwaL~'c{a|Z{²£c�¢ hmZ'o�c �j� ·H=¶cs�z}
c´o�cs�X}�qeY�§zce~��eqe J²�c1^�TL=�yXc{~��eZih�vwauabZ'�Bh�hbq1hmU�ZLvª�BhmZ'�X}gZR}»}gZ3a|hbv��Xcshbv�qe�¸¬��u¢ hbZ3o�c = � ·H=G²�hmU�Z�}gZRa*"
hmvª�zc�hbv�qe��obZ3y�xªv�Z3aj��v hmU�c�¤�TL= ²*abvª�{�Xcsx�x�vª���1hmq�cexªx"hbU�Z´alh�c�hmvªq{�Xauv�� o�cs���{ZLhbU�Z�¢¦qeomZ3abZ'Z3� }gd�o�c�hbv�qe�»qe¢
hmU�Z�yzce~��eZ'huZif�~�UXce���eZ{¬V�u¢ hbZ3o]c@= � ·s= ²XhmU�Z/abZ'�X}�Z'ojY�cHk�hbU®dXa�alh�csobhjv h�auhmomce�XabY´vwama|v�qe�¸¬�±jqshbZ�hbUXcsh3²
v��¶hbU�vwaL�VcHke²Jc�µ®v�o|hmdXcsx³~�UXcs���XZ'xNabZ'�Xabvª�X�»Y´ZR~�UXcs�Xv�abY vwaLy�omq�µBvw}gZR} ²"abvª�z~iZ�csx�xphbUXZ�alh�c�hmvªq{�Xa���U�vw~�U
omZ3~'Z'v�µeZR}�hmU�Z�¤�TL=¶Y�cHk�dXy*}�cshbZ�hmU�Z'v�o��XZihl��qeom�csx�x�q®~3c�hmvªq{�µ{Z3~¡hmqeo & ±j�98%+�cs�X}!�{q»vª�¥a|hmce�X}BB§®k
¢¦q{o�hbU�Z���U�q{xªZ�}gd�o�c�hmvªq{��qe¢¸hbU�Z�yXc{~��eZ'h�Z'fg~�Uzcs���{Z & hmU�Z�~�UXce����Z'xGvwa ' µ®v�o|hmdXcsx�x�k�)�abZ'�za|ZR}©§�dXabk +¡¬NTVU�Z
� ¤�·¥q{yzZ3omcshbv�qe�Xa���vªhbU»^�TL= Ce¤�TL=�ceobZ�}gZ'yXv�~ihbZ3}�v��»·"v��X¬�[e¬
¯¹Uzc�h��³ZL}gZRab~'obv�§*Z3}<cs§*q�µeZ{²Bvwa�hbUXZ�a|qs®~'cexªx�Z3} � vwalhmobv�§�dghmZ3}�¤³q®qeo�}gv��Xc�hmvªq{��·�dX�X~¡hmvªq{� & � ¤�· +Vq{yzZ3o,"
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CTS

DATA

SIFSDIFS B.O.

RTS

ACK

SIFS

SIFS

·Jv��ed�omZ1[�]N�e�B�g¬�[e[ � ¤�·Sqey*Z'o�c�hbv�qe�za³��vªhbU»^�TL= C{¤�TL=

2 6 6 6 2 6 4

Control
Frame

ID
Duration

1
Addr. 

2
Addr.

3
Addr.

Control
Sequence

4
Addr.

Body
Frame 

Field Length
(bytes) 2 0−2312

FCS

·Jvª�{d�omZL�"]p�e�{��¬ª[{[�t �j¤¼¢¦o�csY1Z]¢¦qeomY1csh

cshbv�qe�1Y1qg}gZ�$BhbUXZjalh�cs�X}Xcso�}1Z'�X~'qeY1yXceamabZ3apcsxwabq�cs��qey�hbv�qe�XcexXnJqev��{h�¤³qBq{om}�vª�Xcshbv�qe��·�dX�X~¡hmvªq{� & n³¤�· +
Y1qg}gZ{²g��U�v�~�U�v�aV��Z'x�x a|dXv hmZ3}�hbq�~iZ3�{hmomcexªvQR'ZR}�qey*Z'o�c�hmvªq{��ce�X}©UXce�X}gx�vª�X�´qe¢"}gZ3x�cHk{®abZ'�za|vªhbv�µeZ]csy�y�x�vw~'c "
hmvªq{�Xa3¬�Guq���Z'µ{Z'oR²3Y1qBalhJqs¢ghbUXZ�¯�°£��± ~3cso�}�a£c{~¡hmdXcsx�xªkLcHµ�csv�x�x�ce§�xªZ�qe�LhmU�Z�Y�csom�eZ'h"}gq���qshJvªY1y�x�Z'Y1Z'�Bh
n�¤�· ¢¦qeou~'qeY1y�x�Zifgvªhlk©obZRceabqe�Xa3¬
��h�hbUXZ]yXUBkgabv�~3csx*x�cHk{Z'oR²shmU�ZLalh�cs�X}�ceom}©Z'�X~'qeY1yXceamabZ3aphmU�omZ'Z�}gv  GZ'omZ'�BhVqeyghmvªq{�Xa\]Jv��g¢¦o�csomZ3} ²{¢¦omZ  Bd�Z'�z~ik
UXqey�y�v�����cs�z}�}gv�omZ3~¡huabZ  Bd�Z3�X~iZ�¤ � t»��¬�¯¶Z�¢¦qg~idXaVq{��hbU�Z�xwcea|hVq{yghbv�qe� & hbU�ZLq{��ZL~id�omobZ3�Bhbx�k�vªY1y�x�Z "
Y1Z3�{hmZ3} +i²Bce�X} ²{¢¦d�obhbU�Z3obY1qeomZe²{dXabZ�hbU�Z�yXcso�csY1Z'hbZ'o�ap}gZRab~'obv�§zZR}1¢¦qeo�qey*Z'o�c�hbv�qe�zapvª�©hbU�Z & � A � GLR � =Xt
§zcs�X} ²g�®��q����<cea��{�{��¬ª[{['§ ; �B< ¬

