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nq~�u`s�jlk`}�=²k��,h,�,k�s\;�n��lh/srk�mqhQp�k,s®xlk������ik,slk����Y]/hJ;�k��tk�~�sl�on
nq�yh'v u,mqp!xy��k�h%»zjymqh	�q��~�sl��nq�yh�jymqu�nquz}�u,��¿à�\jym�u`jNh	mon���~�sHu`m[W
;zh	m7n�u��,xlh	�q�\vÌk�xy��nq�*}	k�xl��~�sy��nq�yh'h/mqmqu,m��%_
���Q�lk,�39Nh	h/sc;yu,syh|~�sÀ>�½�u,m�;zu,s¸T,�,�l�JE��tu,syhik�jyjymqu`k`}��

nqu�h/sN�oxymq~�sy��}/u,mqm�h�}èn�slh	�q�[u�v9k�s�h/»®~��on�~�sy�|mqu,xyn�~�sy�|jymqu�nquz}�u,�
~��*nquH}/m�h�k²nqh�k�v u,mqp�k��LpruX;zh	�Lv u`m�nq�yh!m�u`xzn�~�sy��jym�u,n�uz}�u`�V�
k,s\;�k,slk����Y]/hJn��yh*pruX;zh	�`nquv;zh�nqh/mqpr~�slhJ~�vN~�s\;zh	h�;�n��yh*jymqu�W
nqu®}/u,��jym�u²�®~�;zh��7n��yh�;zh/®lsyh�;ü�oh	m��®~�}�h�}/u,mqm�h�}ènq���:_C�\�H�`h/mq~�W
v �®~�sy�in��yh|mqu,xyn�~�sy��jym�u,n�uz}�u`�®xl�o~�sy��v u`m�p�k,�tpruX;zh	��~�sl�y�²u,syh
}	k�s��tk�~�s�}/u,sX®�;zh/sl}/hQ~�s�k,}	}�xym�k,}/��u,vlnq�yh7jym�u,n�uz}�u`�zk�s\;�~�s
xl��~�sy�Ón��l~��Dn�h�}��ysyu,��u`�,���t��k¹�,�,v u,mQpr~���~�n�k�mq��u`m�;zh/v h/sl��h����z��W
nqh/p��/_�wQu,��u,mqh�;�K�h/n�mq~|B|h�n��°>Vw�K�B���E->�¨�h	sl��h/sE�J©:©®��E|k,m�h
k���xy~�nqk�9l��h�pruX;zh/��~�sy����k,sy�,xNk��,hiv u,m��,h/mq~�®N}/k�n�~�u,s�n�k,��=9�Nk,�
nq�yh/��}	k�s
}�u`st�`h/sy~�h	s`nq���!h/»zjym�h����\syu`sXW�;zh�nqh/mqpr~�sl~���p
�`}/u,sXW
}/xym�mqh/sN}�� k,s\;Á;z~�³íh/mqh/stn���h/�`h/����u�v�k�9N��nqmqk`}èn�~�u`sünq�lk²n�k,m�h
~�sy�yh	m�h	stn�~�sUm�u`xzn�~�sy�Hjymqu�nqu®}/u,����>�½�u`m6;zu`s�T,�,�l�JE�_Hw�K�B��
�lk¹�`hik��,m�k�jy�l~�}	k��lv u,mqp:n��lk�n7~���9lk,��h�;�u,sHk�s�xys\;zh	m����®~�sy�
p�k�n��yh	p�k²n�~�}	k��F;zh/®lsy~�n�~�u,s)_A�>p�k1¹�u,mc9Nh	syh%®lnHu,v�xl��~�sl�
w�K�B��Ó~��in�u�u:9ynqk�~�s }�u,prjl��h/n�h�k�s\; xyslk,p-9l~��`xyu,xN�i��jNh�}}W
~�®N}	k²n�~�u`sl��~�sSn��lhº;zh	��~��,s ��n�k��,h
u,vÓkUmqu,xznq~�sy�Ujym�u,n�uz}�u`�V�
k,s\;r�,h	m�~�v �!~�vbn��yh�m�u`xzn�~�sy��jym�u,n�uz}�u`�l~�s\;zh	h�;rjlm�u²�®~�;zh	�&n��yh
;zh/®lsyhJ;H��h/mq�®~�}�hÓ}�u,mqmqh	}ènq����_Qw�K3Bi�*jymqu²�t~�;zhÓ��h/�,h	mqk,�bk�slk,�{W



�®��~��*prh�nq�yuX;y�/�l~�sl}���x\;z~�sy����~�p!xy��k²nq~�u,sb�z��n�k²nqh��ojlk`}�h�k,slk���W
�®��~�������<\h/h/j WV��~�syh
k�slk,���z��~��rk�s\; ��k�sl�,xlk,�,h�k�slk,���®��~��%_ ��s
k:; ;z~�nq~�u`sb�&~�n��lk`��kü�,u®uX;+}�u`prjyxzn�h	m�nqutu`�*�oxyjljNu`mon	�Jg�h/W
�o~��,s¯´,w�K3BÂ>�¨,h/sN�oh	syE�_
g�h��o~��,s¯´,w�K3B%~��'k
�oxy~�nqhru�v\n�u®u,���
v u,m�h�;z~�nq~�sl�y���o~�p!xy��k²nq~�sl�\k,s\;�k,slk����Y]/~�sy�iw�K�B���k�s\;�~�n(�lk`�
k��,m�k�jl�y~�}/k��Lh�;z~�n�u`m*n��Nk²n�k,����u1<|�\nq�yh!xl�oh	m|nqu�}�mqh	k�n�h�k,s\;
��k¹�`u,xzn�n��yh°;z~�³íh/mqh/stnisyh/nÓ}/u,prj9u,syh	stnq�/_UGislh�u,vJ~�nq�isy~�}�h
v h	k²nqxymqh	��~���n��lk�n�~�nrxl��h	��jNk��,h���n�u��®~��oxlk,�����Ã;z~��®~^;yh�nq�yh
pruY;yh/�D~�stn�u.}/u,prj9u,syh	s`n����(h/sy�Nk�sl}/~�sl�H~�n��'p�k�~�stnqk,~�sNk�9y~���W
~�n��rk,s\;rmqh	k:;lk�9y~���~�n��v<*~�nq�yu,xyn\k1³íh	}�n�~�sy�'nq�yh�h%»zh	}/xzn�~�u,sru`m
k�slk,���z��~��[u�vNn��yh7pruX;zh	��_�Ä|u1<\h/�,h	m/��~�n�~���slu�n&h	k`�o�Ónqu�9lxy~��^;
kÓw�K�B pruX;zh	�`u,vNk�@.�CBi�3DS99h	}	k�xl��h\syuX;zh	��> �lu`�onq��E�}	k�s
pru²�,hJ~�s!k�s\;�u,xzn�u�vNn��yh	~�m�nqmqk,sl��pr~��q��~�u`sim�k�sl�,h	��k,s\;'nq�txN�
@.�CBi�3D�¿à�7n�u`jNu`��u`�,��> �`mqk,jy�yE�;z�®slk,pr~�}	k�������}��lk,sy�,h��%_
wQxymqm�h	stn������ín��lh/mqh!k,m�h�v h/< prh�}��lk�sl~���p��7jymqu,j9u`��h�;
nqu

pruY;yh/�,k*���z��nqh/pµ¿à�#;z�®slk�pr~�}(��nqm�xl}�n�xymqh&xl��~�sy�iw�K3B­_�¼(~�sy;YW
��u1<Ak�s\;��\~�����~�sy�,n�u`sS>A¼(~�s\;z��u1<Ó�Lk�s\;��\~�����~�sy�,n�u`sS>���©V©,��E[E
jym�u`jNut�ohJ;ükHprh�nq�yuX;�nqu�9lxy~��^;ük�w�K�BApruY;yh/�(v u,m'kµ;z��W
slk�pr~�}Å;y~�sl~�sl��jy�y~���u`��u,jy�lh/m��ü���®�on�h	pÆ<*�yu`��h ��nqm�xl}�n�xymqh
}��lk�sy�`h	�L~�s'k�jym�hJ;z~�}èn�k�9y��h«<\k¹�:_&D7�yhQprh�n��luY;ÓxN�oh��bn�uV=,h	sl�
~�s!k�jl��k`}�hJn�u
;zh	�q}�mq~^9NhQsyh/~��,�Y99u,mq~�sy�*jlk�~�m(u�v9jy�y~���u`��u,jy�yh	mq�
n�u�mqh	}�u`m6;.n��yh��o�z�on�h/p>��nqm�xl}�n�xymqhru�v7jy�y~���u`��u,jl�yh/m��%¿9m�h	��h%W
�¹k,stn�jNut�o~�nq~�u`sb�Nk,s\;Hn��yh!�o�z�on�h	pµ¿ �F;y�tsNk�pr~�}Ó��nqm�xl}�n�xymqh'~��
;zh	�q}�mq~^9NhJ;¸9®��}��Nk�sy�`h	�\u�v(n�uV=,h/sN�%_D�ÙvDk!syh/< jy�y~���u`��u,jl�yh/m
�Ã¹�u,~�sl��n��yh7n�k�9y��h*k�sy;���~�nq��9Nh/n�<Qh	h/s�jy�y~���u`��u,jl�yh/m��§�+k,s\;
w��²n��yh*���®�on�h	pµ¿ �(�on�mqxl}ènqxym�h�<*~�����;zh/®lsy~�n�h	���Ó}��Nk�sy�`hQ~�s�nq�y~��
<\k¹�9��D�<\u'nqu:=,h	sl�Dmqh/jlm�h��oh	s`nq~�sy�Ósyh/< syh	~��,�Y9Nu`m�~�sy��~�szv u,m�W
p�k²n�~�u`sb�F>A�i�J�uE!k�sy;w>Ì���Qw�E��Jk�mqh�kV; ;zhJ;�n�u n��lhHjl��k`}�h
k�s\;ru`syh|u`�^;!nqu:=`h/sb�¯>A�i�yw�Eè�t~��Jm�h	pru²�,h�;�v mqu,p%n��yh�jy��k,}/h�_
�Ùv\k�jy�y~���u`��u,jy�yh	m��'�)<*�luH��~�nq�u9Nh/n�<Qh	h/süjl�y~���ut�ou`jy�yh	mq�F�
k�s\;Uw��[��h�k¹�,h��*n��lh�n�k�9y��h��bnq�yh���nqm�xl}�n�xymqh	<*~�����}��lk�sl�,h�~�s
n��y~��I<7k¹�9��D�<Qu�}/u,mqm�h��oj9u,sy;z~�sy��nqu:=`h/sl�/�&>A�i�í�uE*k,s\;Á>Ì���
w�E��,k�mqhJmqh/pru²�`h�;iv mqu,p n��lhQjy��k`}�hQk,s\;'u`syhJnqu:=`h/sb�\>����`w�Eè�
~��ik:; ;yh�;Hn�u�n��yh�jy��k,}/h�_CD7�yu`xy�,�
nq�yh�jymqu,j9u`��h�;
prh/n��yuX;
�ou`���`h	�Qn��lh�jymqu:9y��h/p u�v&pruX;zh/��~�sy�-;y�tsNk�pr~�}i�on�mqxl}�n�xymqh'u�v
n��y~����o�z�on�h	p
�¹~�n�~��&;z~�±�}�xl��nLn�uÓ}/k�jyn�xymqh\�on�mqxl}�n�xymqh\}��Nk�sy�`h	�
u�vrkÇ@.�CBi�3DÈ9Nh�}/k�xN�oh n��lh+��nqm�xl}�n�xymqh�u�vrk�@.�CBi�3D
}��lk�sy�`h	��~�s�k�s?�:oV�¯r hJk:f n p�j e1gAh�q|j ¥���B|uX;zh��L~�s�ku@.�CBi�3D
pru²�,h�k²nU<*~����&k�s\; n��lh/~�m'pru²�,h	prh/stnq��}��lk�sl�,hrsyh	~��`�Y9Nu`m[W
~�sl� mqh/��k²nq~�u,sl���y~�jUxysyjymqh�;z~�}�nqk�9l���:_xD7�®xl��~�s+nq�y~���jlk�j9h/m	�
<Qh�jymqu,j9u`��h
k p b%�«b g bJ�:¥ j � �#r}b/É f ` jXp�f b1oÇ>AD(�uE!prh	}��Nk1W
sy~��op nqu'k:; ;zmqh	�q��n��yh*jlm�uV9y��h/p u�vípru:9y~���~�n��->�;z�®slk�pr~�}/k,�����
}��lk�sy�`~�sy�Ón�u`jNu`��u`�,� E(~�s¸@.�uB��3D*�\k�sy;�jNh	mov u`m�p ��~�p!xy��k1W
n�~�u,sl�Qu�v(k'n��®jy~�}/k,�lmqu,xznq~�sl��jymqu�n�uz}/u,�í}/k�����h�;��CG�gIHU_ D7�yh
D��2prh	}��lk,sy~��opÊ;yh	�q}�mq~�99h	�rn��yh k��,�`m�h	�`k�n�h�9Nh	�lk¹�®~�u`mru�v
syuX;zh	��<*�yh	m�hin��lh/~�mQ��u`sy��WVn�h	m�p:k¹�,h	mqk,�,hF99h/�lk¹�®~�u,m��Jk,m�hiu�v
~�stnqh/mqh	�on/_
����v u,mHmqh/��k²nqh�;a<Qu`m�=Su,s���~�p�xl��k�n�~�u,sEh/s®�®~�mqu,slprh/stnq�

v u,mS<*~�mqh/��h	�q�.syh/n�<Qu`m�=e���z��nqh/p��/�¸�7k��,mquX;z~�k h�pÀj�g � k�n
��w\�L�Ë>��\k,�,mquX;z~�kVE(�lk¹�`hC;zh/�`h/��u,j9h�;�k���~�p!xy��k²nq~�u,s�jNk,}�=�W
k��,h:}/k,����hJ;Ì½���u�@�ut{z~�pµ_ D7�y~��Cjlk,}�=²k��`h xl��h	� k w3W
9lk,��h�;�;z~��q}�mqh�n�h/WVh	�,h	s`n��o~�p!xy��k²nq~�u`s'��k�sy�`xlk��`hQk�sy;�~�stn�h	mqk`}}W
n�~�u,sl�7k,pru,sy��h	�,h	s`n��7k�mqhipruX;zh	��hJ;°9®�rh%»y}��lk,sy�,~�sy�'nq~�prh%W
��n�k�prj9h�;'prh����qk��`h	�/_[�Ùn(~��Lk�jNu1<\h/m�v xy�`n�u®u,�`v u,m���~�p!xy��k²nq~�sy�
m�u`xzn�~�sy� jym�u,n�uz}�u`���Óv u,m°@.�uB��3D*��k,s\;E}/u,prjlk,m�~�sy��j9h/m�W
v u,mqp�k�sl}/h	�7u�v�;z~�³íh/mqh/stn|mqu,xznq~�sl�!jlm�u,n�uz}�u`���/_�Ä�u1<Qh	�,h/m	�l~�n
~��-;z~�±�}�xy��n'n�uüxl�oh�½���u�@�ut{z~�p n�uü}��yh�}�=Ån%b�r6r h n p o h}~6~ u�v
m�u`xzn�~�sy�rjymqu�nquz}�u,���I99h	}	k�xl��h-½���uV@.ut{®~�p ~��Fo¯b p krv u,mqp�k��
pruY;yh/��~�sy��nqutu`��_

