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renSh�m*`Jht½#m�p�h*�cr���p��Svareh+dO�Å`O°?× p�v
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renSh�~©`�uS���SvWª?h7^ah�`c~Jrod(p��Sh*��~c�Æ°±`Oysy�`+ª�p|�SbÅrenSh­vareh*wSv#��h7vÀm7^�p�~©h7�¸p���veh*mtrap|`c����º ª?h
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�2~��'v7¶ ¦ �#h+dgm�nW®�b�u�^ahc}gy|`cb L � ÊYÒWÓ*È ÔFÏ§ÕOÐ§p|v�wJy�`grareh*��dOv¹dk°±uS�Smtrap|`c�#`O°�renSh �-uSh*uShtp|��b�Shty¿d*�Wp|�;renSh@f�uqysrap�wJy�ht��h*^�}�ªknJp�mon;p�v�h �-u�d'y�re`�Ï"?�9'}-dO�S�#m*`cf
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renSh�va�Jvareh*f p|v F�¶ (��J}�dg�S�¾p|�k�Qp�b�u�^ah���}qrenSh1y�`-dg�¾p|v F�¶.? ?J¶qÞ¨nSh�~Suq¯Ëh*^¨`Jm*m*uSw�d'rap�`��#È
p�v�^ah*wS^ah*veh*�creh7� ~c�>renSh;m7`c^a^ah*vew©`��S�qp|�Sb �-uSh*uShtp|��b=�Shty¿d*�2p|� fWpsy¬ysp�veh*m*`����Sv7¶ P ��~�`Oren
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wS^a`c~�dO~Jp¬ysp¬rH�>Ê³y|`cbxÊYÉWÐ!ª?`cuJy��­~©h�dg~©`�uqr?µ (�p|�k�Qp�b�u�^ah���°±`c^?Ï­Û F;dg����µoi"(�p��M�Qp�b�uS^ah
�-Ðe}(dO�S�1ª¨dOvQy�h�°¿rQ`cuJrÇ`O°qren�h!wJp|mtreuS^ahg¶7Þ¨nJp�vQp�vQ�S`Oród?veuS^aw�^�p|vehgº'dgvQf;h*�crap|`c�Sh*��p���veh*mtrap|`c�
�S}crenSh@�Jp¬¯Ëh*^ah*�Sm*h1~�htrYª?h*h7�;y�`cbxÊ��­Ð�dO�S�;y�`�bSÊYÉ$Ð8bc^a`+ª@v�ysp��Sh+dg^�y¬�Wª¨p¬ren#renSh@vap 9*h@`g°DrenSh
va�Jvareh*f dO�S��ren-uSv*}©d(r?y�h+dgv«r¨`���h6`O°ÇrenSh1rYª?`#~©`�uS���Sv!p�v¨ho��w�h*mtreh*�­re`;fWp|vÀv!renSh�ho�xdgmtr
�gd'y|u�h!~��Wd?y¿dg^abch�f#dg^abOp|�6ªknSh*��ren�h!�qu�f�~©h7^ `g°SvÀ`�uS^am*h*vQp��Sm*^ah+dgveh*v7¶o· nSh*�W¼ ÛÖig}*ª?h
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`c~Sveh*^��gd'rap|`c�Sv7ºórenSh2uSwSw©h*^#~�`cuS�S��y�`�bSÊ��­Ð�p�v#b�`J`J�
ª@nSh*�=Ï2p�v¨vef#d'ysy»}xht��h*��°±`�^4y³dO^abch�Ã ¶xÞ�nJp�v¨p�f;wJysp�h*v@ren�d(r�y|`cbSÊYÒ$Ó*È Ô FJÕgÐ Ì y|`cbSÊYÉ$Ð
n�dOv!re`;bc^a`+ªÝy¬p|��h'dO^�y¬�#ª¨p¬ren=Ã�¶�Þ¨n-uSv7}q°±`c^�y³dO^ab�h1va�Jvareh*f;v7}qª?h�m+dg�¾ht��w©h*m�r�`�uS^¹y|`+ª?h*^
~©`�u��S��re`W~�h1�ch*^���p|�q°±h7^�p�`c^!re`WrenSh�ho��dOmtr¨wS^a`c~�dO~Jpsy¬p¬rH��}xdg���#renSh�uSw�w�h*^?~©`�u��S�#re`;~�h
^ah+dOve`��xdg~Jy¬��bc`J`J�Ë¶
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·¸h�®���d'ysy¬�=m*`c�Svap��Sh*^kd;va�Jvareh*f ª�psren2�S`#~�uJ¯Ëh*^�¶DéËh�r��kÊYÃ>Ð4~�h�ren�h�varod'rap|`c��dO^��­wS^a`Oµ
~�dO~Jp¬ysp¬rY��ren�d'r¨renSh�p��SwSuqrk^ed'reh�ho�Sm*h*h*�Sv:9+}qpY¶ hg¶�renSh�wS^a`c~�dO~Jp¬ysp¬��`g° n�d*�-p|��b ��`c^?f;`�^ah
h*fWpsrarap��Sb#ve`cuS^am*h*vkd'rk`c�Sh1rap�f
hg}�ª@nJp|m�n­p�v¨bOp¬��h*�=~c�TrenSh�°±`c^af�uJy¿d
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A�G C � e � Ä Ø
·¸h­n�d*�ch��@ÊYÃ�Ð­Ñ Ò$Ó�È Ô FJÕc}8~�h*m+dOuSveh#p���renSh�f
`J��h�y!ª�psren�~�uJ¯Ëh*^�}órenSh �-uSh*uSh
y�h*�Sbgren�p�v_w©`�v«psrap¬��h4ªknSh*�Sht��h*^ renSh!p��SwSuJr�^ed'reh!p|v y¿dg^abch*^Çren�dO�V9+}-dO�S��renqu�v��@ÊYÃ�Ð4Ñ ×W¶
¦ � �Ëp|bcuS^ah*v(?@dg���
�-}*ª?h!m*`cf
wxdg^ah��-uSf;h*^�p|m+d'ysy¬��y�`�bSÊ��kÊYÃ>ÐaÐQdO�S��y�`cbxÊ�×�Ðx°±`�^Çu�w�re`1� F�F
ve`cuS^am*h*v?ª�psren¾rHª?`#�Jp¬¯Dh7^ah*�crkvÀh�rev�`g° w�dg^edOf;htreh7^av*¶J·¸h�d(y�ve`WwJy�`gr?ren�h�dgw�wS^a`7�qp|f#d'rap|`c�
y�`�bSÊ � ÊYÃ>ÐaÐ?m+d'y|m*uJy¿d(reh*�T~��QD@veu=dO�S�T· d'y|^edO�S��p�� : �G<Y} � ÊYÃ>Ð�p�v6dW^aht®��Sh*f;h*�cr6`O°órenSh
y¿dg^abch��Sht�-p³d'rap�`��T°±`�^af�uJy¿d
dO�S��n�dOv?renSh�°±`Oy¬y|`+ª�p|��b�°±`c^af­º