� � ���i���©%'��� 6��
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¯¹UXZ'��omd����Xvª���´q�µeZ3o�§Xce�X}gx�vªY1vªhbZR}�~�UXce����Z3x�a3²BabdX~�U�cea³��vªomZ'x�Z3ama�q{��Z3a3²®qe��Z]qs¢ hmU�Z�§Xceabvw~�hbZR~�U���v$ Bd�Z3a
hmq�v�Y1y�obq�µ{ZuTj¤�n hmU�obq{d��eUXy�dgh³vwa�hbq�hmU�v��©hbUXZu¢¦Z'ZR}g§Xc{~��/hmomcs¨©~s²B§Bk1omZ3}gdz~iv����LhbUXZLOXq��¹qe¢£ce~��®��q���x "
ZR}g�eY1Z3�{h�yXc{~��eZ'hma3¬ � �»abdX~�U�c´�VcHke²®Y1qeomZ�§zcs�X}g��vw}®hmU�vwaVZ'�za|d�omZ3}�hbq´hmU�Z�¢¦qeom��ceom}�Tj¤�nSx�v����G²ghbU®dXa
c{~�U�v�Z'µ®vª�X�©c©U�v��eU�Z3ouhmU�obq{d��eUXy�dgh3¬]TVU�vwauvw}gZ3cX²*qe¢�~iq{d�omabZe²zy�omZ3abZ'�Bhma�}gomcH��§zce~��ga�ceaj�³Z3xªxg]VhbU�Z/Y�csv��
q{��Z�v�aJhmUXc�hR²s§®kLhbU�v�����v����]hbUXZV�j¤�¿IOXq��L²ec�hJhbUXZ�§*Z'�{vª�X��vª�X��hmU�Z�~iq{���eZRalhmvªq{����v��X}gq��¥�{obq��uaJa|x�q���Z'oR²
ce�X}1hmU�v�a³omZ3abd�x h�a'²Bv����eZ3��Z'o�csx ²ev���ce�©vª�z~iomZ3ceabZ3}�abZ3amabvªq{�©}gZ'xwcHk´¢¦qeo³abU�q{o|hVTj¤�n¥a|ZRababv�qe�Xa3²{��UXv�~�U�~'qe� "
a|hbvªhbd�hbZ�Y1qBalhjqe¢�hbU�Z�hbo�c�¨©~�~'ceobomv�Z3}�q�µeZ'ouhbU�Z � �{hmZ'om��Zih ;ª[R�J< ¬LGjq��³Z3µeZ3o3²ghmU�vwaj}go�cH��§Xce~���~'cs�»§*Ze²*vª¢
�Xqsh�Z3xªv�Y1vª�XcshbZR} ²BabZ'omv�qedXabxªk/Y1v hmvª�Bc�hbZR} ²B§Bk´dXabvª�X��ce}�ceyghbv�µeZVhmZ3~�U��Xv( Bd�ZRa�abdX~�U©ceaNhbU�Z�qe��ZRaN}gZ3am~iomv�§zZR}
v��V; WB< ¬
TVUXZ�alh�cs�X}Xcso�}�}�Z'xwcHkeZ3}<�j¤�¿ hbZR~�U���v$ {dXZL¢¦qeo]Tj¤�n ; TB<Jabd��e�{Z3a|hma�hbUzc�h]ce�»�j¤�¿ yzce~��eZ'hja|UXqed�xw}<§zZ
abZ'�Bh]Z'µeZ3obk�� * &©obZR~iZ'v�µeZR}<yXce~��{Zih�a'¬ � ¢N�Xq�yXc{~��eZih�v�a�obZR~iZ3vªµ{Z3}�¢¦qeo]Y1qeomZLhbUXce��c�hmvªY1Z3qedgh]yzZ3obv�qg}
������ ²Bce�©ce~��®��q���x�Z3}g�{Y1Z'�BhpyXce~��{ZihNUXc{a�hbq�§*Zu�{Z'��Z3omcshbZ3}¸¬ � h�vwa�~'xªZRcsophmUXc�h³§Bk/¢¦d�obhbU�Z3oNomZ3}gdX~'vª�X�LhbU�Z
�®d�Y/§zZ3o�qe¢��j¤�¿La'²*��Z�Y�cHk<�{csv��»§Xce�X}g��vw}®hbU¸²¸cshjhmU�Z/Z'fgyzZ3�Xa|Z/qs¢�c�Y�dX~�U�abx�q��³Z3ou�eomq��VhbU»qe¢NhbU�Z
~'qe���{Z3a|hbv�qe�<��v��X}gq���c�huhmU�Z�§*Z'�{vª�X��vª�X�©qs¢�hbUXZ/~iq{����ZR~¡hbv�qe�»q{ojc�¢ hmZ'o]c�yXce~��{Zihjx�q{ama3¬V±jqshmZ�hbUzc�h3²*v��
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�{�{��¬ª[{[���Zihl��qeom�ga'²*hmU�Z´¢¦Z'Z3}�§Xce~��»hmomcs¨©~�UXc{a�c�µ{Z'omk alhmobq{����v�Y1yXce~ih3²£}gdXZ/hmq�hbU�Z1Zif®hmobZ3Y´Z3xªk»UXvª�{U
q�µ{Z'omU�Z3c{}�Z'�z~iqeY1yXc{ababZ3}�§®k©hbUXZ�alh�cs�X}�ceom}¸¬
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� ��hbU�vwaLabZ3~¡hmvªq{�¸² ��Z/��v�xªxpyXobq�µ®vw}gZ/~'xªqBa|ZR}B{¢¦q{obYÇcsyXy�obqHfgv�Y�c�hbZ�¢¦qeomY�d�xwceaj¢¦qeo]hbUXZ/hmU�omqed��{U�y�dgh�qs¢³c
y*Z'o�abv�a|hbZ3�{h´Tj¤�n�~iq{����Z3~ihbv�qe�¸¬ � �ST"ce§¸¬�[©�³Z�obZ3yzq{o|hmZ3}¶hbUXZ�yXceomceY´Z'hbZ3omaL��Z�dza|ZR}¶¢¦qeo´Z'µ�csx�dXc�hmvªq{�
yXd�oby*q{abZ3a3¬����!cs�X}��������¼obZ3y�obZRa|Z3�Bh³hmU�Z]hbv�Y´Z���ZR~iZRabamcsomk´hbq´hbo�cs�XabY1v hVhmU�Z�xªq{���´n�¤�°£n¼y�omZ3csY/§�x�Z
ce�X}hbU�Z�y�U®k®abvw~'csx BxwcHkeZ3o�UXZ3ce}�Z'oR²¸obZRa|y*Z3~ihbv�µeZ3xªk{¬�±uqehbZ1hmUXc�h���Z©ceama|dXY´Z1hmUXc�h�cexªx³��qg}gZ3a�dXa|Z�x�qe�X�
n�¤�°£n¼U�Z3c{}gZ'o $gU�q���Z'µ{Z'oR²{§®k�abd�§Xa|hbvªhbd�hbv����1hbU�Z�cey�y�omqey�omvwc�hbZ�µ�csx�d�Ze²Xcex�abq/hbU�Z�~3ceabZ]qe¢JabU�qeobhun³¤�°£n
yXobZRcsY�§XxªZ�Y�cHk §zZ<hmobZRc�hbZR}¥v���Y�dX~�U hbU�Z»amcsY1Z<��cHk{¬ ��a´¢@cso©cea/hmU�Z<hbo�cs�XabY1v�amabvªq{�¥omce���eZRa1csomZ
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x�Z'�X�shbU<qe¢�Tj¤�nPC � n�U�Z3c{}gZ'o�vwa/( 
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��a�vªhj§zZR~iq{Y´ZRaucsyXyXcsomZ'�Bh3²®hmU�Z�v�Y1yXce~ihjqs¢pTj¤�n¹�j¤�¿La�vwa�µeZ3obk©UXvª�{U¸²X}gd�Z�hbq1hbUXZ�vª�XU�Z'omZ'�Bhbx�k�UXvª�{U
q�µ{Z'omU�Z3c{}»qs¢V�e�B�g¬�[e[4;�[e[o< ¬�TVU�v����{a�Z3µeZ'��³q{omabZ'���U�Z'�¶��Z1~'qe�Xabvw}gZ'o]hbUXZ´yXobZRa|Z3�X~iZ´qs¢Vcs�!ce}B®U�qg~
omqed�hbv����»y�omqshbqg~'qex ²"��U�vw~�U¸²�Z'µ{Z'� vª¢u��qsh/��Z3~'Z3amabceobk»¢¦q{o�¯�°"�j±ja3²pY�cHk�v�� hbdXob� y�omq�µ®v�}�Z©a|ZRcsY1xªZRaba
~'qe���XZ3~¡hmvªµ®vªhlk�¢¦q{oNhbUXZj��q{Y1c{}gvw~VdXa|Z3o3¬ � ¢ hbUXZ�ce}�µeZ'obhbvwabZ3}´��vª�z}gq�� �Vcea�a|Z'h³Z  BdXcexghbq ��& v���hbUXv�a³a|Z3�Xa|Z
��Z´¢¦qeo�~iZ´hbUXZ©Tj¤�n�a|q{d�om~'Z�hmq csx���cHkga���cev hL¢¦q{o�hbU�Z©~'qeomobZRa|y*qe�z}gvª�X���j¤�¿	+���Z��³q{d�x�}UXcHµ{Z/hmUXc�h
hmU�Z�cHµeZ3omce�eZu§zce~��eqe »hbv�Y1ZLqs¢Jc´�{vªµ{Z'����qg}gZLv�a\]