D7�yhim�h���nDu,vbn��y~��&jlk,jNh	mJ~��&u`m��tk�sy~^]/hJ;�k`�&v u,����u1<|�/_({®h	}%W
n�~�u,s­TI;z~��q}�xl�q��h	�9n��lhDpru:9y~���~�n��7jym�uV9y��h/pCu�v @.�CBi�3D*�[k,s\;
n��yh jymqu,j9u`��h�;Sn�u`jNu`��u,�,�Sk�jyjlm�u�»z~�p�k²nq~�u`sw>AD(�uE�prh	}��Nk1W
sy~��op ~�sS;zh�n�k�~���_ {®h	}�n�~�u,sÁÍ.jlm�h��oh	s`n���u`xym�w�K�B pruX;zh/���
u�v|kº@.�uB��3DAxl��~�sy��k�s+�CG�gIH jlm�u,n�uz}�u`�Jk�s\; nq�yh¸D(�
prh	}��lk,sy~��opµ_�{®~�p!xy��k²nq~�u`s'm�h��oxl��n���k�mqh\�`~��,h/s�~�s�{®h�}ènq~�u`s-Îl�
k�s\;
}�u`sl}���xl��~�u,sl�J~�s
{®h�}ènq~�u`sµÏX_

Ð Ñ Ol´«RAÒ�R ¶�ÓÕÔÓ·1ON´�Ò�ÖY× ¸ N P·Ø�OyÙ3O�ÒAO�Ú\Ó ³?Ù�Ù(·�OYÛ)RiÜ
×E¸z¶�R�O N

Ð¯Ý�L Ñ ON´«RAÒARÌ¶�ÓSÔÓ·�ON´«ÒAÖY×ÞO�ß Ñ ³¸à�á�Ø
² h�k`����xyprh\~�s�nq�y~���jlk�j9h/mDn��lk�nQk
@.�CBi�3DS~��(v xy�������o�®p�W
prh�n�mq~�}²�y~�_ h�_��Nh/�`h/mq��syuX;zh��Nk,�*~�;zh	s`nq~�}/k��[}	k�jlk:9y~���~�nq~�h	�Jk,s\;
m�h��oj9u,sl��~^9y~���~�nq~�h	�/_7�·@.�CBi�3D }	k�sº99h�mqh/jlm�h��oh	s`nqh�;µ9®�.k

�`mqk,jy�c½�>iH�� ��E�� <*�yh	m�huH ~��Jn��lhÓ��h�n7u�v�syuX;zh	�\mqh/jymqh	��h/stn[W
~�sy�7pru:9l~���h(�yu`�onq�/��k�s\;'�
~��ínq�yhQ��h�n�u�vzh�;z�`h	�bmqh/jlm�h��oh	s`nq~�sy�
��~�s =z�|~�stn�h	mq}/u,sysyh�}ènq~�sl��pru:9y~���h'�yut��n��%_���sUk�@.�CBi�3D��[~�v
syuX;zh�� ��~�h	��<*~�n��l~�s�n��lhÓn�m�k�sl��pr~�����~�u,srm�k�sy�`hiu,v�k,syu�nq�yh/m
syuX;zhF�i��<Qh|�qk¹��nq�yh/mqh|~��&kÓ��~�s\=¸> hJ;z�,h�E«9Nh/n�<Qh	h/s�nq�yh/pA~�s
nq�yh��,m�k�jl�Ã;zh���}/m�~^9y~�sy��n��lh¸@.�CBi�3D���<*�yh/mqh�syuX;zh�� ~��
}	k�����h�;
k�syh	~��,�Y9Nu`m|u�vQsyuX;zh-�i�[k�s\;.�t~�}/h��,h	mq�qkX_
¼yu,m�h%»YW
k,prjy��h��y~�sº¼(~��\_'���ísyuX;zh	�i� k�sy;��Ck,m�h�slh/~��,�Y99u,m��*�o~�sl}/h
nq�yh/� k�mqh�<*~�n��y~�s n��yh�nqmqk,sl��pr~��q��~�u`s+m�k�sy�`h	��>Ì���yu1<*sÇ9®�
}/~�m�}���h��6ELu�v[h�k,}���u�nq�yh/m	��9lxznQsyuX;zhÓw ~��Dsyu�nQk�syh/~��,�Y99u,m&u,v
syuX;zh�� ��~�sl}�h�syuX;zh�we~��Ósyu�n­<*~�nq�y~�sünq�yhrn�m�k�sN�opr~��q�o~�u,s
m�k�sy�`hiu,v�syuX;zh��­_
�D�,h	m�� sluY;yh ~�� k,����u1<\h�; n�u pru²�,h:k²nâ<*~����U~�s k

@.�uB���D��,k�s\;�n��®xl�Dk���~�s =
9Nh/n�<Qh	h/srk�s®�Ón�<\uÓsyuX;zh	��p�k¹�
;z~��qk�jyj9h	k,m*k�s\;
mqh	k,jyjNh�k�m*~�s�k�s
xysyjlm�hJ;z~�}ènqk:9y��hÓp�k�sysyh	m/_
¼lu,m�h/»zk,prjy��h��(~�sÁ¼(~�� _����|<*�yh	s�syuX;zh�� pru²�,h	�Óu`xzn�u,v
nq�yh�nqmqk,sl�opr~��q�o~�u`s m�k�sy�`h�u�v|sluY;yh��i�(n��yhH��~�s\=À99h�n�<\h/h/s
syuX;zh����ek,s\;º��9ymqh	k�=z�|k`�����yu1<*s
~�s
n��yh��,m�k�jy�
u�v3¼(~�� _
TX_�²��lh/sHsyuX;zh�� pru²�`h	�39lk,}�=°<*~�n��l~�s�n��yh�n�m�k�sN�opr~��q�o~�u,s
m�k�sy�`h�u,v�syuX;zh'�'�znq�yhÓ��~�s\=	99h�n�<\h/h	s�nq�yh/p m�h�k�jyj9h	k,mq�\k,�
���yu1<*s�~�s�nq�yh��`mqk,jy��u�v)¼(~�� _�Í _(��s�k�s�h%»®n�mqh/prh|}	k,��h��`n��yh
�`mqk,jy�'u�vlku@.�CBi�3DUmqh/p�k�~�sl�bn��yh\��k,prhDh/�`h/s�~�vlk����`syuX;zh	�
�lk¹�`h�pru²�`h�;í�(h�_ � _��tnq�yhv@.�CBi�3D^�,m�k�jy�l�Q~�sc¼(~��`�/_\�Ók�sy;
Îrk�mqh�n��yh���k,prh��lk���nq�yu,xy�`��k,���ínq�ymqh/h'syuX;zh��*�lk¹�,h�pru²�,hJ;
v mqu,p n��yh	~�m|u,mq~��,~�slk��íj9u`��~�n�~�u,sl�/_ID7�yh/mqh�v u`m�h,�l~�n�~��*m�h�k,��u,sXW
k:9y��hQnquU;z~���m�h	�`k�m�;'nq�yh�h/»yk,}ènD��uz}/k�n�~�u,sN��u`mJpru²�`h/prh/stn��Lu,v
syuX;zh���<*�yh	s?<\hF9yxy~���;�k!w�K3B�pruY;yh/�yv u`mQk­@ü�CB���D�_t��s
u,n��yh	mF<Qu`m6;l���y~�n|~��*j9u`�q�o~^9y��hin�urpruX;zh/��k°@.�CBi�3DÕ<*~�n��XW
u`xzn�~�szv u,mqp�k²nq~�u,sEu`s ~�nq��h/»yk,}èn��,m�k�jy� �on�mqxl}ènqxym�h,��k,��~��
;zu`syhÓ~�s�u`xymiw�K3B pruX;zh/�bu,v(k�@.�uB��3DC~�s�nq�y~��7jlk�j9h/m�_
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¼(~��,xymqh!���3B|uX;zh��*� k�s\;µ��k,m�hÓsyh	~��,�Y9Nu`mq�

B|h/�`h/m�n��yh	��h	�q���znqu��,h	m�~�v �rnq�yh�j9h/m�v u,mqp�k�sl}/h�u,vDk�m�u`xzn[W
~�sy�Hjymqu�n�uz}/u,�V�[k
w�K�B%pruX;zh	�D��nq~��������yu,xy��; �o~�p!xy��k²n�h�n��yh
pruV9y~���~�n���u�vDk?@ü�CB���D��y<*�y~���hÓ~�n�~��F;z~�±�}�xy��n*n�u¸9yxy~���;Hk
;z�®slk,pr~�}���nqm�xl}�n�xymqh ~�s w�K3B>pruY;yh/��~�sy� _A��s kV; ;z~�n�~�u,s[�
nquw®lsy; kCm�u`xzn�h v m�u`p kC��u,xlmq}/hEsyuX;zh n�u k�;yh	�on�~�slk1W
nq~�u`sb�zn��lh��ou`xym�}�hÓsyuX;zh'~�sHn��yh�w�K�B pruY;yh/�L���yu,xl�^;��lk¹�`h
~�nq�Óslh/~��,�Y99u,m��%¿b~�;zh/stnq~{®9}/k²nq~�u,sl��n�uü��h/sy;�9lm�utk:;y}	k,�onÓprh���W
�qk��`h	�/_�>�B|u�nqh n��lk�nH~�n
~���syu�n�syh�}�h����qk�mq�Ev u`m�sluY;yh	�H~�s
k m�h�k��F@.�uB���D n�u�=®syu1< nq�yh/~�m�syh	~��`�Y9Nu`mq�/_ EË² h�jymqu�W
j9u`��hHk nqu,j9u,��u,�`�Uk,jyjymqu�»z~�p�k�n�~�u,sÇ>�D���E!prh	}��lk,sy~��op n�u
kV; ;zmqh	�q�|nq�yh	��h�jlm�uV9y��h/p��|~�s�9yxy~���;z~�sy��u,xlm'w�K�B%pruX;zh	���
v u`mik�mqu,xyn�~�sy��jymqu�nquz}�u,��_uD7�lh-D(� prh�}��lk�sy~���p }	k�sü��~�p�W
xy��k�n�h�n��yh�pru:9l~���~�n���u,v\kµ@.�uB��3Dz<*~�n��yu`xzn�k�s®����u`�q��u,v
xl��h�v xl�[~�szv u,mqp�k²nq~�u`srn��Nk²n�mqh/jymqh	��h/stn��\n��yh���h/p�k,stn�~�}/�7k�sy;
j9h/m�v u,mqp�k�sl}/h�u�v*m�u`xzn�~�sy�
jymqu�nquz}�u,���Óxl��h�;U~�sÁ@.�uB��3D*�/_
�J�,h/s�~�v&syh	~��`�Y9Nu`mq�/¿l~�;zh/stnq~{®9}/k²nq~�u,sl�*k,m�h�mqh	}/u,m�;zh�;
k�nih/��W
h	m��HsyuX;zh�v u,mik�m�h�k,}�n�~��,h'jymqu�nquz}�u,�V�Nn��y~��i~�syv u,mqp�k²n�~�u`s�u`s
syh	~��,�Y9Nu`mq�[~��[n�~�prh%WÙ�²k�mq�®~�sl�7k,s\;'p�k¹��9Nh\~�slk,}	}�xym�k²nqhJk²v�nqh/m
kÓ}�h	mon�k�~�s�nq~�prh�99h	}	k�xl��h7syuX;zh	�&}	k�s!pru²�,h�_�D7�yh|�oh	��h	}ènq~�u,s
u,v7kHmqu,xznqh�k,}�mqu`�q�Ók
��k�mq�,h!syh�n�<\u,m6=.u,m���h�n�u,v\slh�n�<\u,m6=®�
~��'n��®jy~�}	k�������jNh	mov u`m�prhJ;Uxl�o~�sy��u`sy��� jNk�m�n�~�k��Du`m�k,jyjymqu�»�W
~�p�k²nqh�~�syv u,mqp�k²n�~�u`sx>�½�xlh/mq~�s[��k,s\;xGim�;ykU��©V©t�t���[u`m�h	s ]��
k,s\;�Gim�;yk ��©V©:¶VE}_���s n��yh?D(�Aprh	}��lk,sy~��op jymqu,j9u`��h�;ü~�s
nq�y~��'jlk�j9h/m	�|<QhrxN�ohHk
m�h�}�h/~��®~�sy��v xysl}ènq~�u,sUv u,m!�oh	��h	}ènq~�sy�
��h/s\;yh/m�¿ �Ósyh	~��,�Y9Nu`mq�u<*�y~�}�� m�h�}�h/~��`h�prh	�q�qk��,h��Ó�oh	s`nv9®� k
��h/s\;yh/m&syuX;zh,�`~�s�u`m6;yh/m�n�u'pr~�pr~�}&nq�yhF;z�®slk,pr~�}\�on�mqxl}ènqxym�h
u,v(k�@.�CBi�3D�_
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� pru²�,h���9lk`}�=�nq�yhin�m�k�sl��pr~�����~�u,s!mqk,sy�,h
u�v&�

Ð¯ÝiÐ Ø�O\Ù�OyÒ�OyÚyÓE³?Ù�Ù(·�OYÛ)R�×+¸z¶JRAO N
D7�yh¸D(�:prh	}��lk,sy~��op xl��h	��k
m�h�}�h/~��®~�sy��v xlsl}ènq~�u`s n�uº;zh/W
��}/m�~^99hrn��yhc;z�®slk�pr~�}r�on�mqxl}ènqxym�h�u�v|kÀ@.�uB���D�_§²Uh�xl��h
n��yhr�`h/syh	mqk,�Dk,�q�oxyprjyn�~�u,s.~�s�@.�CBi�3D n��lk�n�h/�`h/mq��syuX;zh
�lk,�Dn��yhÓ��k,prhF;z~���n�k�sl}/h*u�vbnqmqk,sl�opr~��q�o~�u`s�mqk,sy�,h:_«D7�®xl�/�®~�v
k�@.�CBi�3D%~��'}/u,prj9u`��h�; u�v*kc® »zh�; s®xyp-99h/m'u,v\sluY;yh	�/�
n��yh�k¹�,h	mqk,�,h�s®xyp	9Nh	m�u,v�syh/~��`��99u,m��'u,viküsluY;yh¸<*~�����;zh/W
jNh	s\;
u,sHn��lh�k�mqh	k!~�n�}�u²�,h	mq�/���Ùv&k,���bsyuX;zh	�*k,m�h­;z~���jNh	mq��h�;
~�sHk���p�k����9k�mqh	kz�®nq�yh�k¹�`h/m�k��`h|s®xyp-99h/m\u�v(syh/~��`��99u,m���<*~����
9Nh ��k,m��`h/m!n��Nk�s nq�lk²n¸<*�lh/s�syuX;zh���k,m�hº;z~���jNh	mq��h�;S~�s�k
<*~^;yh/mDk�mqh	k _������oul�`k,�&���yu1<*s�9®��n��lh��o~�p!xy��k²nq~�u`s'�,~��,h	s�~�s
>AK�h/m6=®~�sl����£*u²�,h	m/�`k,s\;�gik`��T,�,�y��E��,~�víh/�`h/mq��syuX;zh|�Nk,��nq�yh
��k,prh�mqh	��jNu`sl�o~^9y~���~�n���k�sy;�}/k,s�pru²�`hF<*~�n��y~�s�kU® »zh�;Hk�mqh	k
k²n�<*~����V��n��lhik¹�,h	mqk,�,h\s®xyp-99h/mQu�v[syh	~��,�Y9Nu`mq�(v u`mQk�syuX;zh|~��
syh	k,m�����k�}/u,sl�onqk,stnD~�v9n��lh/mqh�k�mqh|k�® »zh�;�s®xyp	9Nh	mDu�vísyuX;zh��
<*~�nq�y~�s!n��lk�nQk�mqh	k _«D7�®xl�/�,nq�yhik¹�`h/m�k��,h\s®xyp	9Nh	mDu�vbsyh	~��`�XW
9Nu`mq�7}/k,sc<\h/���ímqh/jymqh	��h/stnJnq�yh'k�jyjlm�u�»z~�p�k²nqh*n�u`jNu`��u`�,�!~�sXW
v u,mqp�k²n�~�u`s u,v*kÀ@.�CBi�3D�_|�\k`�ohJ;Uu,sUnq�y~���u:9N�oh	m��²k²nq~�u,sb�
n��yhFD(� prh	}��lk,sy~��op xl��h	�&k�mqh	}/h/~��®~�sl�*v xysl}�n�~�u,s�n�uv;zh�}�~�;zh
<*�y~�}���syuX;zh���m�h�}�h/~��`h3<*�y~�}���prh����qk��`h	�/_L��s�n��yh7�,m�k�jl�-;zh/W
��}/m�~^9y~�sy��k-@.�CBi�3D��®n��yh'k¹�`h/m�k��,h7s®xyp	9Nh	mQu,vLsyh	~��`�Y9Nu`mq�
}/k�sx9Nhµ;zh���}/m�~^99h�;�9®�Un��yh
k¹�,h	mqk,�,h?;zh	�,mqh/h�u�v|syuX;zh���~�s
n��yhr�`mqk,jy�#_?D7�®xl�
9®�üxl��~�sy��nq�yh�k¹�,h	mqk,�,h	;zh/�`m�h	h�u,vQnq�yh
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¼�~��`xym�h�Îl�«D7�yh|n�u,j9u,��u`�,���onqk¹�z�(n��yhi��k,prh7k`��n��Nk²nJ~�s°¼(~��\_
���Nk,��nq�yu,xl�,��k,���ínq�ymqh/hÓsyuX;zh	�|�lk¹�,h�pru²�,hJ;

�`mqk,jy�Um�h	jym�h��oh	stn�~�sy�.kº@.�uB���D��(u`xym�w�K�B pruX;zh/�\}/k,s
jymqu²�®~�;zh�h	syu,xy�`��~�szv u`m�p�k�n�~�u,s�v u`m|k!m�u`xzn�~�sy�!jymqu�n�uz}/u,�ín�u
®lsy;�mqu,xyn�h	�/_
���q�oxyprh�h	�,h	m��SsyuX;zh.~�s�kS@.�uB���D �lk,��n��yh ��k,prh

s®xyp	9Nh	mru�v'syh	~��`�Y9Nu`mq��<*�y~�}�� ~��rh�Ztxlk,�|nqu�n��yh k¹�,h/m�k��`h
;zh	�,mqh/h!u�v\n��yh?@ü�CB���D �`mqk,jy�#_�{®~�sl}/h�h/�,h	m���sluY;yhr�lk,�
nq�yh'��k,prhi}/k,jlk,}/~�n��!k,s\;�mqh	��j9u,sl��~^9y~���~�n��,��h/�,h	m���syuX;zhÓ~�s�k
@.�uB���D+�lk`�Lnq�yh*��k,prh\}��Nk�sl}/hQu,vNmqh	}�h	~��t~�sy�*u`m�v u,m6<\k,m6;XW
~�sy�­9lm�utk:;y}	k,�onJprh	�q��k,�,h��%_&�\mqu`kV;y}/k`��nDprh����qk��`h	�Dk,m�h��oh	s`n
u`mLv u`m�<7k�m�;zh�;­9t��kisyuX;zhQn��ymqu,xl�,��m�k:;y~�uC<\k¹�`h	�/_L��s�kim�h�k��
��~�n�xlk�n�~�u,sb�isyh/~��,�Y99u,mq~�sy�+syuX;zh��c<*~����
;z~�m�h�}èn���� mqh	}�h	~��,h k
9ymqu`kV;y}/k`��nDprh����qk��`h*�oh	s`n�9®��nq�y~��DsyuX;zh:_���s
w�K3B�pruX;zh	��W
~�sy�l��<Qh*}�mqh	k�n�h*k�jy��k,}/h\}	k�����h�;U¦ p b�r h n�uÓ�yu,��;!k����tn��yh*prh���W
�qk��`h	�|~�s�nqmqk,sl��pr~��q��~�u`s#_|�*v�nqh/mÓn��lh�jy��k`}�h-¦ p b�r h mqh	}/h/~��,h��
prh����qk��`h	�/�¹k�mqh	}�h	~��t~�sy�|v xysl}ènq~�u,s�;z~�m�h�}ènq�(prh����qk��`h	�bnqu�n��yh
}/u,mqm�h��oj9u,s\;y~�sl��syh/~��,�Y99u,mq~�sy��syuX;zh	�/_ wQ��h	k,m����,�&k syuX;zh:¿ �
p�k�»®~�p!xyp5s®xyp	9Nh	m�u�v'syh	~��`�Y9Nu`mq��~��rhJZ`xNk��|nquw>iãxäe�JE
<*�yh	m�hIã
~���nq�yh|s®xyp	9Nh	mDu�vbsyuX;zh��D~�srk­@.�CBi�3D��®k�s\;rk,���
nq�yh�sluY;yh�¿à�Ósyh/~��,�Y99u,m��F<*~����Lmqh	}/h/~��,h'nq�yh�9ymqu`k:;l}/k,�oniprh���W
�qk��`hQ��h/stn|9t�Ónq�yh7syuX;zh�_|D7�®xl�&kisyuX;zh*�o�yu`xy��;'p�k1»z~�p�k������
��h/s\;¸>iã�ä��JE�}�u,jl~�h��bu�v9kF9ymqu`kV;y}/k`��nLprh����qk��`h�n�u�n��yh\jy��k,}/h
{tnqu,mqh�_u¼lu,m�}�u,s®�`h/sy~�h/sN}�h'~�s w�K3B pruX;zh	��~�sl�y�\<\h�k��^<7k¹�z�
}��yu®ut�oh�>iãºä���E�k`�in��yh�s®xyp	9Nh	miu,v\}�u`jy~�h	�iu�v39lm�utk:;y}	k,�on
prh����qk��`h	�[��h/stn&u,m�v u,m6<\k,m6;yh�;v9®��k�syuX;zh�_«�\xzn&u,sy���vå!u,xzn
u,vzn��yh��oh�>iã�ä��JEb}/u,jy~�h	�[u�vzn��lh�9ymqu`kV;y}/k`��n[prh����qk��`h|<*~����:9Nh
k`}èn�xNk�������mqh	}�h	~��,h�;?9t�ru,n��yh	m7syuX;zh	��<*�yh	m�h
åH~��Jn��lh�s®xyp�W
99h/mQu�vbsyh/~��`��99u,mq~�sy��sluY;yh	�Du,vín��y~��DsluY;yh��tk,s\;�>iãUä.�&äcåyE
}/u,jy~�h	�F<*~����)99h�nq�ymqu1<*s.k�<\k¹�c9t�Hnq�yh�w�K�BepruX;zh/��_FD7�yh
v xysN}èn�~�u`s+u�v|�yu1< p�k,s®�U}/u,jy~�h���u�vF9lm�utk:;y}	k,�on�prh	�q��k,�,h��
<*~����\99h'm�h�}�h	~��`h�;�9®�ru�nq�yh/m7syuX;zh��7~��Qk`}��y~�h/�,hJ;°9®��n��yhÓmqh%W
}/h/~��®~�sl�7v xysl}ènq~�u,s!~�s�xl�o~�sy�ijymqu:9lk:9y~���~�n��u9lk�mI>Aævç	E�_|ævç ~��
nq�yh*jymqu:9lk:9y~���~�n��iu�vbkisluY;yh7n��lk�n�<*~����®mqh	}�h	~��,h7ku9lm�utk:;y}	k,�on
prh����qk��`h�_��Lh�nIèU99h�nq�yhik¹�`h/m�k��`h�;yh/�,mqh/hiu�vbnq�yhu@.�uB���D
�`mqk,jy�#_�D7�lh/s!u,srk¹�,h	mqk,�,h��1è'syuX;zh��|<*~����`mqh	}/h/~��,h7k�9ym�utk:;YW
}	k,�onJprh	�q��k,�,h*k�pru`sy�'k����§>AãUäü��E%>AãUäü��E|9ymqu`kV;y}/k`��nDprh���W
�qk��`h	�C>�>Aã°ä+�JEQ}�u`jy~�h	�Du,vLprh	�q�qk��,h��Dmqh	}/h/~��,hJ;�9t�º>Aã°ä+�JE
syuX;zh��6E}_3D7�®xl��<QhÓ�lk¹�`h��
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B|uX;zh	�7~�sHk-@.�uB���DCk,����u�mqh	}/h/~��,h�xysy~�}/k`��n7prh	�q��k,�,h��
��xl}�� k`��r}bX� p�h r h � g ¥aê��F�Fë�ì|ív` h}~6~�j � h�î <*�l~�}�� k�mqh	;z~�v�W
v h	m�h	s`nQv m�u`pï9ymqu`k:;l}/k,�onJprh����qk��`h	�D��xl}���k`�3r%bY� p�h r hJð � h%~/p
êi�F�Fëuñ�íF` h%~�~�j � h �|D7�®xl�7nq�yh�mqh	}�h	~��t~�sy��v xysl}�n�~�u,s
syh	h�;y�
nquH}��yh�}�=�~�vQkHprh	�q��k,�,h�~��Ók�xlsy~�}/k,�onÓu,m
9ymqu`k:;l}/k,�oniprh���W
�qk��`h�_òD7�yh+}/u,prjy��h�nqh jN�oh	x\;zu�W�}�uX;zh v u`m�n��yhEm�h�}�h/~��®~�sy�
v xysN}èn�~�u`s�~��7�o�lu1<*s�~�sµ¼�~��\_�ÏX_

If ( the message is of type RREQ and is not sent by the node)
{
	Generate a random integer, K,  between 0 and 100;
    if (K<100PB)                   /* PB is computed by Equation (1)*/
		the node will receive the message;
	else 
		the node will not receive the message;
}
else if (the message is of type RREP and is for the node)
	the node will receive the message;
else
	the node will not receive the message;

¼(~��,xymqh
Ïz�3KJ��h/x\;yu�W�}�uX;zhiv u,m7n��lh'm�h�}�h/~��®~�sy�'v xysN}èn�~�u`s

ó ô Ôvà Ñ O)P�ÖYÒÅO�ß�¸ Ñ ³¸à�á�Øöõ°RÌ¶�÷ ³?ø°ù�ú
û O�QL¶JR N Ú�ÔÓ·1ON¶�O[ºVOyÒ

ó)Ý�L ô Ôvà Ñ O)P�ÖYÒ3O�ß|¸ Ñ ³¸à�á�Ø
²Uh�}��yu®u`��hrk�n��®jy~�}	k���m�h�k,}�n�~��,h!m�u`xzn�~�sy�Hjymqu�nqu®}/u,�D}	k�����h�;
�CG�gIH>n�uÇ;zh	pru,sl�on�m�k²nqh.nq�yh�h%³íh	}�n�~��,h	syh	�q��u,v�nq�yhÁD��
prh�}��lk�sy~���pµ_§D7�yh|�y~�h	mqk,mq}��®�'jlk,�,h­>�¨,h/sN�oh	syE�u�vbu`xym\w�K3B
pruX;zh	��~��µ;zh	jy~�}èn�hJ;^~�sm¼(~��\_ �y��k�s\; �o�lu1<|�Hn��yh�u²�`h/m�W
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���Ó~����o�lu1<*s.~�sÀ¼(~��\_��t�§KD��k`}�h	�u� h%~/p d fAî ¦ ~}hJð d fiî ¬ f�k d
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}/k,�on���g u,v'n��yh syuX;zh:_ïD�uEh�k,��~����Sk�slk,����]	hü��~�p!xy��k²nq~�u,s
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~�sy~�n�~�k,�y£F£|��ý �lk`�Qn��y~���®lh	�^;�u�v(n��yhÓ�yu`jH}/u,xystnI<*�y~�}��H~��
��h�n�n�u�]	h/mqu k,s\;E~��!~�sl}�mqh	k`�ohJ;Á9®��u,syh�k�n�h	�,h	m��+��x 9l��h%W
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£F£��3K prh����qk��`h	�/�7sluY;yh	�H}/k�jyn�xymqh.nq�yh mqu,xyn�h.~�szv u`m�p�k�W
nq~�u`s#_�²��yh	s k�s�~�stn�h	m�prhJ;z~�k²nqh!sluY;yh�m�h�}�h	~��`h	��kÀ£F£|�3K
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slk�n�~�u,s�~�sr~�nq�&mqu,xyn�h*n�k�9y��h�_�²��yh	s�k�sr~�stn�h	m�prhJ;z~�k²n�h\syuX;zh
mqh	}/h/~��,h���k�v m�h��o�S£F£���ý prh	�q��k,�,h,�[n��yh�syuX;zh���h�n���xyjEk
mqh/�`h/m��oh*mqu,xznqh|h/stnqm��!n�u�n��yh��ou`xym�}�h|syuX;zh�~�sr~�nq�Dmqu,xyn�h|n�k1W
9y��h:_��|»y}�h	jzn'v u,m�n��yh	~�m�u,mq~��`~�sl���ínq�yh/mqh�~��Ósyuº;z~��on�~�sl}ènq~�u,s
~�s'v xysN}èn�~�u`slk���~�n�~�h	�bv u,m(v u,m6<\k,m6;�k�s\;�m�h	�,h/m���hDjlk²nq��h	stn�mq~�h��%_
�CG�gIH jymqu�nquz}�u,�b�Nk,�\v u,xlm|��n�k²n�h����
� ��bY� p���l�h n�s���wQ�yh	}�=.n��yhrmqu,xznqh!nqk�9l��h!nqu.�oh	h!~�vQn��yh



syuX;zh��lk,�\k�s�h/»z~��on�~�sy��k,s\;��²k,��~�;!jlk�n���nqu�nq�yh�;yh	�on�~�W
slk²nq~�u,s#_

