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	 5 �vtS[ v��:Î  �Âh �/n'_9¨+hYw�i]hvlg�ytYz�L�/hvwywª��n0z�_/_/}]��[5hYf��A_9_/z
{]rgtS{5t�f|_3} hYf�hV^2_9lg[�tk}%¥¯tYrs_9j�_3��iklp��z]�=¥¯i�z]�Ïlp��tSz]hvw]{�rgtS�Yr�hv^Of/ ÂZ�[�_�hY}�¨EhYz�lphv�S_/ftv¥Alg[���fxhYrg_S®Yhv^2tYz]�
tYlg[�_/rpf/®3lg[]hvl
i]z��AtYi]z]}k_/}º}�hvlphmf|lgrpi]��lgi�rp_/f/®E_Y  �] 
��zk»5z��¬lp_©wy��fol�f9®v�/hvz �A_<[]hvz]}�w�_3}�_/hSf|�ywynY®vhvz5}=¥¯i�rglg[�_/r|Ì
^2tSrg_<�¬ls^Ohv�S_/f
�yzSlp_9r�hY��lg�y¨Y_��yz�{�i�l "EtSiklg{]iklx{5t�fgfg�y��w�_<�yz ¥¯i�z5�Ïlg�ytYz5hvwk{�rptY�SrphY^2f/ ª¢¾z%lg[�_ � q�Í®Y�/hvwyw�_/rpf
�9tYrprg_3f|{AtYz5}OlgtOfg��z]��f�§�[]�y��[Jfg_9wy_/�Ïl�lp[�_ � ��q fg��[�_3}ki�wy��z]�º^2tk}ki�wy_/f�rp_/¤�i��yrp_/}0¥¯tYr���tS^2{�iklphvlg�ytYzª 

MUXfiltersource

AM
Demod

Demod
FM

sink

P�y�Yi]rg_T+p. � ��hv�Yr�hv^#tY¥ � �kq fp��[�_/}ki]w��yz��2^2t�}�i�w�_3f

¢¾z�P�y�Yi]rg_�+�®Elg[]_<fg��z]���9hvwyw�fªlp[�_<�9tY^2{�iklp��z]�m¥¯i�z5�Ïlg�ytYz%tv¥�lp[�_�Í O��H^2t�}�i�w�_�hvz5}~lg[]_9z�lp[�_�Í O��
^2tk}ki�wy_=rg_3��i�r�fg��¨S_9wyn2�/hvwywyf©lp[�_~��tY^2{�i�lg�yz��º¥¯i�z]�Ïlp��tSz(tY¥_/�¬lp[�_9r<lg[]_ �VÍ � _/^ºtk}ki]wyhvlg�ytYz�^ºtk}ki]w�_=tYr
lp[�_TPsÍ � _9^2tk}ki�w�h+lp��tSz(^2tk}ki�wy_�}k_/{5_/z]}k�yz��OtYz(lg[�_~}�hvlphvÌ£}k_/{5_/z]}k_/z]��n 5 9xhYfp�Y��:ª�5_9lo§©_/_9z(lg[�_ � _�Ì
^2tk}ki�w�h+lp��tSz¼hvz]}�lp[�_ºÍ O�� ^2tk}ki�wy_Y VZ�[]h+lm��f/®5��¥slg[�_º}�h+l�hOrp_/¤�i�_/f|lg_3}°��n0lp[�_%fg��z]�(��fmhSfgfgtk����h+lg_3}
§���lg[Hlp[�_ �VÍ � _9^2tk}ki�w�h+lg�ytYz ^2tk}ki�wy_Y®©lg[�_/rg_°_9j���f|lpfO}�hvlph+Ì¾}k_/{5_/z]}k_9z5��n«�A_�lo§<_9_/z lp[�_ �VÍ � _�Ì
^2tk}ki�w�h+lp��tSz(hYz]}Olp[�_�Í O��Á^2t�}�i�w�_S  � lg[�_/rg§���fg_Y®�lg[�_=}�hvlph+Ì¾}k_/{5_/z]}k_9z5��nO_�jk��fol�f<�5_9lo§©_/_9z'lp[�_TPsÍ
� _9^2tk}ki�w�h+lp��tSz0hvz5}2lg[�_~Í O� ^2tk}ki�wy_Y D¢¾z'lp[���f<�/hYfg_Y®Ylg[�_~Í O��Á^2tk}ki�wy_V��f�z]tvl<hY��wy_�lgt%[]hE¨Y_mlg[�_
}]h+lphvÌ£}�_9{A_9z]}k_/z]��nOtY¥�Atvlp[0lp[�_ �VÍ � _/^ºtk}ki]wyhvlg�ytYz°hvz]}0lg[�_TPsÍ � _/^ºtk}ki]wyhvlg�ytYz�^ºtk}ki]w�_S  � hvlph+Ì
}�_9{A_9z]}k_/z]��n0rg_/w��y_/f<tYz(�5tYlg[(lg[�_=lptY{AtYwytY�Sn2hYz]}0lg[�_={�rptY{A_9rglon2tv¥
h%�Y�y¨Y_/z(hY{�{�wy�y�/h+lg�ytYzÂ DZ�[]_9rp_�¥¯tYrp_Y®
lp[�_ � q�Í }kn�z]hv^2���9hvwywyn0hY}�hY{klpf<lptO��[]hvz��S_/f��yz0lp[�_~{�rptk��_/fpfg��z��%lgtS{5tSw�tS�YnS 
¢¾zhY}�}��¬lp��tSzª®�lg[]_ � q�Í:_��¡_/��lg�y¨Y_/w�n¼hE¨StY��}�fV�9tY^2{�iklp��z]�(lp[�_2i�z�z�_3��_3fgfphvrpn°��z�lg_/rg^2_3}k�yhvlg_2}�h+l�h� 