��� * ����� ���
	�� ��� �0!#" � ��
& � & T�+
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��UXZ'omZ3ceauhbU�Z´qshmU�Z'o���vªx�xJ¢¦obZ3Z�R3Z�vªhmajhbo�cs�XabY1v�ama|v�qe�£²z�Vcsvªhj¢¦q{ojhmU�Z´~�Uzcs����Z3x£hmq�vw}gx�Z/cs�Bcsv��¸²Gcs�X}<hmU�Z'�
omZ3abqeobh©��vªhbUDc¥§Xce~��{qs  ~'qed��BhmZ'o�abZih�hbq /���� � � 	 � � � � � /���� ��� 	 ��� � � ¬ � ¢�§*qshmU�U�qBalh�a©UXcHµ{Z
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¯¹UXZ'�¶dXa|v�����hbU�Z�^�TL= C{¤�TL=»Y1Z3~�UXce��vwa|Y<²¸~iq{xªx�vwa|v�qe�Xa�Y�cHk»qg~'~idXo�rldXa|hLqe�!^�TL=»yXc{~��eZih�a�$£§Bk ~'qe� "
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hmvªq{�Xa�v��1·Jv��X¬ W�¬ � hNv�a�csy�yXceobZ3�Bh"hmUXc�hphmU�Z��eq®qg}�Y�cshm~�U1µ�csx�v�}�cshbZRa�vª�´hbdXob�´qed�oNce�Xcsx�kBhbvw~'cexgy�obqg~'Z3}gd�omZe¬
� � hbU�Z�~'ceabZ©qe¢VY/d�xªhbv�y�xªZ�~iqe�X��Z3~ihbv�qe�Xa3²J}�Z'xwcHkBv���� �j¤�¿La�UXcea�c�}gd�y�x�Zif §*Z'��Z'½z~ivwcsx³Zi GZ3~¡hN]�½zoma|h3²
vªh1obZR}gdX~iZRaLhmU�Z�~'qe�BhbZ3�Bhbv�qe� ¢¦q{o�hbUXZ�~�UXce����Z3x�ce�X} ²NabZ3~iq{�X} ²pvªh´omZ3}�dX~iZRaLhbUXZ�hmvªY1Z�hmcs�{Z'�¥§®k!Z3c{~�U
abZ'�z}gZ'o|®}gZRalhmvª�zc�hbv�qe�´yXcevªo�hbq�Z'fg~�Uzcs���{Z�yzce~��eZ'hma3¬"TVU®dXa3²{§®k1~iq{�Xa|vw}gZ3obv����]hbUXcsh�ce�Bk´Tj¤�n a|v����1a|Z3�X}�a
ce�´�j¤�¿+Z'µ{Z'omk �LobZR~iZ3vªµ{Z3}/yXce~��{Zihma3²���Z�yXobqg~iZ3Z3}´ceapce§zq�µ{Ze²�§®k/~'qe�Xabv�}�Z'omvª����cs�´Z  Bd�v�µ�csx�Z'�Bhp�®d�Y�§*Z'o
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TVUXZ'�¸²"§Bk¶a|q{xªµ®v���� & [R� +jhbq{�eZihmU�Z'oL��vªhbU!Z� {dzc�hbv�qe� & [NT�+i²£��Z1Y1cHk��eZihLhmU�Z©cHµeZ3omce�eZ�hbv�Y´Z�a|y*Z'�Bh�v��
§zce~��eqe ¥cs�X}�hbU�Z©~'qex�xªvwabvªq{�y�omqe§zcs§�v�xªvªhlke¬�TVU�Z3�¸²"}�Z'��qehbv����<��v hmU
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TVUXZ�xªZ3µeZ3x¸qs¢NcsyXy�obqHfgv�Y�c�hbv�qe���³Z�Y1cHk��eZ'hu��v hmU»hbU�Z�y�obZ3µ®vªq{dXa�¢¦qeomY�d�xwc1UXc{a�§zZ3Z'�»hmZ3a|hbZR}�hbU�omqed��{U
Z'f®hbZ'�za|v�µeZ/�BdXY´Z3obvw~'cexJabv�Y�d�xwc�hmvªq{�Xa'¬ � �¶·Jvª�z¬UZ©�³Z´omZ'y*qeobhbZ3}»hbU�Z�Tj¤�n¹hmU�omqed��{U�y�dghR²¸cea�c�¢¦d��z~¡hbv�qe�
qe¢ �z² ¢¦qeo � * �  ¬1±uqehbZ´hbUXcsh�hbU�Z©ce§zq�µ{Z�¢¦qeomY�dXx�c�UXcea�§*Z'Z3�¶}�Z'omvªµ{Z3} �XZ'�ex�Z3~ihbv�����hbU�Z1y*q{ama|v�§�v�xªvªhlk
qe¢³hmvªY1Z3qedghLhmq»Zifgy�v�obZ,]]��vªhbU¥c�U�v��eU!�®d�Y/§zZ3o�qs¢���qg}gZ3a3²¸hmU�v�a��³q{d�xw}�x�Z3c{} hmq cs�!Zif®hbomZ'Y1Z3xªk UXvª�{U
hmvªY1Z3qedgh�µ�csx�d�Ze²g��UXv�~�U�v�aV��qehVabd�vªhmce§�xªZ]¢¦q{o�yXomc{~¡hbvw~'cex*cey�y�x�v�~3c�hmvªq{�XaV}gd�Z]hbq´v h�aV��Z'�Bc�hmvªµ{Z�v�Y1yXce~ih�q{�
abU�q{o|huTj¤�n�a|ZRababv�qe�Xa3²gceaVvªhu��vªx�x£}gvwab~'dXama|ZR}�v���hmU�Z�abd�§XabZ  Bd�Z'�BhjabZ3~ihbv�qe�¸¬
� hpvwaJhbU�Z3�1vª�BhbZ3obZRalhmvª�X�jhmq�abZ'ZVvª¢l²eZ3µeZ'�/��v hmU1Y�d�xªhbv�y�x�ZV~'qe���XZ3~¡hmvªq{�Xa3²sZ'��xwcsom�ev����jhbU�Z�Y�c�fgv�Y�d�Y�Tj¤�n
��v��X}gq�� a|vQR'Z1vwa�§zZ3��Zi½z~'v�cex ¬1T"q<}�q<abqX² ��Z1��qshmZ´hbUXcsh3²£cey�y�x�kBv����<qedXo]Y1qg}gZ3x�hbq�hbU�Z©~3ceabZ � * �
& ¢¦qeo�hmU�Z/amcs�{Z�qs¢Na|v�Y1y�x�v�~'v hlk��³Z/}gq©��qeh�hmcs�{Z�v��{hmq©ce~3~iqedX�{hj}�Z'xwcHkeZ3}<�j¤�¿La�v��»hmU�v�a�~'c{a|Z +¡²X��ZL�eZ'h3²
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� � ·Jv��X¬[Z/�³ZLomZ'y*qeobhbZR}�c�~iqeY1yXceobvwabqe��qe¢�hbU�Z�~'d�omµeZ3aVq{§ghmcevª�XZ3}�§®k�dXabv���� & ��[�+Vcs�z} & [3� +¡¬³¯Z��XqshbZ
hmUXc�hR²Bc{a�Z'fgyzZR~¡hbZR} ²B��U�vªx�Zj��vªhbU � � � §zZ'h|hmZ'o�yzZ3o|¢¦q{obY�cs�z~iZ3a�Y�cHk/§*Z�c{~�U�vªZ3µeZR}/��vªhbU�cLx�q��¼�®d�Y "
§*Z'o�qe¢z��qg}gZRa'²���U�Z3��hmU�Z�~iq{�{hmZ'�Bhbv�qe��¢¦qeoJhbU�Z�~�UXce����Z3xB�{Zih�UXcso�abU�Z'o & v ¬ Z{¬£hmU�ZV�®d�Y�§*Z'o�qs¢Gce~ihbv�µeZ³Tj¤�n
~'qe���XZ3~¡hmvªq{�Xa�vª�z~iomZ3ceabZ3a +¡²B��qeom�Bv����/��v hmU � * � Y�cHk�xªZRce}©hbq1c�x�v hbhbx�ZLyzZ3o|¢¦q{obY�ce�X~iZ�Z'��UXce�X~iZ3Y1Z'�Bh3¬
��h�hmU�vwa�alh�cs�eZ{²®�³Z���qed�xw}©x�vª�{Zjhmq�alhmobZRabaVcs��vª�BhmZ'omZ3a|hbv�����¢¦ZRc�hmd�obZ�qe¢¸hbU�ZL�{�{�g¬�[e[�t»�j¤NBxwcHkeZ3o³abyzZR~ "
vª½z~3c�hbv�qe�za'¬VTVU�Z�c{~'~iZRaba�hbq�hmU�Z�abUXcsomZ3}�Y1Z3}gv�d�Y v�ajyzZ3o|¢¦q{obY1ZR}<µBvwc�c�y�x�Z3abv�q®~�UXobq{��qedXa�Y1Z3~�Uzcs��vwa|Y<²
��UXv�~�U�Y�cHke²Bv���y�obv��X~'vªy�x�Ze²®abdg *Z3oN¢¦omqeY d��g¢@cevªom��Z3amaNyXobq{§�xªZ3Y�a�}gd�Zuhbq�hmU�Zj}gvª GZ'omZ'�Bh�abyXc�hmv�cexXx�qg~'c�hmvªq{�
qe¢phbU�Z´U�qBalh�a'¬LTVU�vwa'²Gv����{Z'��Z3omcex ²G~iq{d�x�}�xªZRce}<hmq�}gvª GZ'omZ'�Bh�^�T�TJa�¢¦qeo�}gv  GZ'omZ'�BhLTj¤�n+~'qe����ZR~¡hmvªq{�Xa'²
yXobq�µ®vw}gvª�X��hmU®dXa³ce�1vª��UXqeY1qe�{Z'��Z3qedXa�hmU�omqed��{U�y�dghNhmqLµ�csomvªq{dXaNTj¤�n x�vª�X�®a3¬sGuq���Z'µeZ3o3²e§Bk´Z'Y1y�x�q�k®vª�X�
c�a|x�qshbhbZ3}!§zce~��eqe J²�cs�z}!§Bk!~�U�q®q{abv����<hbU�Z�a|x�qsh�hmvªY1Z�hbq §*Z�Y/dX~�U §�v��e�eZ3oLhbUzcs�!hbUXZ�y�omqeyXce�{cshbv�qe�
}�Z'xwcHke² � ¤�·¹v�a�ce§�xªZ/hbq ' U�v�}�Z )�hmU�Z�}gv  GZ'omZ'�z~iZ3a]v��¶^�T�T }gd�Z/hbq�hbU�Z1y�omqeyzcs�{cshbv�qe� }gZ3x�cHk{¬�TVU�vwa]v�a
qe¢J~'qed�o�a|Z�c´}gZ3abvªo�cs§XxªZ�¢¦Z3cshbd�omZe²g��U�vw~�U<csx�xªq��ua3²B¢¦obq{Y�c�y*Z'ob¢¦qeomY�cs�X~'Z�Z3µ�csx�dXc�hmvªq{��y*qev��BhVqe¢"µ®v�Z'�L²®hbq
' ¢¦qeom�eZ'h*)LhbUXZ/abyXc�hmv�cexJ}gv�Y1Z'�Xabv�qe� qe¢phbU�Z´��Zihl��qeom� & qs¢�~iqedXomabZ�d��X}�Z'o�hbU�Z1ceama|dXY´y�hbv�qe�<hbUzc�h��³Z´csomZ
}�Z3csx�v����1��v hmU<c1abvª�X�ex�Z¡BUXqey�am~iZ3�Xcsomv�q +¡¬
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� h�vwa���v�}gZ3xªk�ce~��®��q���x�Z3}g�{Z3}´hbUzc�h3²�cex hmU�qedX�eU�c1a|hbdX}�k�qs¢£hmU�omqed��{U�y�dgh�¢¦qeoVy*Z'o�a|vwalhmZ'�BhuTj¤�n ~'qe���XZ3~ "
hmvªq{�Xa�v�a]qs¢³vª�BhbZ3obZRalh�hbq<~�UXcso�ce~ihbZ3obvQR'ZL��Z'hl�³q{ob��y*Z'ob¢¦qeomY1ce�X~iZ{²Gv hL}gq®Z3a���qsh�omZ�OXZR~¡h]hbU�Z´obZRcsx"�Xc�hmd�obZ
qe¢ � �BhbZ'om��Z'hNhbo�c�¨©~s¬ � �X}�Z'Z3}¸²{Y1q{a|h³qe¢GhbU�Z�Tj¤�n¥abZ3ama|v�qe�Xa�csomZja|UXqeobh3²®cs�X} ²{hbU®dXa3²®c�~�UXceomc{~¡hbZ3obvQR3cshbv�qe�
v��!hbZ3obY�aLqe¢ 9���9�9�&��.�%�,� �Q��� v�a�}�Zi½X��vªhbZ3xªk¶Y1qeomZ�vªY1y*qeobhmce�{hLhmq�~�UXceomc{~¡hbZ3obvQR'Z/hbUXZ©q�µeZ3omcexªx���Z'hl�³q{ob�
y*Z'ob¢¦qeomY�cs�X~'Ze¬ � �hbUXv�aLabZ3~ihbv�qe�¸² ��Z1��vªx�xpy�omq�µBvw}gZ´cs�ce�Xcsx�kBhbvw~'cex"¢¦o�csY1Z3�³q{ob��hbq<~iq{Y1y�dghbZ´hmU�Z�cHµ "
Z3omce�eZ´a|ZRababvªq{�¶}�Z'xwcHk<¢¦qeo�n�csomZihmq�®}�v�a|hbomvª§XdghbZR}»½Xx�Z3a]hmomce�Xal¢¦Z3o�q�µeZ'oLce�¶�{�{�g¬�[e[/omc{}gv�q�v��BhbZ'ob¢@ce~'Ze¬1T£q
c{~'~'qeY1y�x�v�abU»a|qz²X��Z���vªx�x£Y�ce�eZLdXabZ�qs¢�hmU�Z�q{dghm~'qeY1Z3a�qe¢�hbU�Z/y�obZ3µ®vªq{dXaucs�zcsx�k®abvwaVqs¢NTj¤�n�hbUXobq{d��eU "
yXdgh3¬ � � yXcsobhbvw~id�xwcsoR²p��Z���qehbZ3}¥hbUXcsh/hmU�Z�Y1csfgvªY/d�Y ~iq{���eZRalhmvªq{� ��vª�X}�q���a|vQR'Z�UXcea´c��Z'�{xªv��ev�§�x�Z
v�Y1yXce~ih�q{��hmU�Z�~iqe�X��Z3~ihbv�qe�©hmU�omqed��{U�y�dghR¬sGjZ'�X~'Ze²gq{d�o�cs�Xcexªkgabv�a³��vªx�x §*Z]§zceabZ3}©q{�©hmU�ZLceama|d�Y1yghmvªq{�
� * � ¬&�u�X}gZ3o�abdX~�U¶ce� ceama|d�Y1yghmvªq{�¸²"�{�{��¬ª[{[´t»�j¤���vªx�x�yXobq�µ®vw}gZe²¸v��¶hbU�Z©am~iZ3�Xcsomv�q{a]�³Z©a|hbdz}gke²
~'qex�xªvwabvªq{�®{¢¦omZ'Z´ce~'~'Z3ama�hbq�hbU�Z���v�obZ3xªZRaba�~�UXce����Z3x ¬´TVU�Z�cs�XcexªkBhbvw~'cex�obZRa|d�xªhma]��v�xªx�hmU�Z'�!§*Z�~iqeY1yXceobZR}
��vªhbU�hmU�ZLqedgh�~iq{Y´ZRaVqs¢JZif®hbZ3�Xa|v�µeZLabvªY/d�xwc�hbv�qe�za�}gqe��Z�§®k©dXabv����1�Xam�Y;[ZN< ¬