� �F�Fë�ñ � o f�p ����sy~�n�~�k²nqh�£C£|��ý prh	�q��k,�,hC<*�lh/s
syh	}/h	�[W
��k,m��:_

� �F�Fë�ñ�ì�r%bXn h}~6~ � KDmquz}�h	�q� nq�yh ~�sl}/u,pr~�sy�Ë£F£|��ý
prh	�q��k,�,hÓk�s\;�u,xyn�jyxzn|jlm�u`jNh	m*m�h��oxy��n��%_

� �F�Fë�ì3ì�r%b n h%~�~ � KJm�uz}/h	�q�^nq�yh ~�sl}�u`pr~�sy� £F£��3K
prh	�q��k,�,hÓk�s\;�u,xyn�jyxzn|jlm�u`jNh	m*m�h��oxy��n��%_
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¼�~��`xym�hx¶z�Aw�K3B pruX;zh/��v u,mUk�syuX;zhEn�h	prjy��k²n�h�> jlk,�,h
��b kYh���
 E

¼(~�� _Ì¶S���yu1<|��n��lh nqh/prjy��k�n�h u�v!k�w�K�B>sluY;yh v u`m
~�prjl��h	prh/stn�~�sy� �CG�gIH mqu,xznq~�sl� jlm�u,n�uz}�u`��_C�Ùn�~��rm�h	jymqh%W
�oh	s`nqh�;µ9®��n��yh���x 9l�on�~�nqxzn�~�u,s�n�m�k�sN�o~�n�~�u`sb����b kYh d fAî ~�s�¼(~��\_
��_ �����in��lh ~�sl}/u,pr~�sy��prh����qk��`h	��nquEnq�yhUsyuX;zh k,m�hÃ;z~�W
m�h�}èn�hJ; n�u�n��yh jy��k,}�h � o î k�sy;ek����'nq�yhEu`xzn��`u,~�sy� prh	�[W
��k,�,h	��v mqu,p5nq�yh
syuX;zh�k�mqh�;y~�mqh	}�n�hJ;�n�u nq�yh
jy��k,}�hÁ��� p �
D7�yhÓsyuX;zh�n�h/prjl��k�n�hi�lk,�Qn��lm�h	h���x 9l�on�~�n�xyn�~�u,srnqmqk,sl��~�nq~�u,sl�
slk�prhJ;º�F�Fë�ñ � o f�p�î �F�Fëuñ�ì3r}b n h}~6~ k�s\;��F�Fë�ì3ì�r%b n h%~�~
}�u,mqmqh	��jNu`s\;z~�sy� n�uUn��lm�h	h�u�v'�CG�gIH ��n�k²nqh	�/_C�Ùv'kUsyuX;zh
<\k,s`n���nqu^�oh	s\; k jlk`}�=,h/n/��~�nº®lm��onüh/stn�h	mq���ubY� p���l�h n�s
��n�k²n�h:_ �Ùv�nq�yh/mqh�~���syu mqu,xznqh�~�s ~�nq�
mqu,xyn�hUnqk:9y��h��'nq�yh
syuX;zh�h	s`nqh/m��C�F�Cëuñ � o f�p �onqk²nqh�nqu�~�sy~�n�~�k²nqh'm�u`xzn�hU;y~��q}�u²��W
h/mq��prh	}��lk,sy~��op k�s\;À9ym�utk:;y}	k,�onq�ik¸£F£|��ý%prh	�q��k,�,h:_��Ùv
k�syuX;zhümqh	}/h/~��,h��rkS£F£|��ýv´1£F£��3KAprh	�q��k,�,h,�\~�n�h	s`nqh/m��
�F�Fëuñ�ì3r}b n h}~6~�� �F�Fë3ì�ì�r%b n h}~6~ �onqk�n�h:_Õ²Uh.�lk¹�`h�pruX;YW
h/��h�;Unq�yh
�CG�gIH mqu,xyn�~�sy�.jymqu�nquz}�u,��<*~�n���nq�yh�v u,����u1<*~�sl�
v h	k²nqxymqh	�v>Ì��h/mq�®~�}�h	��E��

� ��b kYh � h o h r j pAf oX� jµe r}b jYk n j�~�p ` h%~�~�j � h ���Ùv&k�syuX;zh
<\k,stnq�Hn�u���h/sy; kSjlk`}�=,h/nHnqu�k�;zh	�on�~�slk�n�~�u,sCsyuX;zh
>i<\h^}/k,s:�,h�n�nq�y~���~�szv u,mqp�k²nq~�u,s v mqu,p nq�yh�xyjljNh	m
��k¹�,h/m�u�v|mqu,xznq~�sl�.jymqu�n�uz}/u,�iE��&k�nqu:=,h	s+mqh/jymqh	��h/stn�~�sy�
n��yh­;yh	�on�~�slk²nq~�u,s���g ~��\jyxzn|~�stn�u�n��yh'jy��k`}�hu� h}~�pAf o j d
pAf b�oU~�sS¼(~�� _�¶z�(n��®xl��~�sy~�nq~�k�n�~�sy��n��yh¸<Qu`m�=®~�sy�Hjym�u:W
}�h�����u�v'nq�yh pruX;zh	��_%��prprh�;y~�k�n�h	���,�Jnq�yh sluY;yhüh/s W
n�h	mq�F��bY� p���l�h n�s��onqk�n�h�k,s\;
}��yh	}�=z�7~�nq�7mqu,xznqh�nqk�9l��h,�
<*�y~�}���~��*mqh/jlm�h��oh	s`nqh�;c9®�rn��yh�jy��k,}�hv�ubX� pAf oX�#ª j\e1gAh/î
n�u ��h/hS~�vH~�n �lk`�Uk^�²k���~�; mqu,xznqhEnqu n��yhÇ;zh���nq~�sNk1W
n�~�u,sÕ9®� n��lh+�,xlk,m6; lyj�~ �%j1g^f�k �ubY� p ê kXh}~�p�î r}bX� pAg�~�p í
u�v
n��lh�n�m�k�sN�o~�n�~�u`szr%bY� p���l�h n�s%~�sï¼(~�� _ ¶X_ ¼yu`m
;zh�n�k�~���h�; ~�szv u`m�p�k�n�~�u,s u`s�n��lh ~�prjy��h	prh/stnqk�n�~�u,sSu�v
lyj�~ �%j1g^f�k �ubX� p ê kYh}~�p�î r}bX� pAg�~�p í î �oh	h ��~�syh��¸Î�©1W�Ï:T�~�s
n��yh�k,jyj9h/s\;z~�»¯_ �Ùv lyj�~ �}j�g^f�k �ubY� p ê kYh%~/p�î r}bX� pAg�~�p í
m�h/n�xymqsl�ün�mqxyh���<*�y~�}��eprh�k�sl�.n��lk�n nq�yh sluY;yh �lk`�
k+�²k���~�; mqu,xznqh�n�uEn��yh�;zh	�on�~�slk�n�~�u,s[�\nq�yh syuX;zhü~�p�W
prh�;z~�k�n�h/���S�oh	s\;y��n��yhUjlk`}�=,h/nHk�sy; syu�nq�y~�sy�Eslh/h�;l�
n�u¢99hz;zu`syh v u,m^u,xym�mqu,xyn�~�sy�:jymqu�n�uz}/u,�V� k�sy; ~�v
lyj�~ �%j1g^f�k �ubX� p ê kYh}~�p�î r}bX� pAg�~�p í mqh�nqxymqsl�+vÌk,���oh,��nq�yh
syuX;zh��,h	syh/m�k²nqh	�Hk��F�Fëuñ ` h}~6~6j � h ~�s^n��yh�jl��k`}�h
�F�Fë�ñ%k,s\; �,u®h	��~�s`nqu��F�Fëuñ � o f�p �onqk�n�h,��<*�y~�}��U~��
m�h	jymqh	��h/stn�hJ;c9®��n��yh���x 9l�on�~�nqxzn�~�u,s�n�m�k�sN�o~�n�~�u`sc�F�Fë�d
ñ � o f�p ~�sw¼(~�� _t¶ _ ¼yu`m�;zh�n�k�~���h�; ~�szv u,mqp�k²nq~�u,sSu,s
n��yh ~�prjy��h/prh/stn�k²n�~�u`s+u�v���x 9yjlk,�,hÀ�F�Cëuñ � o f�p�î nq�yh
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¼(~��,xymqh
©z���F�Fë�ñ � o f�p ��x 9yjNk��,h

mqh	kV;zh/mr~���mqh�v h	m�mqh�; n�uUnq�yh w�K�B pruX;zh/�|���yu1<*s ~�s
¼(~�� _|©z�y<*�y~�}���~��7h%»zjy��k�~�syhJ;°99h/��u1<Ó�
D7�lhrp�k�~�süv xlsl}ènq~�u`sl�'u,v*��x 9yjNk��,h°�F�Cëuñ � o f�p ~��Ón�u
;y~�mqh	}�n'n��yh�jymqh/�®~�u,xl�������,h/slh/m�k²n�hJ;Á�F�Fë�ñ prh����qk��`h
nqu*n��lhJjy��k,}/hC��� p k,s\;Óm�h�9ymqu`k:;l}/k,�onín��yh�£F£|��ý+prh���W
�qk��`h�~�v�syh�}�h	�q�qk�mq��_SD7�yhHsyuX;zh�;y~�mqh	}�nq��n��yhµ£F£|��ý
prh����qk��`h¸9®��nq�yh
n�m�k�sl��~�n�~�u,sS¬�r%b jXk n j:~/p�
 ~�sa¼(~�� _ ©X_
�\n n��lh �qk�prh+n�~�prh��!n��yh syuX;zhSjyxzn�� n��yhÇ£F£|��ý
prh����qk��`hÓ~�stnqurn��yh!mqh�n�m�k�sN�opr~��q�o~�u,s¸9yxX³íh/m	�¯<*�l~�}��ü~��
mqh/jlm�h��oh	s`nqh�;w9t�^n��yh�jl��k`}�hÁ¦ h o k ¬���� h r î k,s\; �oh/nq�
k�n�~�prh/m�> mqh/jlm�h��oh	s`nqh�;�9®�
nq�yh�jy��k,}�h�ª f ` h ��� p íiv u,m
nq�y~��C9lm�utk:;y}	k,�oniprh	�q�qk��,h:_��ÙvQn��yh�syuX;zh�;zu®h	��s#¿ n'�,h�n
k,s®��v h/hJ;X9lk,}�=Ev m�u`p u,n��yh	m�syuX;zh	��k²v�n�h	m�nq�yh
n�~�prh/m
~��\u�³(�l~�n*m�h�9ymqu`k:;l}/k,�onq�Jn��lh­£F£|��ý prh	�q��k,�,hu9t��n��yh
nqmqk,sl��~�nq~�u,s�� h1e r%b jXk n j:~/p ~�s¸¼(~�� _|©X_|D7�yh�p�k1»z~�p�xlp
s®xyp	99h/mLu,vlmqh/9ymqu`kV;y}/k`��n��ív u,m�k���jNh�}�~�®N}�£F£|��ý prh���W
�qk��`h'~�����h�n|nqu�n��lm�h	h'n�~�prh	�/_C¼yu`m�pru`m�h­;zh/nqk,~���hJ;�~�sXW
v u`m�p�k�n�~�u,s k�99u,xyn�m�h�9ymqu`k:;l}/k,�on/�|��h/hün��yhüv xysl}ènq~�u,sb�
j r/n r h1e r}b jYk n j�~�p ê�í�> ��~�syh	�J�	�®�JW��	�:©7~�s�n��yh7k�jyj9h/sy;z~�» E
k,s\; j r�n r h�e r%b jYk n j�~�p ` ~ � e ��� h r�ê�í�> ��~�syh	�Q�,���1W��,��T7~�s
nq�yh�k�jljNh	s\;z~�»\E�_

� �
b kYh ��o f n j:~/p�f oX� j �F�Fë�ìÃ` h}~6~6j � hFp b f�p�~ �¯r h���f bY� ~
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nqh/m����F�Fë�ì3ì3r}b n h%~�~ �onqk�n�h��Y<*�y~�}��!~��Dm�h	jym�h��oh	stn�h�;	9®�
nq�yhÓ�ox 9N��nq~�nqxzn�~�u`srn�m�k�sl��~�n�~�u,s?�C�Fë3ì�ì�r%bXn h}~6~ ~�sc¼(~�� _
¶ _�¼(~����	�r���yu1<|�I;zh/nqk,~���hJ;�~�szv u`m�p�k�n�~�u,s�u,sHn��yh�~�p�W
jl��h	prh/stnqk�n�~�u,s�u�vL��x 9yjlk,�,hC�C�Fë3ì�ì�r%bXn h}~6~�î <*�y~�}��r~��
h/»zjy��k�~�syh�;?9Nh	��u1<
_
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¼(~��`xymqh����z���F�Fë�ì3ì�r%b n h%~�~ �ox\9yjlk��`h