P]tYr_�j�hv^2{�wy_Y®3��z>P�y�Yi]rg_&+]®9lp[�_<Í O��²^2tk}ki�wy_�rp_/¤�i�_3fol�fªfphv^2{�wy_�}�h+l�h�¥¯rptY^ lg[�_ �VÍ � _9^2tk}ki�w�h+lp��tSz
^2tk}ki�wy_mhYz]}'hv{]{�w��y_/f � ��q¥¯i�z]��lg�ytYz]f�lgt~lp[�_mrp_�lpi�rpz�_/}Ofphv^2{�wy_�}�h+l�h=¥¯rptY^6lg[�_ �VÍ � _9^2tk}ki�w�h+lp��tSz
^2tk}ki�wy_Y  ��¥¦lg_/rmlp[�_%�9tY^2{�ikl�h+lg�ytYzJtY¥�f|tS^2_�fghY^º{]w�_ }]h+lph]®5§�[]_9z°lg[]_ºÍ O� ^2tk}ki�wy_ rp_/¤�i�_/f|lpf�lg[�_
z]_�j�l�fphv^2{�wy_~}�h+l�h�¥¯rptY^ lp[�_TPsÍ � _9^2tk}ki�w�h+lp��tSz0^2tk}ki�wy_Y®�lg[]_ PsÍ � _/^2t�}�i�wyhvlg�ytYz�^2t�}�i�w�_=fg���y{]f
lp[�_%�9tYrprg_3f|{AtYz5}k��z]�2fphv^2{�wy_ }�hvlph'�9tY^2{�iklp_/}J��n(lg[�_ �VÍ � _9^2tk}ki�w�h+lp��tSzJ^2t�}�i�w�_ºhvz]}J�9tY^2{�iklp_/f
tSz�wyn lp[�_�fphv^2{�wy_0}�hvlph rg_3¤Si]_/f|lg_/}��n�lg[�_JÍ O� ^2tk}ki�wy_Y Z�[��yf%��f�[]hYrp}lpt¼�y^º{]w�_/^º_/z�lºtSz�lg[�_
lprphS}k��lg�ytYz]hYw � PsÍ �G?����������&
 ��$ D ���)��
 �!5 �Shv�j8S�Y:£ 