�>��
 �>/A������ ��2;F	� /�� � �	08��2B�
¯¶Za|hmceo|h�§®k�~'qe�Xabvw}gZ'omvª�X� hbU�Z!abvªY1y�x�Z3a|h�am~iZ3�Xcsomvªqz²��XcsY1Z3xªk¹cS~'qed�yXxªZ qe¢���qg}gZRa'²uq{��Z�qe¢���U�vw~�U
�{Z'��Z3omcshbZRa"�Xqe�®®q�µeZ'omxwcsy�y�v����]Tj¤�n ~iqe�X��Z3~ihbv�qe�XapcshNomce�X}gqeY hbv�Y1Z3a & hbU�vwaNvwaN~iq{Y1y�xªvwcs�BhN��vªhbU GjT�T�n
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§®k©cey�y�omqey�omv�cshbZ3xªk/hbd��Xvª���´hmU�ZjhmvªY1Z3qedgh�v��{hmZ'omµ�csx ²{hmU�Z�}gZ'xwcHkeZR}©�j¤�¿�qey�hbv�qe�¸²®��vªhbU � * & � � � A�Y�cHk
q�µ{Z'omyzZ3o|¢¦q{obY alh�cs�X}Xcso�}�Tj¤�nSce�X}�cex�abq�hmU�Z�Y1qeomZ�~iq{Y1y�xªZ'f©Y�d�xªhbv {hmU�omZ3abU�qexw}©am~�U�Z'Y1Z]y�obq{yzqBa|ZR}�v��
; WJ< ¬