D7�lh p�k�~�s v xysN}èn�~�u`s u,vU��x 9yjNk��,h �F�Cë3ì3ì3r}b n h}~6~
~�� n�u�xlj�;yk�n�h nq�yh1mqu,xznqh>n�k�9y��h5k�sy; v u`m�<7k�m�;
nq�yhSm�h�}�h/~��`h�;m£F£|��K prh	�q�qk��,h�~�v�syh�}�h����qk�mq��_ DLu



k,}��y~�h	�,h n��lh	��h1v xysl}�n�~�u,sNk���~�n�~�h	�/� n�<Qu v xysl}ènq~�u,sl�/�
j r�n ��� k�jXp�h �ubX� p ê k:f�kYî o�b l b%� î r%bY� pAg�~/p�î­kV~�h�ðVî o f�k í
k�s\; j r�n  �b�r q«j r k �F�Fë3ì
ê ~�f�kYîI~}h�g	�#kYî	e�f�kXîug�f  h1pAf ` h/î
k:f�kYî	k�~�h�ð:î o�b l b/� î
g�~�p íHjy��k¹� ~�prj9u,m�nqk�stn�mqu,��h	��u,s
n��y~����ox\9yjlk��`h�_­D7�yh�v xysl}ènq~�u,s j r/n ��� kYjXp�h �ubY� p ê�íÓ~��
n��yh�k�m�}Ó~�sN��}/m�~�jznq~�u`srv mqu,p nq�yh'nqmqk,sl�o~�nq~�u`sc� k k �ubX� p
n�u�n��yhÓjy��k`}�hC�ubX� pAf oX�#ª j\e1gAh ���Ùn�®Nmq�on\}��yh�}�=z�Dnq�yhÓ��g
u�v(n��yh'sluY;yhinqu��oh	hÓ~�v(~�n7~��Qn��lh��ou`xymq}/hÓm�h�}�~�jy~�h/stnJv u`m
n��y~��v£F£��3K prh	�q�qk��,h:_!�Ùv7�,h�����~�n���~�prjy����k:; ;y��nq�y~��
;z~���}/u²�,h	m�hJ;Óm�u`xzn�h7}�u`s`n�k�~�syhJ;'~�s�n��lhF£F£|�3K prh	�q�qk��,h
n�u�~�nq�Ómqu,xyn�h!nqk:9y��h�!(k,s\; ~�vQsyul��~�n'xyj�;lk²n�h��'~�nq�Óu1<*s
m�u`xzn�h�nqk:9y��h�~�v*n��y~���~�sN}�u,pr~�sy�
syh�< mqu,xznqh�prh	�q�qk��,h
�lk,����h	�q�r�yu,jN�rn��Nk�s n��lhüu,��;Su,slh�_z¼yu`m�pru`m�h�;zh/W
nqk,~���hJ;r~�szv u,mqp�k²nq~�u`s�u`s�nq�yhÓ~�prjl��h	prh/stnqk�n�~�u,s�u�v[nq�y~��
v xysl}�n�~�u,sb�7�oh	h���~�syh��-¶:Î�W�©y��~�s+nq�yh�k�jyj9h/sy;z~�»�_aD7�yh
v xysl}�n�~�u,s j r�n  �b�r q|j r k �F�Fë�ì�ê�í!~���nq�yh.k�m�}�~�sN��}/m�~�jXW
n�~�u,s v mqu,p1nq�yh
n�m�k�sN�o~�n�~�u`sÅ� k k �ubY� p nquUn��yh�jl��k`}�h
��� p ��D7�l~��Jv xysl}�n�~�u,s¸®lm���n*}��yh	}�=z�J~�vLn��yhÓsyuX;zh�~��Dnq�yh
�ou`xym�}�h!m�h�}�~�jy~�h/stn|v u`mÓn��y~��
£F£|��K^prh����qk��`h�_��ÙvQ�`h	�/�
~�nI;yuth��7syu�nq�y~�sy�y�z~�v�sluy�y~�n�®ls\;y�7nq�yhÓ��g u�v�n��yh'slh%»®n
syuX;zh�<*�y~�}�� �o�yu`xy��;Emqh	}/h/~��,h�n��y~��°£F£��3K:prh	�q�qk��,h
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_

BIDCheck

NewBID

RoutMsg

SendRREP

[guard_sendRREP(did, 
routlst, dseq, selfid) ]

Broadcast2

[guard_broadcast2 
(did, routlst, selfid) ]

SourceID
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P I/O

Routingtabl
e

routTabList

P I/O

OUT

RoutMsg

P Out

RREQBuffer

bufferReqList

[] P I/O

In

RoutMsg

P In

(bid,sid,sseq,did,dseq,
preid,nohop,Q,99)

lst

arc_updatebid(bid, sid, 
lst, nohop, preid)

 arc_newbid(bid, sid, lst,
 sseq, did, dseq, preid, nohop)

(bid,sid,sseq,did,dseq,preid,nohop,Q,99)

routlst

selfid

arc_initiateRREP(did,selfid,
bid,sid,dseq,preid,routlst)

(bid,sid,sseq,did,dseq,selfid,nohop+1,Q,99)(bid,sid,sseq,did,dseq,preid,nohop,Q,99)
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�¯r fih�kYî o�b l b%��íJ� ¼yu,m�pru`m�h�;zh/nqk�~���h�;^~�szv u,mqp�k²nq~�u`s
u,sHn��lh'~�prjl��h	prh/stnqk�n�~�u,s!u�v(n��l~��\v xlsl}ènq~�u`sb�l��h/hÓ��~�slh	�
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¬ � � �,h/nq��n��yhrnqu:=`h/s v u,m�kHv mqh	���S£F£|��ý prh����qk��`h��
h/~�n��lh/m�nq�yh n�m�k�sl��~�n�~�u,s¤¦ h o k �F�Fë�ì u,m�n��lh.n�m�k�sN�o~�W
n�~�u,s�¬�r}b jYk n j�~�p�� ~���h	slk�9l��hJ;¯_��Ùv�n��yh�syuX;zh�~��!nq�yh
;zh	�on�~�slk�n�~�u,s u`mü�lk`� k^�²k���~�;Cmqu,xyn�h+nqu^nq�yhx;yh	�on�~�W
slk²nq~�u,sb�*�,xNk�m�;a�y� j r k ~}h o k �C�Fë3ì
ê�í�mqh�nqxymqsl��n�mqxyh:_
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prh	stnqk²nq~�u,sEu,vinq�yh	��h
n�<\uUv xysl}ènq~�u,sl�/�7��h/h���~�syh����1¶1W
¶VÍ�~�s n��yhUk�jljNh	s\;z~�»¯_%�Ùv�~�n/¿à��¦ h o k �C�Fë3ì$# ~ n�xymqsb�
k¸£F£|�3K^prh	�q��k,�,hÓ~��|~�sy~�n�~�k�n�h�;�9®�Hn��yh!k�m�}'~�sl�q}�mq~�j W
nq~�u,s j r�n f o f�pAfijXp�h �F�Cë3ì�ê k:f�kYîy~�h}g	�#kYî|e�f�kXî)~�f�kYî�kV~}hJðVî
�#r fAhJkXî r%bY� pAg�~/p í.k�s\;m;z~�mqh	}ènqh�;^n�u nq�yh+jy��k,}/h���� p �
G�nq�yh/m6<*~��oh,��nqmqk,sl�o~�nq~�u`s¤¬�r}b jYk n j�~�p�� ~�sl}/m�h�k,��h	��n��yh
s®xyp	99h/m�u�vJ�yu`jl��9®��u,syh�k�s\;�;z~�m�h�}èn��|nq�yh�m�h�}�h/~��`h�;
£C£|��ý prh	�q��k,�,h|nqu!n��yh'jy��k`}�h°��� p �
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D7�yh��,��u:9Nk��3;zh�}���k�m�k²nq~�u,sl�Ó}�u`prjymq~���h!n��yhH}�u`��u`m���h�nq�!k�sy;
�²k�mq~�k�9y��h��ív u,m(n��lh7�CG�gFH jymqu�nquz}�u,��_&D7�lh7}/u,��u,m(�oh/nq�����yu1<
;yk�nqkH��nqm�xN}èn�xlm�h����on�u`m�~�sy��;z~�³9h	m�h	stn�mqu,xznq~�sy��~�szv u`m�p�k�n�~�u,s
��xl}��
k,�7mqu,xznqh�h	stn�mq���\£F£|��ý k,s\;c£C£|�3KSprh	�q�qk��,h��%_

D7�yhi}/u,��u,mJ��h�n��ubY� p�
º~ ��>Ì��~�syh'��Î�~�s?¼(~�� _7�JT:E�;zh%®lslh	�
nq�yh'm�u`xzn�~�sy��prh	�q��k,�,h:_(�Ùn�}/u,stnqk,~�sN�Dnq�yhÓv u,����u1<*~�sy�v®lh	�^;l���
� ¬ � �$�\�\m�utk:;y}	k,�onQ��gU_
� ¦ � �&�í{®u,xym�}�h�syuX;zh'n��Nk²n�~�sy~�n�~�k�n�h	��£F£���ý prh	�q��k,�,h:_

êi¬ � � î ¦ � �Fí|xysl~^Ztxyh	�����oj9h	}/~{®Nh	�*k�£F£|��ý prh	�q�qk��,h:_
� ¦\¦Xëuñ'�/@.u`�on[m�h�}�h/stnLmqh	}/u,m�;zh�;���h�Ztxyh/sN}�h&s®xyp	9Nh	mbv u,m
nq�yh���u,xym�}�h:_

� � � �$�lg�h���nq~�slk²nq~�u`s�syuX;zh:_
� �
¦Xë�ñ'�3@�u`�on�mqh	}/h/stn�mqh	}�u`m6;yh�;S�ohJZ`xlh/sl}/h.s®xyp-99h/m
v u`mF;zh	�on�~�slk�n�~�u,sc� � �-�

� ì � �&��D7�lh*~�prprhJ;z~�k²nqh/����jymqh/�®~�u,xN�LsyuX;zh7v mqu,p�<*�y~�}��
nq�yh'syuX;zhÓmqh	}�h	~��,h	�Jn��lh'prh	�q��k,�,h�_

� � �	ª(�yg�~��onqk,sl}�hiv m�u`p n��lhÓ��h/sy;zh/m7nq�lk²n*~�sy~�n�~�k²nqh	�Dn��yh
prh����qk��`h�_FD7�yh!�oh	s\;zh/m�~��F� � � v u`m�£C£|�3K prh����qk��`h
k,s\;µ¦ � � v u,mF£C£|��ý prh	�q��k,�,h�_

� ª*)�ì3ë��)DJ�®j9hru�v\n��yh�prh����qk��`h�_cý:prh�k�sl�v£C£|��ý��
k,s\;�K prh�k�sl��£F£��3K�_
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 ).�#Gisy���rxl�oh/v xy�bv u`mF£F£|�3KSprh����qk��`h��|B|h%»®n
sluY;yh|n�u-<*�y~�}��!n��yh�prh	�q��k,�,h7~��J��h/stn/_&�Ùn7~��D�oh/nJnqu-©:©
~�v�n��yh'prh����qk��`h�~��\u�v(n��tj9h­£F£|��ýU_
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9yx ³9h	m�hJ;�~�;zh/stnq~{®9}/k²nq~�u,s�u�v&£C£|��ý prh����qk��`h7n��lk�n|k�syuX;zh
�lk`��jlm�uz}�h�����h�;#_ÁD7�lhH}/u,��u,m���h�n°�ubX� p ª j e1gAh > ��~�syhcT��ü~�s
¼(~�� _J��T:E&;zh%®Nsyh	��n��lh7�on�mqxl}�n�xymqhJu,vNk�mqu,xyn�h\h/stn�mq�'~�s�m�u`xzn�h
n�k�9y��h�_��Ùn�}�u`stnqk�~�sl�Qnq�yhÓv u,����u1<*~�sy�v®lh	�^;l���
� � � �$� gih	�on�~�slk�n�~�u,s�u�v(n��yh'mqu,xznqh�_
� �
¦Xë�ñ'�3@�u`�on�mqh	}/h/stn�mqh	}�u`m6;yh�;S�ohJZ`xlh/sl}/h.s®xyp-99h/m
v u`mF;zh	�on�~�slk�n�~�u,sc� � �-�

� � �	ª(�Dg�~��onqk,sl}�h�v m�u`p5n��lhµ;yh	�on�~�slk²nq~�u,sÅ� � � î prh	k1W
��xymqh�;�~�srnq�yhis®xyp	99h/mJu,v[�yu,jN�Dnq�lk²n\syh/hJ;rn�u-9Nh�n�m�k1W
�`h/m��ohJ;rnqu!mqh	k`}���� � �-�

� � � �&�yB|h%»®n|syuX;zh'u`s�nq�yh'mqu,xznqhinqu°� � �-�
� �/��ÿ ëuª �0
 ë��J£*h	p�k�~�sy~�sy�7nq~�prh�9Nh/v u,mqhJnq�yh7m�u`xzn�h\h%»YW
jl~�mqh	�/_

{®~�sl}/hDnq�yhJv uz}/xl��u�vynq�y~��LjNk�j9h/m�~��Lu`xym�D(�Sprh	}��lk,sy~��op
�J<Qh
;zu`s#¿ n�~�prjy��h	prh/stn­®lh	�^;l�	�
¦Xë�ñ k�sy; �/��ÿ ë�ª �0
 ëF�|�\xzn
v u`m�}�u`sl�o~��on�h	sl}�h�k�sy;S}/u,s®�,h	sy~�h/sl}/h
~�sSv xznqxymqhº<Qu`m�=9��<Qh
=`h/h/j�n��lh	��hin�<\u	®lh/��;y�*k,s\;H�oh/n*n��yh	p n�u�99h��X_
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1		color INT = int timed;
2		color LIFETIME, DSEQ, SSEQ, DID, SID, BID, NID, 
								PID, DEST, DUMMY = INT;
3		color TYPE = with P | Q;

14	color RoutMsg = product 
BID*SID*SSEQ*DID*DSEQ*PID*INT*TYPE*DUMMY;
15	color BufferREQ = product BID*SID*INT*PID;
16	color bufferReqList = list BufferREQ;
17	var lst:bufferReqList;
18	color INTXINT = product INT*INT;
19	color INTXINTXINT = product INT*INT*INT;
20	color RoutTable = product DID*DSEQ*INT*NID*LIFETIME;
21	color routTabList = list RoutTable;

23	var routlst:routTabList;
24	var wait:TIME;
25 	var bid,sid,sseq,did,dseq,selfid,hopNo, preid:INT;
26	var bbid,ssid,ddid,ddseq: INT;
27	var lifetime,nohop,dest,n,nexthop:INT;
28	var ptype:TYPE;
29	var nid,pid:NID;
30	var msg, routMsg:RoutMsg;
31	var i:INT;
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syuX;zhÓ�Q�lk`��k�mqu,xznqh�<*~�nq��v u,xlm(�lu,jl��n�uÓsyuX;zh�Îy�tk�s\;�syuX;zh
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Í �,¬ �X>��'�?T-Îr�VEq¬
Î �,¬ �X>��'�
���'�VEq¬
Ï �,¬ �X>��'�
���'�VEq¬

D�k:9y��h��,�3£*u,xznqh�nqk�9l��h��7m�h��oxl��nq~�sy��v mqu,p ��~�p�xl��k�n�~�u,s¸ü��

¼ymqu,p n��lh	��h�~�sy~�n�~�k��b}/u,s\;z~�nq~�u`sl�/�\<Qh�jNh	mov u`m�prhJ;�nq�ym�h	h
�o~�p!xy��k²n�~�u`sl�%_�£*u,xznqh�n�k�9y��h	��m�h��oxy��nq~�sl��v mqu,p ��~�p!xy��k²nq~�u,s
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¼(~��,xymqh �/Îy�ºD7�yh�@.�uB���D �`mqk,jy�S���yu1<*~�sy�ün��yh�mqu,xznqh	�
v u`xys\;c9t�H�o~�p!xy��k²nq~�u`s�ü��

B|uX;zh'~�; ¼yu`m�<7k�m�;�jNk²n�� £|h/�,h	mq��hÓjlk²nq�
� �X>�T!�
�­T!�VEq¬ �`¬
T �,¬ �®�'�H�!�'�®¬
Í �,¬ �`¬
Î �,¬ �`¬
Ï �,¬ � >��'�H�!�'��E�¬

D(k�9y��hvT®�3£*u`xzn�hÓn�k�9y��h	�\mqh	��xy��n�~�sy��v m�u`p �o~�p!xy��k²nq~�u`s¸ü-T

ü���k,m�h*�`~��`h/s!~�s?D�k:9y��h'���V<*�lh/mqh|m�u1< f ~��D}/u,mqm�h��oj9u,sy;z~�sy�
nqu�nq�yh7m�u`xzn�h\nqk:9y��hJu,vNsyuX;zh f _���s�nq�y~��Ln�k�9y��h,��m�u1<'�\�o�yu1<|�
mqu,xznqh7nqk:9y��h*u�vbsyuX;zh'���zk�sy;�>�T'�r�CTÓ��E�~�s\;z~�}/k�n�h	�&kÓjNk²n��
v mqu,p syuX;zhH��nqu�sluY;yh�T?<*~�nq�üu`syh��yu`jb�[mqu1<CT�W�>o�!�ü���
��EJk�jlk²nq��v mqu,p syuX;zh
T�nqu�syuX;zh���<*~�n���u`syhÓ�yu,j[�ym�u1<FÍ�W
>o���ÀT�Îü�VE�k
jlk²nq�Uv m�u`p>syuX;zhcÍHn�u.syuX;zhü�?<*~�n�� n�<Qu
�yu`jl��k�s\;üsyuX;zh-Î�~��ik,s.~�prprh�;z~�k²nqh'syh%»®nÓsyuX;zh!u�vDsyuX;zh
Íy�ímqu1<IÎ�W7k�s\;üm�u1<CÏ1W�>o��� �����VE|n�<Qu�jlk²nq�l�iv m�u`p syuX;zh	�
ÎHk�s\;ÃÏ�n�uHsyuX;zh��-<*~�n��üu,syh��yu,j#_UD7�®xl��n��lh	@.�uB���D
�`mqk,jy��v u`xys\;Hv mqu,p �o~�p!xy��k²nq~�u`scü���~��\n��yh�u,syh����yu1<*s
~�s
¼(~�� _7�/Î\_

B�uX;zh'~�; ��sl~�nq~�k��ím�u`xzn�h�n�k�9y��h gih	�on�~�slk�n�~�u,s�sluY;yh'~^;
� � >�T!�°T�Í!��E�¬ �`¬
T �,¬ � >��'�°T-Ír��E�¬
Í � >�T!�H�UT���E�¬ � >��'�H�!����E�¬
Î �,¬ �`¬
Ï �,¬ � >��'�°T-Ír��E�¬

D(k�9y��h
Íz�3£*u`xzn�hÓn�k�9y��h	�\mqh	��xy��n�~�sy��v m�u`p �o~�p!xy��k²nq~�u`s¸üUÍ

D7�yhQmqh	��xy��nq�Lu�ví�o~�p!xy��k²n�~�u`sl�)ü-Tik�sy;	ü-Íik,m�h\�o�lu1<*s�~�s
D(k�9y��h���TÓk�s\;°Íy�`~�s°¼�~��t�7�JÏÓk�sy;
�	�z�`m�h��oj9h	}�n�~��,h	���:_L��srh/��W
h	m�����~�p�xl��k�n�~�u,srk:9Nu²�`h��®n��yh�w�K3B pruX;zh/�¯®lsy;y�*h%»zj9h	}�n�h�;
mqu,xznqh	��>�nq�yu`��h�v m�u`p syuX;zh
��nqu
syuX;zh?T:E�k,�Ó��jNh�}�~�®lh�;ü~�s
nq�yh�~�sy~�n�~�k,�l}�u`s\;z~�n�~�u,sN�Dk�s\;�n��yhiv u,mqp�k��lpruY;yh/�9u�vL�CG�gIH
���yu1<*s+~�sx¼(~��`�/_S¶z�Dnq�ymqu,xy�`�^�,�:_ÅD7�y~�����~�p�xl��k�n�~�u,s h%»YW
j9h/mq~�prh/stn|}�u,s ®lm�p��\nq�lk²nin��yh!�CG�gIHejymqu�nquz}�u,�Ljym�u²�®~�;zh��
}/u,mqm�h�}èn����'~�nq�&v h	k²nqxymqh	�C>Ï�oh	m��®~�}�h��6E�;zh/®lsyhJ;r~�sr{zh	}ènq~�u,s°ÍX_*TY_
��s\;+nq�yh.��~�p!xy��k²nq~�u,sUm�h��oxl��n���k,���ou �o�yu1< n��lk�nru,xymrjymqu�W
j9u`��h�;µD(�eprh	}��Nk�sy~���p }/k�s�~�s\;yh/h�;Hpr~�pr~�}|nq�yhU;z�®slk,pr~�W
}	k������i}��lk,sy�,~�sy�|�`mqk,jy�c>Ìpru:9y~���~�n�� Elu,v9k�@.�CBi�3DÁ<*~�nq�yu,xzn
=®syu1<*~�sy�!~�nq�|k`}èn�xNk��bnqu,j9u,��u,�`�º> �,m�k�jl�yE��N��~�sl}�hÓnq�yh�k:9Nu²�`h
nq�ym�h	hr�o~�p!xy��k²n�~�u`sl�7m�h��oxl��nÓ~�s�;z~�³íh/mqh/stn­@.�CBi�3D �,m�k�jy�l�
v mqu,p nq�yh��qk�prh�~�sl~�nq~�k��í}�u,sy;z~�n�~�u,s#_

K ô O N º:Ò�Q�µJRAO N µ!¸ N PML§Q�¶�Q�·1ÖDNzON·�O
D�uEnq�yhÁ99h	�on
u,v�u`xymµ=tslu1<*��hJ;z�,h,��nq�y~���jNk�j9h/m
jymqh	��h/stnq�
v u`m'n��yh?®lmq�on�nq~�prhrk w�K�B pruX;zh/�Qk�s\;���~�p�xy��k�n�~�u,s�u,v*k
@.�uB���D�_�£*u`xzn�~�sy�Ujymqu�nqu®}/u,����xl��h�; v u,m�@.�CBi�3D*��k,m�h
syu,n|syu²�,h	�b~�s�nq�yh/p���h/���,h��7k�s\;�n��lh/mqh��Nk¹�,h
9Nh	h/s
v h�<^v u`m[W
p�k,�'prh�n��luY;l�.jymqh	��h/stn����^k¹�²k,~���k:9y��h.v u,m�;zh	��~��,sy~�sy� k�sy;
nqh	�on�~�sy��jymqu�n�uz}/u,���Qv u,mC@.�uB���D�¿ �F;yxyhÓn�urnq�yh/~�mF;z�®slk,pr~�W
}	k������!}��lk,sy�,~�sy���,m�k�jy�
�on�mqxl}ènqxym�h��%_�D7�y~��\jlk,jNh	m*�lk,�7jymqu�W
j9u`��h�;Hk�prh�nq�yuX;H}	k�����h�;�nqu,j9u,��u,�`��k�jyjlm�u�»z~�p�k²nq~�u`s�>AD(�uE
prh�}��lk�sy~���p n�u�k:; ;ym�h����in��l~��Ójlm�uV9y��h/p u�v7pru:9l~���~�n����bk�sy;
nq�yh/s�xN�ohJ;rn��l~��Qprh	}��Nk�sy~���p n�u	9yxy~���;rk!w�K�B�pruX;zh/�9u�vLk
@.�uB���Dx<*~�nq��k,s��CG�gIH�mqu,xznq~�sy�Ójym�u,n�uz}�u`��_�D7�yh���~�p�x W
��k²nq~�u,sHm�h��oxy��n��|�o�lu1<^nq�lk²nin��yh	D�� prh	}��lk,sy~��op }	k�s.��~�p�W
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¼�~��`xym�h �JÏz�ºD7�yhº@.�CBi�3D �,m�k�jy� ���yu1<*~�sy�.nq�yh�m�u`xzn�h��
v u,xys\;�9®����~�p�xl��k�n�~�u,s¯ü-T
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¼�~��`xym�h �	�y�ºD7�yhº@.�CBi�3D �,m�k�jy� ���yu1<*~�sy�.nq�yh�m�u`xzn�h��
v u,xys\;�9®����~�p�xl��k�n�~�u,s¯üUÍ

xy��k²n�h�n��lhrpru:9y~���~�n��À>A;z�®slk,pr~�}/k�������}��Nk�sy�`~�sl���,m�k�jy�N�6E�u�v
k-@.�uB���D¤<*~�n��yu`xzn�=tslu1<*~�sl��~�nq�7k,}�n�xlk,�Nnqu,j9u,��u,�`��_«D7�yh
�o~�p!xy��k²n�~�u`s�mqh	��xy��nq�Lk,���ou|���yu1< n��lk�n�<\hQ}	k�s��tk�~�sÓ�,mqh	k�nL~�sXW
�o~��,�tn�~�stnqu�@.�uB���Demqu,xznq~�sl��jymqu�nqu®}/u,�«;zh	��~��,sº9®�.xN�o~�sy�
w�K3B pruX;zh/���\k�s\;
gih	��~��,s�´`w�K3B^k`�*k��o~�p!xy��k²n�~�u`s�nqu®u,��_
�Lk�n�h	sl}���u`m|;zh/��k¹�'~���ki�`h/mq�'~�prjNu`mon�k�stn(}/u,sl��~�;zh/m�k²nq~�u`s

~�s�;zh	}/~^;y~�sl� m�u`xzn�h��ü~�sâ@.�uB��3D*� k�sy;e}/k,sâ9NhSh	k`�o~����
;zh	�q}�mq~^9NhJ;ï9®�¢¼yx ]�]/��W�D7~�pr~�sy� Ä|~��`�XWÙ�Lh/�`h/�cK�h/n�mq~�B�h�n��
>A¼«DIÄCBi�6EC>�P9�yu`xb��@.xymqk�nqky�tk�sy;!gih�¼Nk�stn�~¯T��`�,�z��@�xym�k²nqky�
{®x ]/x\=t~V�|k�sy; {z�lk²n6]���©:©V©VE}_�@�u`�on�u�vÓh%»z~��on�~�sy� m�u`xzn�~�sy�
jym�u,n�uz}�u`������h/��h�}ènÓm�u`xzn�h��
9t� }��yu®u`��~�sl��k
mqu,xznqh	<*~�nq�ünq�yh
��h�k,�on��yu,j+}/u,xystn��%_.����k
v xznqxym�h¸<Qu`m�=9�«<Qhrjy��k,s nqu.xl��h
¼�DIÄuB��En�u%~�prjlm�u²�`hEnq�yh^jymqh	��h/stn w�K�B�pruX;zh/�V��k,s\;
n��yh	sÃ;zh��o~��`sük�slh/<emqu,xznq~�sy��jymqu�nquz}�u,��<*�y~�}��ü}	k�s ��h/��h�}èn
k mqu,xyn�hµ<*~�n�� n��yh���h	k`��n!v x ]�]/�E��k�n�h/sN}���_a²Uh.k����ou jy��k�s
n�u ~�s®�,h���nq~��`k²nqhC�lu1< v u`m�p�k,�ük�sNk����z�o~�� prh�nq�yuX;y�^��xl}��
k,�.�onqk�n�h��ojNk,}�h�k,slk����z�o~��H}/k,s�99h�jNh	mov u`m�prhJ;^u`s w�K�B
pruY;yh/���\u�v(k°@ü�CB���D�_
³�ºQO N OYõ°Ò�Ö�P�Ú�×SÖ N ¶�R D7�y~�� <\u,m6= <7k,�2�oxyjljNu`monqh�;
9t�En��yhºBik²nq~�u`slk��|{z}/~�h/sl}/hµ¼lu,xysy;yk²nq~�u`s xls\;zh/mrmqh	��h	k,mq}��
�,m�k�stn/�Qw*w�£�W�©:©V¶:¶:Í�T�� _

û ÖYß�Ö`·1Ö N º:Ö®µ
�\k,�,mquX;z~�kz� £
_ >o��©:©V©VEè� ½���u�@�ut{z~�p Gisy��~�slh�_tK&k�m�W
k�����h/� wQu,prjlxzn�~�sy� �Lk:9Nu`mqk�n�u`m��,� gih/jlk,monqprh/stn
u�v wQu,prjlxzn�h	m {z}�~�h	sl}�h,�#�|sy~��,h	mq��~�n��Bu�v�w\k,��~�W
v u,mqsy~�k�k�n �Lu`� �|sy�`h/��h	�/_TS u`sy��~�syhVU�_A���¹k,~���k:9y��h��
�tnon�j[�*´V´¹jí}���_ }	�%_ xl}/��k _ hJ;zx�´²jym�u:¹�h	}�nq�}´¹�,��u�p�ut�o~�p¸´V_

�Q�Nk�mq�`k¹�²k�sb��¾	_���½�xystn�h/m	� wC_à�v_��À¾Ó~�p
��@�_��ü�[h	h��.��_��
Gu9ym�k:;zu²�®~�}²�&g­_��|{®u:=`u,���[=®�,�3GU_Jk,s\;SHi~��[<7k�slk�n��lk,sb�
@�_&>�T��,��T:Eè� H&h/mq~���~�p
��¼lu,mqp�k��b�|slk,���®��~��\u�v�syh�n�<\u,m6=
�o~�p!xy��k²nq~�u`sl�/�XW�YZYZY\[X4�]X^ 7_]B`_a�bA2X^\7
2X^dc#20efa�0F]14�,­,_^�g
h bi^¯,%4}4fbi^ h � Ð�j >�TVE���T�©�Wq��Î�Ï

wQu,m��ou`sb�¯@Á_à{�_�>o��©:©V¶VEè�¯D7�yu`xy�,�tn���u`s�n��yh�v xznqxym�h!u�vQpru�W
9y~���h�k:; �yuz}�slh�n�<\u,m6=t~�sy�l�kbi^`�v_ {�_Q��m�p!�Á£*h	��h	k,mq}��
GC±�}�h�{tn�m�k²nqh/�`�?KD��k�sysl~�sl�­²Uu,m6=®���yu`j#_