2mt+§©_/¨Y_9r3®klp[��yfV^2tk}k_9w
hvw�f|tO[]hSfmfgtY^2_�}kr�hE§��]hY���kfY.x§���lg[Jlp[��yfVhv{�{]rgt�hY��[ª®���lV��f�z]tvlm{AtSfpf|�y��wy_~lgt
l�hv�S_'hY}k¨+hvz�l�hv�Y_2tY¥©lp[�_'{]hYrphYw�wy_9wy�yfg^-�A_�lo§<_9_/zÃlg[�_ � �kq fp��[�_3}ki�wy��z��J^2tk}ki�wy_/f/  ; [�_9zlp[�_0}�hvlph+Ì
}�_9{A_9z]}k_/z]��n �5_9lo§©_/_9z�lg[�_ � �kqÁ^2t�}�i�w�_3f~tYz lg[�_ � q�Í:[]hSf=�5_/_9z�}k_/�9�y}�_/}�®ªtYlg[�_/r~^2t�}�i�w�_3f=z�tvl
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rp_9w�h+lp_/} lgtlp[�_ }�hvlphvÌ£}k_/{5_/z]}k_/z]��nH�9hvz }kt²z�tvlp[���z]�]  P]tYr'_9j�hv^2{�wy_Y®�f|i]{�{5t�f|_¼lg[]hvlOlg[�_/rg_¼��f'hYz
hY{�{�wy�y�/h+lp��tSz�§���lg[lp[�_2¥¯tYwyw�t+§��yz���lgtS{5tSw�tS�Yn".~��l ��tYz5f|��fol�f=tv¥<lo§©t¼fgtYi]rp�9_/f/®�lo§©tJfg��z]��f/®hYz]}f|_/¨Y_/rphYw
�yz�lg_/rg^2_/}��yhvlg_º^ºtk}ki]w�_3f=§�[�_9rp_ºlg[�_/rg_º_�jk��fol�f~hvz �yz�lg_/rg^2_/}��yhvlg_2^2t�}�i�w�_Ofg[]hvrp_/} ��nJlo§©t°fg��z��kf=hvz5}
lp[�_9rp_'��f�z�t�rg_/wyhvlg�ytYz�A_�lo§<_9_9z«lg[�_Olo§<t fg��z]��f/  ���9�9tYr�}k�yz��°lgt lg[�_ � q�Í�®tSz�_'tv¥�lp[�_'lo§<t¼fg��z��kf
^OhY�Y_/fmlg[]_2}]h+lphvÌ£}�_9{A_9z]}k_/z]��nJ��n¼rp_/¤�i�_3folp��z]�(fphv^2{�wy_2}]h+lph0¥¯rptY^�lg[]_º�yz�lg_/rg^2_/}��yhvlg_º^ºtk}ki]w�_Ohvz5}
{A_9rg¥¯tYrp^Of~��tS^º{]iklphvlg�ytYz]f/ 0Z�[�_OtYlg[�_/r�f|�yz���}�t�_3f~z�tYlg[��yz��Jrp_9�ShYrp}�w�_3fgfVtv¥<lg[�_0wyhS���¼tv¥�hYfpf|tk�9�yhvlg�ytYz
§���lg[ lg[�_���i]rgrp_9z�l{A_9rg¥¯tYrp^2_/}�fg�yz��¡ Â¢¾z%hS}�}k��lg�ytYzª®+§�[]_9z�lp[�_�f|_3¤Si]_9z�lg��hvw�{�rpt��9_/fpf|�yz��m��[5hv�yz��yfD�9rg_3h+lg_3}
hS�9�9tYr�}k��z]�2lgt(lg[�_2}�h+l�h+Ì¾}k_9{A_9z5}k_9z]�9nY®�fphv^2{�wy_%}�hvlph'��fV{�rgtk�9_/fpf|_3}°��nJ{5hYfpf|�yz��Olp[�rgtSi��Y[¼lg[���fV��[5hv�yz
hYz]} lg[�_ z�_�j�l0fphv^2{�wy_¼}�h+l�h§���wywm�A_¼{�rptk��_/fpfg_/}Hh+¥¦lg_/rOlg[]_ ��tS^º{]iklphvlg�ytYz tv¥blg[�_���tYrprp_/fg{5tSz]}k�yz��
fphv^2{�wy_2}�h+l�h'��fb�9tY^2{�wy_�lp_/}�  	Vhv^2_9wynY®���l~�yfbz�tYlb{AtSfpfg����wy_%lgt���z�lg_/rgwy_/hE¨S_~lg[]_2�9tY^2{�ikl�h+lp��tSz���[]hY��z]f
tY¥Âlp[�_���i�rprp_9z�l�fghY^º{]w�_~}�hvlph2hvz]}0lg[]tSfg_~tv¥Âlp[�_~z�_9j�lmfphv^2{�wy_~}�h+l�h� 
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¢¾z lp[���f(fg_/��lg�ytYzª®�§<_ }k_3fg�9rg�y�5_¼lg[�_ � cmÍ §�[��y��[$�yf0�]hYfg_/} tSz � PsÍ  ; ��lg[��yz lg[]�yf(^2t�}�_9wÎ®�lg[�_
�9tY^2{�ikl�h+lp��tSz(tY¥
fphv^2{�wy_�}�h+l�h%��f<lgrp�y�Y�Y_/rg_3}'��nOlp[�_�hE¨+hv�ywyhY����wy��lon'tv¥D}�h+l�h� 

scheduler

signal signal signalsignal signal signal signal signal

source module 1 module 2 sink

P
���Si�rg_=��. � h+l�h+Ì¾c�_/hS�Ïlp��¨S_=Í°tk}k_/w

P
�y�Yi�rp_2�°fg[�t+§�fVlg[]_2hYrp��[]�¬lp_/�Ïlpi�rp_%tY¥©lp[�_ � cmÍËfg{5_3����»]_/}��yz�¿b³�·�µ�¸�µ]À�®ª§�[]�y��[Ã�yf�_/fg{5_3����hvwyw�n
§<_9wyw�fgi��¬lp_/} lgtrp_/hS�Ïlg�y¨Y_°fgn�f|lg_/^Of9  ;Ã_��A_9z]_�»�l'¥¯rptY^ lg[�_°§<_9wyw¬ÌÎ¥¯tYrp^2_/}Hf|_/^2hYz�lg���({]rgtS{5_/r|lp��_3f%tY¥
¿b³�·�µ�¸�µ]À fgi]��[²hSf {]hYrphYw�wy_9w<��tS^º{AtSfg��lg�ytYz²hYz]}�[��y_9r�hvr���[����9hvw<hviklptY^Oh+l�h�®D§�[�����[«��f%�yz�lgrptk}ki]��_3}��yz
5 7<_9r�8)8Sh�:Î 
Z�[�_ � cmÍ:hY��lpf=tYzhE¨+hv�ywyhY��wy_º}�hvlph°hvz5} {A_9rg¥¯tYrp^OfbhYzÃhY{�{�rptY{�rp��h+lg_%�5_/[]hE¨���tSr~��tYrprp_/fg{5tSz]}k�yz��

lpt°lg[�_({�rptY{A_9rglon¼tv¥�lg[]_0}�h+l�h�®Dhvz]}Ãlp[�_9z���l §�hv��lpf=¥¯tSr~lg[]_0z�_9j�l%{���_3��_OtY¥�}]h+lph] �Z�[]_0��tS^º{]iklg_3}
}]h+lph>/]t+§�f<¥¯rptY^,f|tSi�rp�9_/f<lpt2fg�yz��kf9®�{]rgtk��_3fgfg_/}'¥¯rgtS^,h � �kq fg��[]_/}ki�wy�yz��2^ºtk}ki]w�_=lpt2lg[�_=¥¯tSw�wyt+§���z]�
� �kqfp��[�_/}ki]w��yz��b^ºtk}ki]w�_3f9®v§�[]�y��[ºhvrp_<hSfgfgi�^2_/}�lgt={5_/r|¥¯tSrg^ �9tY^2{�ikl�h+lp��tSz]fDf|i]�/��_3fgfg��¨S_9wynY ���wyw � �kq
fp��[�_3}ki�wy��z�� ^ºtk}ki]w�_3f�rp_/hS�Ïl�tSz0hE¨+hv�ywyhY��w�_�}]h+lph] sZ�[�_mrp_9w�h+lp��tSz'hv^2tYz�� � �kq fg��[]_/}ki�wy�yz���^2tk}ki�wy_/f©�yf
}�_�lg_/rg^2�yz�_/}¼��n¼h(fg��[]_/}ki�wy_9rmlg[]hvl=}�_/����}k_3fm§�[�����[ � �kq fg��[�_3}ki�wy��z]�0^2tk}ki�wy_ºf|lphYr|l�fVhYz]}¼f|lgtY{5fm��lpf
�9tY^2{�ikl�h+lp��tSzª sZ�[�_�fg��[]_/}ki�wy�yz��Ohv{�{�rptShS��['��f�hYf<¥¯tSw�wyt+§�f�.

� }�h+l�h2��tY^2{�i�lph+lp��tSzJfol�hvrglpf<tYz�lg[]_�f|tSi�rp�9_/f/ 

� §�[�_9z]_9¨Y_/r�}�h+l�hºtYz � �kq fp��[�_3}ki�wy��z��2^2tk}ki�wy_/f�hYrg_~hE¨+hv�ywyhY��wy_Y®�lg[�_/n(f|lphYr|l���tS^2{�iklg�yz��2��l/ 

� lg[�_��9tYrprg_3f|{AtYz5}k��z]�º}�hvlph2hvrp_=��tY^2{�wy_�lp_/}�tYz(lg[]_�f|�yz��kf9 