�>� � � ?	� 08��� ���0 � � �  9;��  (��2B�
¯¶Z�a|hbdX}�vªZR} csxwa|q & qe��x�k§®k¶Y1Z3cs�zaLqs¢��®d�Y1Z'omv�~3csx�abv�Y�d�xwc�hmvªq{�Xa +�hmU�Z�v�Y1yXce~ih�qe� �XZihl��qeom� yzZ3o|¢¦q{o,"
Y�ce�X~iZ�qe¢³hmU�Z©}gZ'xwcHkeZR}�j¤�¿ºqey�hbv�qe�!vª� ~3ceabZ�qs¢VY�d�xªhbv�y�x�Z���qg}gZ3a�hmobk®v����<hbq c{~'~'Z3ama]hbU�Z©~�UXce����Z3x ¬
&�k!h�cs�®vª�X�ce}�µHce�Bhmcs�{Z�qe¢uhbU�Z�omZ3abd�x h�a´qs¢jy�omZ'µ®v�qedXa´abZ3~¡hmvªq{�¸²N��Z�x�v�Y´vªhbZR}¥q{d�omabZ'x�µeZRa�hmq�hmU�Z<~'ceabZ3a
� * & � � cs�X}©hbq´hbU�Z�}�kB�zcsY1v�~�Y1Z3~�UXce��vwa|Y�yXobq{yzqBa|ZR}�vª�V; WJ< ¬NTVU�Z�vª��vªhbvwcsx¸~'qe���{Z3a|hbv�qe����vª�X}�q��+a|vQR'Z