¼�~�s\;y��u1<Ó�Å½-_-l �\~�����~�sy�,n�u`sb��¨ _S>���©V©,��E��ÅÄ|~��`�XWÙ�Lh/�`h/�
syh�n��Hv u,m�;z�®slk,pr~�}�;z~�sy~�sy�Ejl�y~���ut�ou`jy�yh	mq���o�z�on�h/p��/�
bi^ @Á_mP&_â¾
<*~�k²n6=,u1<|��=²kz�Â@Á_ ² _ {z�y~�h/��;y�/�nl
£
_ @�_&D7�yu`p�k,�/�Lh�;y�/��{zh/p�k�stnq~�}	�iv u,m!wQu`sl}�xymqmqh/sl}/���
KDmquz}1_���stn�h	m�slk�n�~�u,sNk�� �|w7{�W�¼z��w7{­²Uu,m6=z�o�lu,jb��T:Í1W�T:Ï
¨�xl������©V©,�X¿��t��sy~��,h	mq��~�n���u�v[�[h	~�}�h	�on�h	m/�®�C¾!�®jyj#_í��¶�Ï�W
T��VÍX_

½�u,m�;zu,sb�l{�_àgU_§>�T��`�y��E��XH&h/mq~�®N}/k�n�~�u,sru,v[n��yh�² �uK�DLm�k�sl�[W
k,}�n�~�u,s �Lk¹�`h/m�xN�o~�sy�+}/u,��u,xymqh�;�K�h/n�mq~�syh/nq�/_�KJ�#_ gU_��

��sy~��,h/m���~�n��üu�v�{®u`xzn��S�|xl�on�m�k���~�kz�&�C;yh/��k�~�;zh,�&{®u`xzn��
��xl��nqmqk,��~�k _

½�xyh	m�~�sb��£
_9k,s\;ÀGim6;lkz�9�­_�>o��©:©®��Eè�¯ýiut{�W�9lk`�ohJ;�£|u,xznq~�sl�
~�s�syh/n�<Qu`m�=z�&<*~�n���~�slk`}/}�xlmqk�n�hD~�szv u`m�p�k�n�~�u,sb�<bi^vD7�yh%W
u`m��
k�s\;ük����,u`m�~�n��lp��%_�o�4�2Q`_pqWrYFYZYsWrt�ukvxw(v(yMz {5|/_
jyj)_í��Ï1W�¶VÍX_

¨,h/sl��h/s[�U¾	_�� g�h��o~��,s¯´,w�K3B Gisy��~�syh:_�g�h	jzn/_�wQu,prjyxyn�h/m
{z}/~�h/sl}/h��`��sy~��y_,�ik�mq�®xl���tg�h	syp�k�m6=�_�S u`sy��~�slhVU�_²���²k�~���W
k:9y��h����`n�n�jb� ´:´1<I<I<
_ ;lk�~�pr~�_ k,x#_ ; = ´�;zh	��~��,s9w�K�B�´Y_

¨,h/sl��h/s[�«¾	_�>���©V©t�:E���w�2�}{2X~X4�,�5�oI,�aA4fb.t­,�ai7Vp"��]�7fb�`9w�2X^�g
`�,���aA7��F��^�]X} .�7�b^7HyÀ,�a	�\2�517$]X^¯5�o�4�]�`�a�b�`�]X}��§7/,�pH�y2�}mg
~7�°,(�Q��o�4r]B`_a�b�`�]X}��§7/,è��@�u`syu,�`mqk,jy�l�9~�svD7�yh/u`m�h/n�~�}/k,�
wQu`prjyxzn�h	m|{z}�~�h/sN}�h��N{zjym�~�sy�`h/m�W�H&h	m���k,� _

¨,u,�ysN�ou`sb��gU_ �u_rk�s\;¢@ük���n�],�HgU_ �­_µ>o��©:©`�VEè���­.X^�]X��b�`
c#2X~X4r`�,��F2�~5a�bi^ h bi^��u5��­2Q`s�,b�46,V}{,%7�7�tU,_a�03214r�17r�
yÀ2��_bi}{,�w�2X����~5a�bi^ h �v¾Ó��xY<\h/m��i}/kV;zh/pr~�}ÀKJx 9y��~��o� W
h	mq�/_

�Lu,mqh/s ],�\gU_ Ä­_\k�sy;ÇGim�;yky�\�v_�>���©V©:¶�E��Cýiut{Em�u`xzn�~�sy� ~�s
syh/n�<Qu`m�=z��<*~�n��Axysl}�h	mon�k�~�s jNk�m�k�prh�nqh/m��%¿��d�X2�~X4f^�]X}
2�eFWrYZYFY��7�$w�y�[ 4r]X^\7_]�`�a�bA2�^ 7C2X^�t­,�aA032�4r�Xbi^ h�� >Ì�VE
���:¶1Wo�,��¶X_

@.}	g�u`slk���;í�3�u_Dk�sy;�P9slk�n�~V��D�_F>��J©:©V©VE��J��K&k�n�� ���²k�~���W
k:9y~���~�n��°@�uX;zh	�[v u,mF²�~�mqh/��h����\�C;YW�Ä|uz}­B�h�n�<\u,m6=z����bi^
KJm�uz}1_\u�v����Q�J�Ë²^w�B�wÌ©:©X¿���B�h/< Gimq��h	k,sl���|���'�
��{z�v_

@�xlmqk�nqkz�zD�_��:{zx ]/x =®~V��D�_ k�s\; {®�Nk²n�],�:{�_ >��J©:©V©VE��
¼lx ]/]	�VW�D7~�pr~�sy�ÅÄ|~��`�XWÙ�Lh/�`h/�vK�h�nqm�~vB|h/nq�S>�¼«DIÄCB���E
v u`mºD7~�prh/W�wQmq~�n�~�}/k,��{®�z�on�h	p��%¿�� u�~B¡�¡_bi^�,%767¢bi^soI,�a�4fb
tU,_aA7 ÐyÐ ¶:¶1W��,��Î _

K&k,m�=9�vH­_Ók�s\; wQu`mq��u,sb��{�_�>��J©:©:©�E��UD7�yhxDLh	prjNu`mqk,������W
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¨9©(©|P9WQZ7T�ª
«�¬�­¯®_°(±_²�³ ´ µ�¶¯·�´ µ�¸ ³¹´ µ�¸mº »m¼¹½�­¯²�¾ ³¹¿À�Á Â ±_²�³ ´ µ�¶¯·_´ µX¸ ³�´ µX¸m¶¯·�¸ ³�¸ ±�¸ ÃQ¼�Ä Ä Å�¿�³iÆ�¼¹½ÀVÇ ´ ­�¶¯·�´ µ�½@·(²r°�µ_²�¾ ³¹È�³¹´ µ�½@³�¼5Æ�±�¿�°FÆ�Å¹®_¿À 3 ¿�¾ ³¹¿�±_²�³ ´ µ�¶¯·�´ µ�¸ ³¹´ µ�¸ Å¹¿�³iÆ�¼�É
À «�­¯®_°(Ê�¿�Æ Ë7´ µ�¶¯·�´ µX¸ ³¹´ µ�¸m¶¯·�¸ ³�¸ ±X¸ ÃQ¼�Ä Ä Å¹¿�³iÆ�¼¹½À�À ´ ­�¶¯·�´ µ�½@·(²r°�µ_²�¾ ³¹È�³¹´ µ�½@³�¼5Æ�±�¿�°"ÃÀ�Ì ¿�¾ ³¹¿�Ê�¿�Æ Ë7´ µ�¶¯·_´ µX¸ ³�´ µX¸ Å¹¿�³iÆ�¼�É
À�Í ­¯®_°(²�µ_µ ´ µ�¶Î·_´ µ�¸ ³¹´ µ�¸ ±�ÈrÃ�°_ÈV¸ Ã�´ µ�¸mº »Ï¼�½;º ¶¯·�´ µX¸ ³¹´ µ�¸ ±_È�Ã_°�Èf¸ Ã_´ µQ¼	»À�ÐÑÂ ²�µ_µ ´ µ�¶Î·_´ µ�¸ ³¹´ µ�¸ ±�ÈrÃ�°_ÈV¸ Ã�´ µ�¸ ¾ ³iÆ�¼�½À�Ò ¶¯·�´ µ�¸ ³¹´ µ�¸ ±_È�Ã_°�Èf¸ Ã�´ µQ¼�Ä Ä ¾ ³¹Æ�É
À ¬�­¯®_°(±_²�³ Ó�²�¾ ´ µ�Ô�È�®VÆ�¶¯µ_´ µ�¸mº »m¼�½Õ­¯²�¾ ³�¿



Ì�ÁÖÂ ±_²�³ Ó�²�¾ ´ µ�Ô�È�®VÆ0¶Îµ_´ µ�¸m¶¯µ�µ_´ µ�¸ µ_³�¿�×�¸ ´¯¸ °_´ µX¸ ¾ ´ ­m¿�Æ�´ Øq¿0¼�Ä Ä Å�¿�³iÆ�¼�½Ì�Ç ´ ­�¶¯µ_´ µ�½�µ_µ_´ µ"²r°�µ_²�¾ ³�È�¾ ´ ­¯¿�Æ�´ Ø�¿�Ù Ç�Á�Á ¼�Æ�±_¿�°(Æ�Å�®_¿Ì 3 ¿�¾ ³¹¿�±_²�³ Ó�²r¾ ´ µ_Ô�È�®VÆ0¶¯µ�´ µ�¸ Å¹¿�³iÆ�¼�É
Ì «q­Î®_°(±_²�³ ·Q¿�Æ�Æ�¿�Å¹Ô�Èr®_Æ0¶¯µ_´ µX¸ ´¯¸mº »m¼¹½ ÁÌ�ÀÖÂ ±_²�³ ·�¿�Æ¹Æ�¿�Å¹Ô�Èr®_Æ0¶¯µ�´ µX¸ ´m¸m¶¯µ�µ_´ µ�¸ µ�³¹¿�×�¸ ´ ´¯¸ °_´ µ�¸ ¾ ´ ­m¿�Æ�´ Ø�¿0¼�Ä Ä Å¹¿�³iÆ�¼¹½ÌrÌ ´ ­�¶¯µ_´ µ�½�µ_µ_´ µ"²r°�µ_²�¾ ³�È.¶¯´ÚÙ�´ ´�È�Å¹¿�¾ ³¹¿/¾ ´ ­¯¿�Æ�´ Ø�¿�Û Ç0Á�Á ¼¹¼<Æ�±_¿�° ÇÌrÍ ¿�¾ ³¹¿ÌrÐ ´ ­�¶¯µ�´ µQ½@µ_µ�´ µ"²�°_µ�²r¾ ³¹È�´ÚÜ�´ ´X²�°_µ�²r¾ ³¹ÈZ¾ ´ ­¯¿�Æ�´ Ø�¿�Ù Ç�Á�Á ¼<Æ�±_¿�° 3ÌrÒ ¿�¾ ³¹¿�±_²�³ ·�¿�Æ¹Æ�¿�Å¹Ô�È�®VÆ0¶¯µ�´ µ�¸ ´¯¸ Å�¿�³iÆ�¼�É
Ì ¬q­Î®_°(²rµ�µ Å¹Èr®_Æ0¶¯µ�´ µX¸ µ_³¹¿�×�¸ ´¯¸ °_´ µ�¸ ¾ ´ ­¯¿�Æ�´ Ø�¿r¸ ¾ ³¹Æ�¼�½Í�Á ¶Îµ_´ µ�¸ µ_³�¿�×�¸ ´¯¸ °_´ µX¸ Á ¼�Ä Ä ¾ ³iÆ�É
Í�Ç ­Î®_°(Å¹¿�Ø�È�Ó�¿ Å¹È�®VÆ�¶¯µ_´ µ�¸mº »m¼5½¥º »Í 3 Â Å¹¿�Ø�È�Ó�¿ Å¹È�®VÆ�¶¯µ_´ µ�¸�¶Îµ_µ_´ µX¸ µ�µ_³¹¿�×�¸ ´ ´¯¸ °_°_´ µX¸ ¾ ¾ ´ ­¯¿�Æ�´ Øq¿0¼�Ä Ä Åi¿�³iÆ�¼<½Í « ´ ­¹¶¯µ_´ µQ½@µ_µ�´ µQ¼<Æ�±_¿�°(Å¹¿�³iÆÍ�À ¿�¾ ³¹¿�¶¯µ�µ_´ µ�¸ µ_µ�³¹¿�×�¸ ´ ´m¸ °�°_´ µ�¸ ¾ ¾ ´ ­Î¿�Æ�´ Ø�¿0¼�Ä Ä Å¹¿�ØqÈ�Ó�¿ Å�Èr®_Æ0¶¯µ_´ µX¸ Å�¿�³iÆ�¼�É
ÍrÌ ­Î®_°(Å¹¿�Ø�È�Ó�¿ ²�µ_µ Å¹È�®VÆ�¶¯µ_´ µ�¸ µ�³¹¿�×�¸ ´m¸ °�´ µX¸ ¾ ´ ­¯¿�Æ�´ Ø�¿r¸ ¾ ³iÆ�¼<½D¶ÍrÍ ²�µ_µ Å�Èr®_Æ0¶¯µ_´ µX¸ µ�³¹¿�×�¸ ´¯¸ °�´ µ�¸ ¾ ´ ­Î¿�Æ�´ Ø�¿r¸ Å¹¿�ØqÈ�Ó�¿ Å¹Èr®_Æ0¶¯µ�´ µX¸ ¾ ³¹Æ�¼¹¼ÍrÐ ¼�É
ÍrÒ ­Î®_°(Êr¿�Æ ¾ ´ ­¯¿�Æ�´ Ø�¿�¶¯µ�´ µX¸m¶¯µ_µ�´ µX¸ µ_³¹¿�×�¸ ´ ´m¸ °�´ µX¸ ¾ ´ ­m¿�Æ�´ Ø�¿�¼�Ä Ä Å�¿�³¹Æ�¼B½Í ¬n´ ­�¶¯µ_´ µ�½�µ_µ_´ µQ¼7Æ�±�¿�°"¾ ´ ­¯¿�Æ�´ Ø�¿Ð�Á ¿�¾ ³¹¿/Êr¿�Æ ¾ ´ ­¯¿�Æ�´ Ø�¿�¶¯µ�´ µX¸ Å¹¿�³iÆ�¼�É
Ð�Ç ­¯®_°.Ê�¿�Æ ±_È�Ã�¶¯µ�´ µX¸m¶¯µ_µ�´ µX¸ µ_³¹¿�×�¸ ´ ´¯¸ °�´ µ�¸ ¾ ´ ­m¿�Æ�´ Øq¿0¼�Ä Ä Å¹¿�³iÆ�¼�½Ð 3 ´ ­�¶¯µ_´ µ�½�µ_µ_´ µQ¼7Æ�±�¿�°"´ ´Ð «n¿�¾ ³¹¿/Êr¿�Æ ±�ÈrÃ�¶¯µ_´ µ�¸ Å¹¿�³¹Æ�¼�É
Ð�À ­Î®_°(Êr¿�Æ µ�³¹¿�×�¶¯µ_´ µX¸Ïº »m¼5½ ÁÐrÌÝÂ Êr¿�Æ µ�³¹¿�×�¶¯µ_´ µX¸Ï¶Îµ_µ_´ µX¸ µ�³¹¿�×�¸ ´ ´m¸ °�´ µX¸ ¾ ´ ­¯¿�Æ�´ Øq¿0¼�Ä Ä Å¹¿�³iÆ�¼B½ÐrÍ ´ ­�¶¯µ�´ µQ½@µ_µ�´ µ�¼7Æ�±_¿�°(µ_³¹¿�×ÐrÐ ¿�¾ ³¹¿�Ê�¿�Æ µ_³¹¿�×�¶¯µ�´ µ�¸ Å¹¿�³iÆ�¼�É
ÐrÒ ­Î®_°(Êr®�²rÅ¹µ ³�¿�°_µ_Ô�Ô�Þ7Ë�¶¯µ_´ µ�¸ Å¹È�®VÆ�¾ ³¹Æ�¸ µ_³¹¿�×�¸ ³¹¿�¾ ß�µ�¼�½Ð ¬n´ ­�¶¹¶¯µ_³�¿�×�à�Ê�¿�Æ µ�³¹¿�×�¶¯µ�´ µX¸ Å¹Èr®_Æ�¾ ³iÆ�¼7²�°_µ�²r¾ ³¹È±_²�³ Ó�²r¾ ´ µ_Ô�È�®VÆ0¶¯µ�´ µ�¸ Å¹È�®VÆ�¾ ³iÆ�¼�¼Ò�Á È�Å¹¿�¾ ³¹¿�¶Îµ_´ µ�½@³�¿�¾ ß�µ�¼�¼�Æ�±_¿�°"Æ�Å¹®_¿Ò�Ç ¿�¾ ³¹¿�­¯²r¾ ³¹¿rÉ
Ò 3 ­Î®_°(Êr®�²rÅ¹µ ·�Å¹È�²rµ�á�²r³iÆ 3 ¶¯µ�´ µ�¸ Å¹È�®VÆ�¾ ³iÆ�¸ ³¹¿�¾ ß�µ�¼¹½Ò «â¶Î°_ÈrÆ�¶¯±�²r³ Ó�²�¾ ´ µ_Ô�Èr®_Æ0¶¯µ_´ µX¸ Å�Èr®_Æ�¾ ³iÆ�¼¹¼¹¼�²r°�µ_²�¾ ³¹È.¶¯µ_´ µ7ã½�½@³¹¿�¾ ß�µ�¼�É
Ò�À ­Î®_°(²rÅ¹á ®�ÃQµ�²�Æ�¿�Ô�È�®VÆ0¶Îµ_´ µ�¸ °_È�±_È�Ã�¸ Å¹È�®VÆ�¾ ³¹Æ�¸ µ_³¹¿�×�¸ °_´ µ_¼�½ÒrÌ á�²�³¹¿�±�²r³ ·�¿�Æ¹Æ�¿�Å¹Ô�È�®VÆ�¶¯µ_´ µ�¸ °�Èr±�ÈrÃX¸ Å�Èr®_Æ�¾ ³iÆ�¼<È�­ÒrÍäÇråÒrÐ Å¹¿�Ø�È�Ó�¿ ²�µ_µ Å�Èr®_Æ0¶¯µ_´ µX¸ µ�³¹¿�×�¸ °_È�±_È�Ã�¸ °_´ µX¸ Á ¸ Å¹È�®VÆ�¾ ³iÆ�¼ÒrÒÝÂ_Á�åÒ ¬ ²rµ�µ Å¹È�®VÆ0¶¯µ�´ µ�¸ µ_³¹¿�×�¸ °�Èr±�ÈrÃX¸ °�´ µ�¸ Á ¸ Å¹È�®VÆ�¾ ³¹Æ�¼¬ ÁÖÂ 3 å