[\[xw�ypz�{=|=}



`3� �>�������pHI�=
 ���G�%�

�mw�w � ��q«fg��[]_/}ki�wy�yz���^2tk}ki�wy_/f��9tY^2^ i]z��y�/h+lp_�§��¬lp[0f|�y�Yz5hvw�fx��tSzSlprgtSw�wy_/}º��n�lp[�_Vfp��[�_3}ki�wy_9r3 ��Vf�fgt�tSz
hSf�fgtYi�r���_3fb»]z���f|[«�9tY^2{�iklp��z��°lp[�_0}�hvlph]®Âlp[�_9n�_9^2�¬l2f|tS^2_'f|�y�Yz]hYwyfblp[]h+l lgrp���S�Y_9r��9tY^2{�ikl�h+lp��tSzÃtY¥
�9tYrprg_3f|{AtYz5}k��z]�'}�h+l�h'tYz lg[�_2}kt+§�z]f|lgrp_/hY^,^2tk}ki�wy_/fbhvz5}Jlg[]_9z §�hv��lm¥¯tSrbhS�����LhY����z�t+§�wy_/}��Y_9^2_/zSlÏ�
fg�y�Yz]hYwyfª¥¯rgtS^ lg[�_/^� DZ�[�_ � ��q fp��[�_/}ki]w��yz��b^ºtk}ki]w�_3fÂ§�hv��l¥¯tSrÂlo§<tm_/¨Y_/zSl�f�.hE¨EhY��w�hv�]w�_�}]h+lph�¥¯rgtS^ lg[�_
i]{]folprg_3hv^�^2tk}ki�wy_/fDhvz5} hY����fg�y�Yz]hYwyfÂ¥¯rgtS^ lg[�_�}kt+§�z5folprg_3hv^ ^2t�}�i�w�_3flg[]hvlD�yz]}k���9hvlg_���tS^º{]w�_9lg�ytYz tY¥
�9tY^2{�ikl�h+lp��tSzOtv¥�lg[]_V{�rp_9¨��ytYi]f©}�h+l�h�  2mhE¨��yz���rp_/��_/��¨S_/}2�Atvlp[ª®�lg[�_ � �kq fg��[]_/}ki�wy�yz�� ^2tk}ki�wy_/f<��tS^%Ì
{]iklg_mlg[�_bhE¨EhY��w�hv�]w�_m}]h+lph]®ShYz]}2lg[]_9zOlprphYz]f|^2��l�lp[�_V�9tY^2{�iklp_/}'}�hvlph=¥¯tSrxlp[�_b}�t+§�z]folprg_3hv^6^ºtk}ki]w�_3f9®
hYz]}�_9^2��lVhY����f|�y�Yz]hYwyf<lpt2lg[�_ i�{]f|lgrp_/hv^,^2t�}�i�w�_3f�fg��^%i�w¬l�hvz�_/tYi]fgwynY ©Z�[]_ ��tSrgrp_/fg{5tSz]}k�yz��2}�h+l�hOhvrp_
»5z]hvwyw�n¼�9tYz]fgi�^2_/} tYz�lg[�_Ofg��z]��f/  Z�[���f~fp��[�_/}ki]w��yz���^º_3��[]hvz]�yfg^ �yf=fg��^2�ywyhYrblgt�{���{A_9wy�yz�_O^2_�lg[]t�}]f9®
§�[]�y��[Ãhvwyw�t+§ tSz�_ºlgt���z�lp_9rpw�_3hE¨Y_%h°}�hvlphvÌ£�9tY^2{�iklp��z��(�¬lp_9r�h+lp��tSz�hvz5}�h�f|i]�]f|_3¤�i�_9z�l~�¬lp_9r�h+lp��tSzª®¡lg[�i]f
_/z�[]hYz]��_blg[]_~{5_/r|¥¯tSrg^Ohvz5��_btv¥s}�h+l�h+Ì¾��tY^2{�i�lph+lp��tSzª 
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{]hvrgl~��z¿V³9·�µ�¸�µ�À�i]fg��z]�0lo§<t�}����¡_9rp_9z�l~^2t�}�_9w�fVtY¥<fp��[�_/}�i�w¬Ì
�yz���.mlp[�_ � q�ÍËhYz]}¼lp[�_ � PsÍ ZÂt���wywyi]folprphvlg_ºlg[]_2}�_/fp��rp��{klp��tSzª®�§<_ºi5f|_%lg[�_ H�� %��>� �º_�j�hv^2{�wy_%tY¥
±b³9´]µ]¶5·¡¸¡¹°hY{�{�wy�y�/h+lg�ytYz5fD��z]�9w�i5}k_/}2�yzºlg[�_m±b³9´�µ5¶]·�¸¡¹�lpt�tSw�����l/ DZ�[�_�i]}k{���l|jºhY{�{�wy�y�/h+lp��tSz%[]hSfDlo§<t
¥¯i]z]�Ïlp��tSz]hvwy�¬lp��_3f�.DtSz�_V��f©lgtº^2t�}�i�wyhvlg_��b��z�{]ikl�fghY^º{]w�_=}�h+l�h hYz]}Olp[�_9z(lgr�hvz]f|¥¯_9r©lg[]_9^#lp[�rgtSi��Y[0lg[�_
z]_�lo§<tYrp�A®ªhYz]}�lg[�_OtYlg[�_/r~�yf~lgt¼}k��f|{]wyhEnJlp[�_'��tSrgrp_/fg{AtYz]}k�yz���^2t�}�i�wyhvlg_3}Ãfphv^2{�wy_O}�h+l�h(lg[�rptYi��S[Ãh
fgtv¥¦lo§�hvrp_btSfp���yw�wytSfp��tS{5_S 
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�yrpf|lgwynY®Sw�_9lxi]fx}k_3fg�9rg�y�A_�i]}k{8��lgj¡®�hYfxfg[�t+§�zº��z P
�y�Yi�rp_��k DZ�[���fxhv{�{]w����9hvlg�ytYz2�yf���tY^2{AtSfg_/}%tv¥�}k���A_/r|Ì
_/z�lx^ºtk}ki]w�_3f�.&����HI�	B���®"B��Y����� �Y®����Y��HI
 ���%�*���5®p�=HI��� ���G�*���]®ShYz]}%lo§©t~fg��z]��f�� H�� %��������<hYz]} ��B�� %I���=��� ���Ï 
¢£l��Y_9lpf<�yz�{�ikl�fphv^2{�wy_b}�hvlph�¥¯rgtS^ lg[�_~fgtYi�r���_bhvz]}0{5_/r|¥¯tSrg^Of�lg[�_~fg_9rp��_3f�tY¥f|�y�Yz5hvwA{�rgtk�9_/fpf|�yz���¥¯i]z]�ÏÌ
lp��tSz]f'fgi]��[�hYf0��tk}k�yz��]®�^2tk}ki�w�h+lg�ytYzÂ®�hYz]} fgi�^2^2hvlg�ytYzª  Z�[�_/zª®��¬l�}k�yfg{�w�hEnkf2lg[�_���tYrprp_/fg{5tSz]}k�yz��
§�hE¨Y_9¥¯tYrp^ tSzOlg[�_=fp��tY{A_/fg�yz��ºhYz]}'fg_9z]}]fxlp[�_VtSiklg{]ikl�fphv^2{�wy_m}�hvlph tYz�lgt lg[�_Vz�_�lo§<tYrp� lp[�rptYi��S[Olg[�_
i5}k{]fg��z��¡ �Z�[�_2fgtYi�r���_%^ºtk}ki]w�_O��tSz�lg�yz�i]tYi]fgw�n�_9^2��lpf=�yz�{�ikl�fphv^2{�wy_%}�hvlph0¥¯rgtS^�hO»]wy_%lg[�rptYi��S[ ��lpf
tSiklg{]ikl<{AtYrgl©i]zSlp��w�hYw�w�fphv^2{�wy_V}�hvlph hYrg_V{�rpt��9_/fpf|_3}� DZ�[�_V�9t�}���z��%^2t�}�i�w�_Vlgr�hvz5fo¥¯tSrg^Of:9�����lpf;9�¥¯rptY^
lp[�_0i]{]folprg_3hv^ f|tSi�r���_'^2tk}ki�wy_0�yz�lgt<99f|n�^%�5tSwyf;9+®
§�[�_9rp_/hSf=lg[]_0^2tk}ki�w�h+lg�ytYz²^ºtk}ki]w�_({5_/r|¥¯tSrg^Of h
^2tk}ki�w�h+lp��tSz0hvwy�YtSrg��lg[]^� DZ�[�_=fg�9tY{A_/fg��z]�º^2tk}ki�wy_=}k�yfg{�w�hEnkf©h%§<hE¨S_�¥¯tSrg^6tYz'lp[�_=fg�9rg_/_9zª DZ�[�_=f|i�^ºÌ
^Ohvlg�ytYz ^2tk}ki�wy_'hY}]}�fb��z�{]ikl fghY^2{�w�_2}�hvlph(lgt°[���folptYrpn¼}�h+l�h� ºZ�[�_9zª®Âlg[�_2i]}�{]f|�yz��¼^2tk}ki�wy_Of|_/z]}�f
lp[�_O��tSrgrp_/fg{5tSz]}k�yz��°fghY^º{]w�_O}�hvlph°hYf=h O � q {]hY���S_�lblgt�lg[]_'}k_/f|lg�yz]h+lp��tSz lp[]h+l�§��ywyws¨���fgi]hvwy�yfg_ºlg[�_
�9tYz]f|lg_/w�w�h+lp��tSz(}k��hv�SrphY^° 
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¿b³�·�µ�¸�µ]À=��rp_/h+lp_/f
lp[�_ � ��q�fg��[�_3}ki�wy��z]�b^2tk}ki�wy_/f/®v�yz���lg��hvwy���/_/fDlp[�_9^ hvz]}º{A_9rg¥¯tYrp^2flp[�_mfp��[�_/}ki]w��yz��] 
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P
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P
�y�Yi�rp_~�p.x�k��[�_3}ki�wy��z��OtY¥Âlp[�_���tSzSlprgtSw¡{]hvrgl�§��¬lp[�lg[�_ � q�Í 