:<; � : x



���������
	�������������������������� �"!#��$%�'&(�*),+.-�/(0,0,�21436587:9 [R�

10 15 20 25 30 35 40 45 50
0.1

0.2

0.3

Number of nodes

A
ve

ra
ge

 s
es

si
on

 d
el

ay
 (

s)

d=1
d=2
d=3
Dyn.DelACK [6]

·"v��edXobZ´[3� ]��"µeZ3omce�eZ�a|ZRababv�qe��}�Z'xwcHk©µga'¬p�®d�Y/§zZ3o�qs¢"�Xq®}�Z3a

�VceaVµ�ceobv�Z3}�ce~3~iqeo�}gv����ex�ke¬ � �<qedXouab~'Z'�Xceobv�qX²BhbUXZ'omZ�csomZ �¶��qg}gZ3a3²Xce�Bk�qs¢���U�v�~�U�omZ  Bd�v�obZRa�hbq1hbUXZ�ce~ "
~'Z3ama�yzq{vª�Bh�hbUXZ�}gZ'x�vªµ{Z'omk�qs¢"½XxªZRaV��U�q{abZLa|vQR'Z�vwa�n�csomZihbqs®}gvwa|hbomvª§�d�hbZ3}�ce~3~iqeo�}gv����/hbq´hbU�ZLyzcso�csY1ZihmZ'o�a
}�Z3am~iomvª§*Z3}�cs§*q�µeZ{¬J�u¢ hbZ'ouhbU�Z�~'qeY1y�x�Zihbv�qe��qs¢�c/½XxªZ�hmomce�Xa|¢¦Z'oR²�c/�Xq®}�Z]�{Z'��Z3omcshbZRa�c´o�cs�X}�qeY¾§Xc{~��eqs 
hmvªY1Z{²���U�vw~�U�vwa�Zifgy*qe��Z3�Bhbvwcsx�xªk�}�v�a|hbomvª§XdghbZR}���vªhbU<Y1Z3ce��� *  �)�@� "�$ ;�[JZ\< ¬
� ��qedXoVabv�Y�d�xwc�hmvªq{��am~iZ'�zcsomvªqz²Bce�Bk�qe¢¸hbUXZ � � � Y´q{§�v�xªZ���qg}gZRa³�{Z'��Z3omcshbZRa � � Tj¤�n ~'qe����ZR~¡hmvªq{�©hbq
hmU�Zuce~3~iZRabaJy*qev��{hR¬pTVU�ZVobZRa|d�xªhmapceobZ�cHµ{Z'o�cs�eZR}Lq�µeZ3opcsx�x�a|ZRababvªq{�Xa3¬£¯¹vªhbU©abdX~�U´c�~�U�q{v�~'ZVqs¢ a|v�Y�d�xwc�hmvªq{�
yzcso�csY1ZihmZ'o�a'²Bv h�vwaV~ix�Z3cso�hmUXc�hR²gd���x�Z3ama�c/y�omZihbhlk©U�v��eU��®d�Y/§zZ3oVqs¢"�Xq®}�Z3a�v�aVyXobZRa|Z3�{hVv��©hbUXZ]�XZihl��qeom�*²
�Xq/abd�yzZ3oby*q{abvªhbv�qe�Xa�qs¢"c{~¡hbv�µeZ�a|ZRababvªq{�XaN��v�x�x*qg~3~id�oR²Bce�X}1hmUBdza³��Zj��v�x�xz�{Zih³Z'f�ce~¡hmxªk´hmU�Z]amcsY1Z�obZRa|d�xªhma
q{§ghmcevª�XZ3}<v��»hbU�Z�y�obZ3µ®vªq{dXajabZ3~ihbv�qe�¸¬�TVU®dXa3²z��Z�abvªY/d�x�cshbZR}<qed�o���Zihl��qeom����vªhbU�c©�BdXY�§*Z'ojqe¢p��qg}gZ3a
µ�ceobk®v����1¢¦obq{Y � * �  hbq�� * ?  ²X��U�v�~�U»Y�cHk��³Z3xªx"obZ3y�omZ3abZ'�Bhuc�U�qsh|®abyzqeh�am~iZ'�zcsomvªqz¬³TVU�Z/obZRa|d�xªhma
ceobZ�obZ3yzq{o|hmZ3}�v��<·"v��X¬�[3�X¬J��a�v h�vwa�~'xªZRcsoR²B}�Z'xwcHkBv����´�j¤�¿La�U�Z3xªyza³v���obZR}gdX~iv����´~iqe�X�eZ3a|hbv�qe��csomv�abvª�X��v��
am~iZ3�Xcsomv�q©��v hmU¶c�U�v��eU�BdXY�§*Z'o�qs¢V~iqe�z~id�omobZ3�Bh�Tj¤�nD~'qe���XZ3~¡hmvªq{�Xa3² ��U�v�~�UxªZRce}�a�hmq�c�a|dX§Xalh�cs�Bhbvwcsx
y*Z'ob¢¦qeomY�cs�X~'Z�v�Y1y�omq�µeZ'Y1Z3�{h�¢¦qeou�{�{��¬ª[{[�U�qehlga|y*qsh�a'¬
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� ��hbUXv�a���qeom���³Z]vª�®µ{Z3a|hbv��{c�hmZ3}1hmU�Z�Zi GZ3~ihVqe¢£hmU�Z]¢¦Z'Z3}�§Xce~��1hmomcs¨�~��eZ3��Z'o�c�hmZ3}�§®k©Tj¤�n vª�<c´�e�{��¬ª[{[
¯�°"�j±�¬�TVU�Z<obZRa|dXx h�a�a|U�q���hbUXcsh�hbU�Z`OXq��ºqs¢]c{~��®��q���xªZR}g�eY1Z3�{h´yXce~��{Zih�a´a|hbomqe�X�ex�k obZR}gdX~iZRa´hbU�Z
hmU�omqed��{U�y�dghV��U�vw~�U�Y�cHk�§zZLc{~�U�vªZ3µeZR}�§®k1hbU�Z]¢¦qeom�Vcso�}�xªv����G¬ &�k�dXabvª���1}gZ3x�cHk{Z3}©�j¤�¿ hmZ3~�U��Xv( Bd�ZRa'²
c/a|dX§Xalh�cs�BhbvwcsxXhbU�omqedX�eU�y�d�h³v��X~iomZ3c{a|ZuY�cHk´§zZ�ce~�UXvªZ3µeZ3}¸²e§*qshbU�vª��a|v����ex�Z�ce�X}�Y/d�x hmv ®dXabZ'o³am~iZ3�Xcsomv�q{a3¬
¯¶ZLhmU�Z'��ce�Xcsx�k R'ZR}©hmU�Z�v�Y1yXce~ihjqs¢NabdX~�U<Y´ZR~�UXcs�Xv�abY�auqe�»abZ3ama|v�qe�»}gZ3x�cHk�¢¦qeo]a|U�q{o|hjTj¤�n¹abZ3amabvªq{�Xa'¬
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=gvªY/d�x�cshbv�qe�¥omZ3abd�xªhma1abU�q�� hbUXcsh3²N§®k Z3��x�ceob�{vª�X�»hbU�Z<v���vªhbvwcsxV��vª�z}gq���a|vQR'Z�hbq!c µ�cexªd�Z�Z  BdXcex�hbq �X²
ce�X}�§Bk�~'csomZi¢¦dXxªx�k�hbdX��vª�X�1hbU�Z�hmvªY1Z'q{dghuv��{hmZ'omµ�csx¸c�hVhmU�ZLobZR~iZ3vªµ{Z'oR²BZ3µeZ3����U�Z3�»c´abv����ex�Z¡g~iqe�X��Z3~ihbv�qe�
vwa]ce~¡hmvªµ{Ze² c�a|x�vª�{UBh�y*Z'ob¢¦qeomY1ce�X~iZ/vªY1y�omq�µeZ3Y1Z'�BhjY�cHk<§zZ1ce~�U�v�Z'µ{Z3} ¬ � �¶~'ceabZ�qe¢�Y�cs�®k»~iqe�z~id�omobZ3�Bh
Ozq��ua'²*ceauvªh�vwajhbU�Z´~'ceabZ�v�� U�qehl®aby*qsh�am~iZ3�XcsomvªqBa'²*c©abd�§Xa|hmcs�Bhmv�cex£omZ3}gdX~ihbv�qe�»qe¢phbU�Z´cHµeZ'o�cs�{ZLa|ZRababvªq{�
}�Z'xwcHk�Y�cHk]§zZ³qe§XabZ'omµeZR} ¬�Guq���Z'µ{Z'oR²RcexªxehbU�ZRa|Z³§zZ3��Zi½�h�a£Y�cHk]§zZ�ce~�U�v�Z'µ{Z3}�q{��xªk]��vªhbU�ce��csy�yXobq{y�obvwc�hmZ
~�UXqevw~iZ´qs¢NhmU�Z©a|kga|hbZ3YÇyXcso�csY1ZihmZ'o�a�$ vªhLv�a]hmU®dXa�qs¢�vª�BhbZ3obZRalh]hbUXZ1a|hbdz}gk qs¢Vce}�ceyghbv�µeZ1csx��eq{obvªhbUXY1ajhbq
}�kB�zcsY1v�~3csx�xªk]hmd���Z�hbU�ZRa|ZVabZih|hmvª�X�{a3²�vª�´qeo�}gZ'o"hbq�ce}XcsyghJhbq]µ�csomkBv�������Zihl��qeom�Lcs�X}�hbo�c�¨©~³~'qe�X}�v hmvªq{�Xa'¬
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;ª[�<�� 	�	�	 9o�v�B�D�,�B!#�_���B!21Y&(!#���X��9�9_3�5L7 � ���.&�� ��5������9�9����B�w�i!#����� � 5	��
��.�D��P� �J9o&�������3�������!
��������
����"����& �F���B�g&��B�"9 ² �l«�«N« =Bhm}¸¬ª²X�jd��»[3�{�e�X¬