¬ Ç Å¹È�®VÆ�¾ ³¹Æ�É
¬ 3 ­¯®�°*²�Å¹á ­ÎÈrÅiæ5²�Å¹µ�Ô�Ô�Þ7Ë�¶¯³¹´ µ�¸ ³¹¿�¾ ß�µ�¸ ·_´ µX¸ ¾ ´ ­¯¿�Æ�´ Ø�¿r¸ µ_´ µQ¸ µ�³¹¿�×�¸ °�Èr±�ÈrÃX¸ ¾ ³iÆ�¼½¬�«ç´ ­�¶¯³�´ µ7ã½@³¹¿�¾ ß�µ�¼�Æ�±�¿�° Ç�è ¶¯·�´ µX¸ ³¹´ µ�¸ ¾ ´ ­Î¿�Æ�´ Ø�¿r¸ µ�´ µ�¸¬ À µ�³¹¿�×�¸ ³¹¿�¾ ßQµX¸ °�Èr±�ÈrÃQé Ç ¸ ËB¸ Ê�¿�Æ Ë7´ µ�¶¯·�´ µX¸ ³¹´ µ�¸ ¾ ³iÆ�¼¹¼¬ Ì ¿�¾ ³¹¿�¿�Ø�ÃVÆ	êQÉ
¬ Í ­¯®_°(²�Å¹á ´ °�´ Æ�´ ²�Æ�¿�Ô�Ô�Þ7Ë�¶¯µ_´ µ�¸ ³¹¿�¾ ß�µ�¸ ·_´ µX¸ ³�´ µX¸ µ_³¹¿�×_¸ Ã_Å¹¿�´ µ�¸ Å¹È�®fÆ�¾ ³iÆ�¼¹½¬ Ð ´ ­�¶¯µ�´ µ�½@³¹¿�¾ ß�µ�¼�Æ�±_¿�°¬ Ò Çrè ¶¯·_´ µ�¸ ³¹´ µX¸ Á ¸ µ_´ µ�¸ µ�³¹¿�×�¸ ³¹¿�¾ ßQµX¸ Ç ¸ ËB¸ Ã_Å¹¿�´ µ_¼¬�¬ç¿�¾ ³¹¿Ç0ÁrÁ Çrè ¶Î·_´ µ�¸ ³¹´ µ�¸ Á ¸ µ_´ µ�¸ µ_³�¿�×�¸ ³�¿�¾ ß�µ�¸ Ç é@Ê�¿�Æ ±�ÈrÃ�¶¯µ_´ µX¸ Å�Èr®_Æ�¾ ³iÆ�¼�¸ ËB¸ Ã_Å¹¿�´ µQ¼�É
Ç0ÁfÇ ­Î®_°.²rÅ�á ®�ÃQµ�²�Æ�¿�·_´ µ�¶¯·�´ µ�¸ ³¹´ µ�¸ ¾ ³iÆ�¸ °_È�±_È�Ã�¸ Ã�Å¹¿�´ µ_¼¹½Ç0Á 3 ´ ­�±_²�³ ´ µ�¶¯·�´ µX¸ ³¹´ µ�¸ ¾ ³iÆ�¼�Æ�±�¿�°"¾ ³iÆÇ0Á «ç¿�¾ ³¹¿/²rµ�µ ´ µ�¶¯·�´ µX¸ ³¹´ µ�¸ °_È�±_È�Ã�¸ Ã_Å�¿�´ µX¸ ¾ ³¹Æ�¼�É
Ç0ÁrÀ ­Î®_°.²rÅ�á °�¿�æ�·_´ µ�¶¯·_´ µ�¸ ³¹´ µX¸ ¾ ³iÆ�¸ ³�³¹¿�×�¸ µ_´ µ�¸ µ_³�¿�×�¸ Ã�Å¹¿�´ µQ¸ °_È�±_È�Ã_¼¹½Ç0Á�Ì ´ ­�±_²�³ ´ µ�¶¯·�´ µX¸ ³¹´ µ�¸ ¾ ³iÆ�¼�Æ�±�¿�°"¿�Ø�Ã_Æ	êÇ0Á�Í ¿�¾ ³¹¿ Ç�è ¶¯·�´ µX¸ ³¹´ µ�¸ ³¹³¹¿�×�¸ µ_´ µX¸ µ�³¹¿�×�¸ Ã_Å¹¿�´ µX¸ °�Èr±�ÈrÃX¸ ë�¸ ¬r¬�¼�É
Ç0Á�Ð ­Î®_°.²rÅ�á Å¹¿�·�Å¹È�²rµ�á�²r³iÆ�¶¯·_´ µ�¸ ³¹´ µX¸ ³�³¹¿�×�¸ µ_´ µ�¸ µ_³�¿�×�¸ °Q¼¹½Ç0Á�Ò ´ ­�¶¯°�Ù�«r¼�Æ�±�¿�° Çrè ¶¯·_´ µ�¸ ³¹´ µX¸ ³�³¹¿�×�¸ µ_´ µ�¸ µ_³�¿�×�¸ ³�´ µX¸ Ç ¸ ë�¸ ¬�¬r¼Ç0Á ¬ç¿�¾ ³¹¿/¿�Ø�ÃVÆ	êQÉ
Ç�Ç�Á ­Î®_°.²rÅ�á Å¹¿�·�Å¹È�²rµ�á�²r³iÆ Ø�³¹Ê�·_®_ìX¿�Å�¶¯·_´ µX¸ ³�´ µX¸ ³¹³¹¿�×�¸ µ_´ µ�¸ µ�³¹¿�×�¸ °�¼¹½Ç�ÇrÇ ´ ­�¶¯°�Ù�«r¼�Æ�±�¿�° Çrè ¶¯·_´ µ�¸ ³¹´ µX¸ ³�³¹¿�×�¸ µ_´ µ�¸ µ_³�¿�×�¸ ³�´ µX¸ Á ¸ ë�¸ ¬�¬r¼Ç�Ç 3 ¿�¾ ³¹¿/¿�Ø�ÃVÆ	êQÉ
Ç�Ç «_¶Úí�­¯®�°_á�Æ�´ È�°"È�°(Æ�±_¿/Ã_Å¹´ Ø�¿�Ã�²rÊ�¿�í�¼Ç�Ç�ÀÇ�Ç0Ì ­¯®�°"Ê�®_²�Å¹µ î.³¹Ê�³¹¿�¾ ¿�á�Æ0¶¯Ã_ÆÚêVÃ�¿r¸ ³¹¿�¾ ß�µ�¸ ´¯¸ ³�´ µQ¼¹½Ç�Ç0Í ¶ÎÃVÆ	êVÃ�¿0½@Ë ²�°_µ_²�¾ ³¹È�³¹¿�¾ ß�µ�½@´Ï¼Ç�Ç0Ð È�Å¹¿�¾ ³¹¿Ç�Ç0Ò ¶ÎÃVÆ	êVÃ�¿0½�ë;²�°_µ�²r¾ ³¹È�³¹´ µ7ã½@³¹¿�¾ ßQµQ¼�É
Ç�Ç ¬�­¯®�°�²rÅ�á Ã�Å¹È�·_Å¹¿�á�¿�´ Ó�¿�¶¯ÃVÆ	êVÃ�¿r¸ ³¹¿�¾ ßQµX¸ ´¯¸ ·V´ µ�¸ ³¹´ µ�¸ ³¹³�¿�×�¸ µ�´ µX¸ µV³¹¿�×�¸ Ã_´ µ�¸ °�¸ Ë7ï�¼½ Ç 3 Á ´ ­�¶¯ÃVÆ	êVÃ�¿0½@ËH²�°_µ�²r¾ ³¹È�³¹¿�¾ ß�µ�½@´Ï¼5Æ�±_¿�°Ç 3 Ç Ç�è ¶¯·�´ µ�¸ ³¹´ µ�¸ ³¹³¹¿�×�¸ µ�´ µX¸ µ_³¹¿�×�¸ Ã_´ µX¸ °X¸ ÃVÆ	êVÃ�¿0¸ ´Ï¼Ç 3r3 ¿�¾ ³¹¿/´ ­�¶¯Ã_ÆÚêVÃ�¿0½�ëÕ²r°�µ_²�¾ ³¹ÈÇ 3 « ¶<³�´ µ7ã½@³¹¿�¾ ß�µ"²�°_µ�²r¾ ³¹ÈZð�Ë7ñ�ò Å¹²�°_µ�´ °�Æ0¶ Á ¸ Ç0Á�Á ¼�Ù�Ë7ï�¼Ç 3 À Æ�±_¿�° Çrè ¶Î·_´ µ�¸ ³¹´ µ�¸ ³¹³�¿�×�¸ µ�´ µ�¸ µ_³¹¿�×�¸ Ã�´ µX¸ °�¸ ÃVÆ	êVÃ�¿r¸ ´Ï¼Ç 3 Ì ¿�¾ ³¹¿/¿�Ø�Ã_ÆÚêQÉ
Ç 3 Í ­¯®�°�²rÅ�á ³�¿�°_µ Ë<ÈrÅ�ë�¶¯ÃVÆ	êVÃ�¿r¸ ·_´ µ�¸ ³¹´ µ�¸ ³¹³�¿�×�¸ µ�´ µ�¸ µ_³¹¿�×�¸ Ã�´ µX¸ °X¸ ´m¸ î.ó�ô�ñ�¿�´ Ê�±f·QÈ�Å�¼½ Ç 3 Ð ´ ­�¶<Ã_Æ	êVÃQ¿0½/ë�¼Ç 3 Ò Æ�±_¿�°.î.ó�ô�ñ�¿�´ Ê�±f·�ÈrÅ è ¶¯·�´ µ�¸ ³¹´ µ�¸ ³¹³¹¿�×�¸ µ�´ µX¸ µ_³¹¿�×�¸ Ã_´ µX¸ °�¸ Ã_Æ	êVÃ�¿r¸ ´Ï¼Ç 3 ¬ç¿�¾ ³¹¿ Ç�è ¶¯·�´ µX¸ ³¹´ µ�¸ ³¹³¹¿�×�¸ µ_´ µX¸ µ�³¹¿�×�¸ Ã_´ µ�¸ °X¸ Ã_Æ	êVÃQ¿r¸ ´ ¼�É