Z�[]_=fg_/�9tYz]}({]hYr|l�§�rp�¬lglg_9z°�yzJ½�"S½SRTRÁ��f�i]fg_/}0lgtOwy��z���¿V³9·¡µ]¸�µ�À+Ì¾}k_3f|�y�Yz�_3}(�9tY^2{AtYz�_/zSl�f©lgt(½SRTR
tS�kuo_/��lpf/ sZ�[�_~wyhSfol�{]hYr|l�§�rp�¬lglg_/z��yz ½SRTRÁ��f�lg[�_~tSz�_=��z°§�[�����[ � �kq hYw��StYrp�¬lp[�^Of�hvrp_b{A_9rg¥¯tYrp^2_/}� 

; ��lg[°lp[�_ � q©Í®�lp[�_�fg��[]_/}ki�wy_9r�i]fg_/f�lo§©tO}k���A_/rg_/z�l�{][]hYfg_/fY.A�)���@� �	����H����=�G�����
%��I�C���Vhvz]}3�)���@�
B���� %_HI�G�����&%�� ������  	xf|lg�y^Oh+lp��z��%^2_�lg[]t�}]f©hYrg_�{A_9rg¥¯tYrp^2_/}2�yzOlg[�_b}�h+l�h~rp_/¤�i�_/f|lg�yz��~{�[5hYfg_mhvz]} � �kq
hYw��StYrp�¬lp[�^Of�hvrp_~{5_/r|¥¯tSrg^2_3}°��z°lp[�_%}�hvlphO�9tY^2{�iklp��z��0{�[]hYfg_Y �Z�[�_%fg��[�_3}ki�wy_9rm�9tY^2{]hYrg_3f<lg[�_%��z]}�_�j
tY¥m�khv^2{�wy_/c�hYz��Y_0tYz�lp[�_(fg��z]��f�lgt fg_9wy_/��l lp[�_(fg��z]� lp[]h+lº[]hYf lg[�_(w�t+§<_/f|l fphv^2{�wy_'��z5}k_�j� �Z�[]_9zª®
�yz lg[�_¼}�hvlph�rg_3¤�i�_/f|lg�yz��{�[]hSf|_S®���l2_3folp��^Ohvlg_/fºlp[�_ �khY^º{]w�_3c�hvz��S_(tY¥mlp[�_¼f|_/w�_3�Ïlp_/}Hf|�yz��²hYz]}²rp_�Ì
¤�i�_3fol�f=lg[]_0��tSrgrp_/fg{5tSz]}k�yz��J�khv^2{�wy_/c�hYz��Y_º¥¯rptY^-lg[�_'i]{]folprg_3hv^ ^ºtk}ki]w�_3f9  ; [�_9zlp[�_'rp_/¤�i�_/f|lg_3}
��hv^2{�wy_/c�hYz��Y_ºrg_3��i�r�fg��¨S_9wynJrg_3hY��[�_3fmlp[�_'fgtYi�r���_%¥¯rgtS^�lp[�_'f|�yz�� �9tYrprg_3f|{AtYz5}k��z]�0lpt(lp[�_EB������ ���_�
�=���)�_��
I/]t+§~®�lp[�_ fgtYi�r���_S®��yzJlg[�_%}�h+l�h'��tS^º{]iklg�yz��'{�[5hYfg_Y®]f|lphYr|l�fm��tS^2{�iklg�yz��Olp[�_�rp_/¤�i�_3folp_/}J�khv^ºÌ
{]w�_3c�hvz��S_V�QhY�Ïlpi]hvw�}]h+lphvÌ£�9tY^2{�ikl�h+lp��tSz fol�hvrglpf��n��9hvwywy��z��=hV{�rgtk�9_/fpfÂ�yzO½SRTR=�� Z�[�_/z lp[�_���tS^º{]iklg_3}
}]h+lph0hvrp_~lgr�hvz]fg^2�¬lglg_3}°lgtOlp[�_2}kt+§�z]f|lgrp_/hv^,^2t�}�i�w�_3fV�9tYrprg_3f|{AtYz5}k��z]�2lgtOlp[�_ �4B � �=���)�_��
p/]t+§~  �<l
lp[�_V¥¯tYwyw�t+§��yz�� ��lg_/rphvlg�ytYzOlp[�_=fg��[�_3}ki�wy_9r<}k_�lp_9rp^º�yz�_3f©§�[]�y��[ � �kq fg��[]_/}ki�wy�yz��%^2tk}ki�wy_b§���wyw¡{5_/r|¥¯tSrg^
�9tY^2{�ikl�h+lp��tSz]f9 !P]tYr=_�j�hY^º{]w�_S®A§�[]_9z�lg[�_º^2t�}�i�wyhvlg�ytYz�^ºtk}ki]w�_2[]hSfm_/z�tYi��S[¼¥¯tSrbrp_9^OhY��z��yz���fghY^%Ì
{]w�_°}�h+l�hJlpt��A_({]rgt+¨���}k_/}¥¯tSrºlg[�_°f|i]^º^Ohvlg�ytYz²^2tk}ki�wy_Y®��¬lO}kt�_/fºz�tYlºrp_/¤�i�_3folº��z�{]ikl'}�h+l�hJ¥¯rptY^
lp[�_'��tk}k�yz��°^2tk}ki�wy_Y 'Z�[�_Oi�{5folprg_3hv^�^2tk}ki�wy_/f=tY¥©lp[�_O^2t�}�i�wyhvlg�ytYzÃ^2t�}�i�w�_O�yz]�9w�i]}���z��J��lpfg_9w�¥�hvrp_
z]tvl hY��lg�y¨+h+lg_3}Ã��n ��rgt�hY}��/hYf|lg�yz��KB������%�	��
0�����)�_��
 f/ (Z�[�_/rg_9¥¯tYrp_Y®Â�9tY^2{�ikl�h+lg�ytYzÃ§��yw�w<fol�hvrglb¥¯rptY^-lg[�_
fgi�^2^Oh+lp��tSz(^2tk}ki�wy_Y 
Z�[�_Ã}�h+l�h«rp_/¤�i�_3fol0��f({5_/r|¥¯tSrg^2_/} ¥¯rgtS^:lp[�_�fg�yz��kf'lpt«lg[]_�fgtYi�r���_ hYz]} lp[�_�}�hvlph ��tY^2{�i�lph+Ì