; �B<�t ¬�GjZ'dXamabZe²¸·�¬ ^�qedXamabZ3csd£² � ¬ &�Z'om�eZ3o,"�=gcs§X§Xc�hmZ'x ²zcs�z}���¬ � dX}�cX² ' nJZ'ob¢¦qeomY�cs�X~'Z�cs�XqeY�csx�k�qe¢
�{�{��¬ª[{['§¸² )jvª� �F!��\�N/ � 7
������� �<² = ¬X·�o�cs�X~'v�am~iqz² �=G²z�e�e�{��¬

; �.<_= ¬���d�cs�X}�T�¬N=�cece}XcH��v ² ' nJZ3o|¢¦q{obY�cs�z~iZ�Z'µ�csx�dXcshbv�qe��qs¢�Tj¤�n»csx��eq{obvªhbUXY1aGv��LY�dXx hmv ®U�qeyL��v�obZ3xªZRaba
yzce~��eZ'hp��Zihl��qeom�ga'² ) 1`&(!#���X�o9�9���� � ����� &����B�g&��B� 9
�B��� � �,��& �X����� �������g&(� � ²Bµeqex ¬e�g²ey�y¸¬{��TRG[3�e�X²
�e�e�B�g¬

; ��<"!�¬�·�d¸²VnJ¬#!*Z3o|¢¦qBa'²P= ¬�°¸d¸²V°N¬$!GUXcs���z²³ce�X}¼t ¬ � Z'omx�cX² ' TVU�Z<vªY1yXc{~¡h�qs¢�Y�d�xªhbv�U�q{y ��v�obZ3xªZRaba
~�Uzcs����Z3x qe�»Tj¤�n hbU�omqedX�eU�y�d�h�ce�X}�xªqBaba3² )�vª� �F!��\�N/ � 7
������� �»²w=�cs�<·�o�cs�X~'v�am~iqz²�¤���²z�s�{�e�X¬

; TB<L^�¬�&³o�ce}�Z'�¸² ' ^�Z  Bd�v�omZ'Y1Z'�Bhj¢¦q{o � �{hmZ'om��ZihLU�qBalh�a� ~iq{Y1Y�d���vw~'cshbv�qe�x�cHk{Z'o�a'² )/^u·J¤ ���z['�X²�%]~¡h
[R�e�{��¬

; W.< « ¬®�jx hmY�cs��ce�X}©T�¬&%sv�Y1Z'��Z\Re² ' ±jq�µeZ3xz}gZ3x�cHk{Z3}��j¤�¿DhbZR~�U���v$ {dXZ3a�¢¦qeo�vªY1y�omq�µ®vª����Tj¤�nSyzZ3o|¢¦q{o,"
Y�ce�X~iZLv���Y/d�xªhbv�U�qey<��v�obZ3xªZRabaV��Z'hl�³q{ob�ga3² )jv�� �F!#�N�\/'� 1�� ²�8pZ'�Xv�~'Ze² � h�csx�ke²X�s�{�e�X¬

;UZJ<LTVUXZL��Zihl��qeom�©a|v�Y�dXx�cshbqeoV�Xa�&g¬�; %���x�vª�XZ�< ¬X�£µ�cevªxwcs§�x�Z�]�UBh|hmy�][C�CH�����L¬ vwa|v ¬ ZR}gdDC��Xa|�zcsY@CH�Xa
; �.<L·�¬¸��¬¸T£q{§Xcs�{vJce�X}�°�¬G¿�x�Z'v���omqg~��*² ' TVU�Z´Zi GZ3~¡h�qs¢Vce~��®��q���x�Z3}g�{Y1Z'�Bhuhbo�c�¨©~/qe��hbU�Z1~'ceyXce~'v hlk
qe¢³yXc{~��eZ'hl®ab��vªhm~�U�ZR} o�ce}gv�q�~�Uzcs����Z3x�a3² )(� 	>	�	 �"!#�B� 9�/���� � � 9�/ ²"µeq{x ¬£��W�² y�y¸¬¸�X[NTH®�{��W�²{rld���Z
[R��Zs��¬

; �.< ���)��� �X� � ��� �F��� )�+B- /(0�0+*�0�,�,-,+.�1`&(!#� �Q�o9�9'365L7 � 5	� �.�D�	�/�0�M91�"����& �P���.�i&��.�"932��~&4�.� ��!5���"�����
�F� �J9o&���� ��36� ����!��������
4�76,�v��� 9o&��B� &(�*�����_- / 8:9/��; ���B��� ² �l«N«�« =Bhm}¸¬ª²w=gZ'y![3�{�e��¬

;�[3�.<Lt ¬��ux�xªY�ce�¸² ' %�� hbU�Z»�{Z'��Z3omcshbv�qe�¼cs�X} dXabZ»qs¢]Tj¤�n c{~��B�Xq���xªZR}g�eY1Z'�BhR² ) 5	� � ��� �������v��!
����� ����&����B�g&��B�0<8�3=\&��3> ²�µeq{x ¬X�e��² %]~ih�[R�e�{��¬

;�[e[�<�6´¬��jvwcsq�ce�X}?%X¬�^�qBab}�ceU�x ² ' TVU�omqed��{U�y�dghuce�X}�}�Z'xwcHk�xªv�Y1v h�a�qs¢ �l«N«N« �e�B�g¬�[e[{² )@� 	�	�	A��� � � /
3����i�v��!�9 ²gµ{qex ¬"W�²gy�y¸¬z�,T�TH®��T,Z®²®�udX���e�e�B�g¬

;�[R�B<�¿1¬�¤³U�Z3�¸² 6/¬B��d�Ze²�ce�X}¥¿1¬�±jceU�oma|hbZR}®h3² ' %��¥abZihbhbv����¶Tj¤�n�� a1~iq{���eZRalhmvªq{� ��vª�z}gq��¾xªv�Y1v h1v��
Y1q{§�vªx�Z�ce}�U�qg~���Z'hl�³q{ob�ga3² )jv�� �F!#�N�\/ � �#� ²*�u�X~�U�q{omce�eZ{² �
=g��²*�s�e�{��¬
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���������
	�������������������������� �"!#��$%�'&(�*),+.-�/(0,0,�21436587:9 ��[

;�[3�.<�6´¬ ¤�¬GTJcHk�cs�z} ¿1¬G¤�¬ ¤³UBdzc�² ' ��~3csyXc{~ivªhlk�ce�Xcsx�kga|vwaV¢¦qeojhbU�Z �l«N«N« �e�{��¬ª[{[�t»�j¤Dy�omqshbqg~'qex ² )
1`&(!#���X��9�97 ��� >>�B!��N9 ²�µeq{x ¬ Zg²�y�y¸¬ [JTs�HG[JZg[e²g�s�e�X[e¬

;�['��< � ¬4&�v�ce�X~�U�v ² ' nJZ'ob¢¦qeomY1ce�X~iZ�ce�Xcsx�kga|vwaLqs¢�hbUXZ �l«N«N« �e�{��¬ª[{[´}�v�a|hbomvª§XdghbZR} ~iq®qeo�}gv��Xc�hmvªq{�¢¦dX�X~ "
hmvªq{�¸² )�� 	�	�	 � �+��!o��� ���.����� �X/�5!����B9
&(� ��� � �E/ ²zµeqex ¬G[3�X²gy�y¸¬wTe�,TR"T���Z®²B�e�e�{��¬

;�[NTB<�6´¬B%eq®qX² 8�¬�^�v�§zZ3vªomqX²p��¬�·�Z3x�}�Y1ce���¸²p��¬N¤�¬ � vªx�§zZ3o|hR²pcs�X}!¯�¬J¯¹vªx�x�vª���{Z'oR² ' Tj¤�nPC � n hmomcs¨©~
}�kB�zcsY1v�~3aLcs�X}��Z'hl�³q{ob�»y*Z'ob¢¦qeomY�cs�X~'Z�]�c�x�Z3ama|q{��v��!�³q{ob�®x�q{ce} Y´qg}gZ3xªv����z²�OXq�� ~'qe�Bhbomqexpcs�z}
hmomc{~iZi®}gomvªµ{Z'� abvªY/d�x�cshbv�qe�Xa3² ) �D&4�,����� � ��� �������v��!���� � �	���w&����.�i&��.�"9�<� =N&��3> ²Jµ{qex ¬"�X[e²��uy�o
�e�e�X[e¬

;�[\W.<Lt ¬z�ux�x�Y1ce�¸²w=G¬z·"x�q�kg} ²Xce�X}<¤�¬*n�csobhbomv�}g�{Ze² ' � �X~iomZ3c{a|v����1Tj¤�n � ajvª�Xv hmv�cex¸��vª�z}gq��L² )L^u·J¤D���z['�z²
=gZ'y![3�{�e��¬

;�[JZJ< « ¬��u�X}gZ3obx�v��X}�ce�X}�%X¬ !Gcs�z}gZ'oR² ' �+hbo�c�¨©~�Y´qg}gZ3x*¢¦qeoV��qe�gBomZ3csxzhbv�Y1Z]}Xc�hmc/dXabZ'o�a�vª��c���v�obZ3xªZRaba
o�ce}�vªq1��Z'hl�³q{ob�G² )@� 	�	�	 ��� � �E/63����i�v/ ²gµeq{x ¬ [{²gy�y¸¬X� Z3®�{��²gt»csoL[R�e� Z®¬
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