lp��tSz���f={A_9rg¥¯tYrp^º_3}J¥¯rptY^ lp[�_Of|tSi�r���_%lgt�lg[�_'fg�yz��kf9  	�tvlp_2lg[]hvl~§�[���wy_OhJ�khv^2{�wy_/c�hYz��Y_º��f={]hYfpf|_3}
lp[�rptYi��S[�¥¯rptY^ rp_/¤�i�_3fol
lgt~��tS^2{�w�_9lg_��9tY^2{�ikl�h+lg�ytYzÂ®vhvwyw�lg[�_��9tYrprg_3f|{AtYz]}���z��V^2t�}�i�w�_3fshvrp_<fg_9rp��hvwy�yfg_/}� 
¢¾z�tYlg[�_/r�§<tYr�}�f9®
}ki�rp��z]�°lg[�_0�9tY^2{�ikl�h+lp��tSz���zlp[�_0fg��z��kf/®tYlg[�_/r�^2tk}ki�wy_/f�_/�¬lp[�_9r z�tvl rp_9w�h+lp_/}�lgt
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lp[�_O��tS^º{]iklphvlg�ytYz tSr~hvwyrg_3hY}kn°»]z]�yfg[�_/} lg[]_2�9tY^2{�ikl�h+lp��tSz�hvrp_ºz�tvl�hv�]w�_%lgt°^Ohvz��y{�i�w�h+lp_ºlg[�_2z�_9j�l
��hv^2{�wy_/c�hYz��Y_S 
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P
���Si�rp_ �I.��k��[�_3}ki�wy��z��2tY¥lp[�_~��tYz�lprgtSw�{]hvrgl�§��¬lp[(lp[�_ � cmÍ

¢¾z P
���Si�rp_ �k®k_/hY��[�^2tk}ki�wy_=�9tY^2^ i]z��y�/h+lp_/f�§���lg[°tvlp[�_9r�^2tk}ki�wy_/f���n'rp_/�9_9�y¨��yz�� B������%�	��
"�����)�_��
 f
¥¯rptY^:hvz]}H_9^2��l|lp��z�� �4B �6�=�����"��
 fOlgtlg[]_¼fg��[�_3}ki�wy_9r3  Z�[�_¼fg��[]_/}ki�wy_9r2»5rpf|lO^2hYz��y{�i�w�h+lg_3fOfghY^2{�w�_
}]h+lph«tYz lg[]_ f|tSi�r���_Y �Z�[�_�fghY^º{]w�_ }]h+lph²��tY^2{�i�lg_/} ��n lg[�_Ãf|tSi�r���_¼hvrp_°lg[]_9z lprphYz]f|^2��l|lp_/}Hlgt
lp[�_O}kt+§�z]f|lgrp_/hY^ ^ºtk}ki]w�_3f9 2¢¾z�lg_/rg^2_/}��yhvlg_º^ºtk}ki]w�_3fO�¯�Î  _S 2�9tk}k��z]�]®ª^2tk}ki�w�h+lp��tSzÃhYz]}�fgi�^2^Oh+lp��tSz
^2tk}ki�wy_/f��(��tY^2{�i�lg_�lg[�_fghY^2{�w�_}�hvlph²hS�9�9tYr�}k��z]�«lgt²lg[�_/��r°t+§�zÁf|�y�Yz]hYwV{]rgtk��_3fgfg�yz��²hvwy�YtSrg��lg[]^� 
P
�yz]hvwywynY®Alg[�_2��tSrgrp_/fg{AtYz]}k�yz��'fphv^2{�wy_%}�hvlph(hvrp_ ��tS^º{]w�_9lg_/} tYzJlp[�_2f|�yz��¡ (; []_9z¼lp[�_%fphv^2{�wy_%}]h+lph
hYrg_=�A_9�yz��'{�rptk��_3fgfg_/}�®5f|n�z]��[�rptYz]���3h+lg�ytYz(�5_9lo§©_/_9z¼h2^2tk}ki�wy_ hvz5}�hS}Eu|hY�9_9z�l�^2tk}ki�wy_/f���f��9tYz�lgrptYwyw�_3}
��n lg[�_Ãfg��[]_/}ki�wy_9r3  Z�[�_/rg_9¥¯tYrp_Y®�fphv^2{�wy_�}�hvlph3/]t+§�f'¥¯rgtS^ lp[�_�fgtYi]rp�9_¼��z�lpt�lg[�_Ãf|�yz��kf0lg[�rptYi��S[
�yz�lg_/rg^2_/}��yhvlg_=^2t�}�i�w�_3f9 
Z�[�_�fp��[�_/}ki]w�_/r§<tYrp�kfhSfª¥¯tSw�wyt+§�f9  P
��r�folpw�nS®+�¬l
lgrp�y�Y�Y_/rpfhvz%_/f|lg�y^2hvlg�yz��b^º_9lg[�tk} tYz�lp[�_�f|tSi�rp�9_���n

fg_9z5}k��z]�'hº�9tYz�lgrptYwªfg�y�Yz]hYwQ 0; []_9z�lg[�_ _/f|lg�y^2hvlg�yz��O^2_�lp[�tk}0lp_9rp^2��z]hvlg_3f9®klp[�_ fgtYi�r���_=_/^º��lpfmhvzJhY���
fg�y�Yz]hYw�lgt~lp[�_mfp��[�_/}ki]w�_/rs��zOtSrp}k_/rDlgt=lprg�y�Y�S_9rDlg[]_�_/f|lg�y^Oh+lg�yz��~^2_�lp[�tk}2tYzºlg[]_�^2t�}�i�wyhvlg�ytYzO^2tk}ki�wy_Y 
Z�[]_9zª®�lg[�_JfgtYi�r���_(rgi�z5f lp[�_J��tS^º{]iklg�yz��Ã^º_9lg[�tk} �o�yz]f|lphYzSl�hvz�_/tYi]fgwyn 	Ï  ��¥¦lp_9r'��tS^2{�iklphvlg�ytYzª®�lg[�_
fgtYi]rp�9_'z�_9_3}�f lgt {5hvi]fg_0i�z�lp��w<lg[]_��9tYrprg_3f|{AtYz]}���z��¼}]h+lph tYz�lp[�_°��tk}k�yz�� ^2tk}ki�wy_(��f%rg_3hY}kn�lgtÃ�5_
�9tY^2{�iklp_/}�®�hvl0§�[�����[H{AtY�yz�l0��l0�yf'_�jk{5_3�Ïlp_/}Hlg[5h+l'lp[�_¼��tk}k�yz��«^2tk}ki�wy_J[]hYf~uoi]fol���tY^2{�wy_�lp_/} ��lpf
�9tY^2{�ikl�h+lp��tSz°hYz]}°tvlp[�_9r�f�hYrg_=_9��lg[]_9rVhS�Ïlp��¨S_~tYr�rp_/hS}knY <Z�[�_ hY����f|�y�Yz5hvw�¥¯rptY^ lg[�_ �9tk}k��z]�'^2t�}�i�w�_
lprg�y�Y�S_9r�fxlp[�_~z�_9j�l���lg_/rphvlg�ytYz�tYz(lg[�_�fgtYi]rp�9_Y 

; [�_/z~_/hS��[b�yz�lg_/rg^2_/}��yhvlg_s^2tk}ki�wy_x�Y_9lpfªh��9tYz�lgrptYwvfg���Sz]hvwv¥¯rgtS^�lg[]_xi�{]f|lgrp_/hY^$^2tk}ki�wy_/f/®/��lf|lphvrglpf
�9tY^2{�ikl�h+lp��tSzª D¢£l©lp[�_9z0lgr�hvz]fg^2�¬l�f�lp[�_=��tY^2{�i�lg_/}(fghY^2{�w�_=}�hvlph~lpt lp[�_~}kt+§�z]f|lgrp_/hY^6^2tk}ki�wy_/f�hvz5}

[\[xw�ypz�{=|=}



`/� �>�������pHI�=
 ���G�%�
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¢¾z�lg[�_ � q�Í�®/lp[�_©}]h+lph�rg_3¤Si]_/f|lg�yz���{�[]hSf|_©�yff|_/{]hvr�h+lp_/}V¥¯rgtS^Álg[�_<}�h+l�h���tS^º{]iklg�yz��m{][]hYfg_Y  ��¥¦lg_/r
hYw�w
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