y�`cbxÊ � ÊYÃ>ÐaÐ�Û Ì��ËÊ 9 L Ð Ì i� y|`cbSÊYÃ�ÐóÌÆÃ��xÊ 9 L ÐeØ

·¸h#m'dO��veh*h#`c�>renSh�m*uS^��ch*v�ren�d'r�renJp�v$h*varap�f#d(rehWp�v��ch7^�� m�y�`cvehWre`=ren�h�ho��dOmtr��gd'y|uSh
`O°_y�`cbxÊ��@ÊYÃ�ÐaÐe¶§��h7m+d'ysyQrenxd(r1y�`�bSÊ��­Ð¨Û Ì6Ã��SÊ 9 L Ðe¶ ¦ °¹ª?h��S`+ªLrenJp��S²2`O°��@ÊYÃ�Ð@dOv6dO�
dOwSwS^a`7�qp�f#d(rap�`��>`O°?Ò$Ó�È Ô F�Õc}©ren�h¾dO~©`+��h�°±`�^af�uJy¿d#p��S�Jp�m'd'reh*v1ren�d'r6ren�h
�qps¯Dh*^ah7��m7h
~©htrHª?h*h*�Úy�`�bSÊYÒ$Ó�È Ô F�ÕOÐ#dO�S��renSh�u�wSw�h*^�~©`cuS�S�Úy�`cbxÊ��­Ð�p|v�^a`cuSbcnJy¬�Úbgp¬��h*�Ý~c�
�DÊ 9 L Ð�G L� y�`�bSÊYÃ>Ðe¶
� � 
�	�51&(���8%+
�	

Þ�nShkf�uJy¬rap|wJy�ho�qp|�SbW`O°§�>dO^a²g`+�-p¿dg�;`c�JµH`O¯­ve`cuS^am*h*v�n�dgv�^ah*m*htps�ch7��d6y|`Or�`g°Çd'rareh7�crap�`��;p��
renSh�^ah7m*h*�crkw�dOvar7}qª¨p¬ren�f
`cvar¨`O°ÇrenSh�^ah7vÀuJysrev@m*`���m7h*^a�Jp��SbWva�Jf;f
htre^�p�m+d(yÇva�Jvareh*f;v7¶�·¸h
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~Suqrap|`c��ª@nJp|m�n­dO^ah6h+dOvap¬ys�#m*`�f;wSuqreh7�D}SdO�S�#ª@nJp|m�n­nS`Oy��#°±`�^?dO�c�#�qu�f�~©h7^4`g°Ç�Jp¬¯Dh7^ah*�cr
re^ed'½#m
mty¿dgvÀveh*v7¶x·ÆhWn�d*�ch$m*`c�S�SuSmtreh*���-uSf;h*^�p|m+d'y¹ho��w©h7^�p�f;h*��rev6re`�reh*var�renShW�gd'ysp��Jp¬rH�
`O°DrenShk~©`cuS�S�Sv7}qdg���#n�d*��h@m*`�f;w�dO^ah*�;renSh*f�ª¨p¬ren�`gren�h7^!dOuJrenS`c^av �-^ah*veuqysrev�ª@nSh*�#w�`cvaµ
vap�~Jy�hg¶�·ÙnSh*��m7`c�Svap��Sh*^�p��SbÆd�va�Jf
f;htre^�p�m'd'y1va�Jvareh*f�}óª?h2^ah�re^�p�ht��h>ve`cf;h=w�^ah��-p�`�u�vays�
ª?hty¬yó²-�S`+ªk��°±`c^af�uJy¿dOv6dOv6d;vÀw�h*mtp³d'yÇm+dgvÀhc¶q·¸h�n�d*�ch$dO^ab�uSh*�Tren�d'rkp���y³dO^ab�h�va�Jvareh*f
v*}
`cuS^Çy�`+ª?h*^Ç~©`�u��S�$f#d*��b�^ah+d'rays��uS���Sh*^ah7v«rap|f#d'reh!renSh?ho�xdgmtr �gd(y�uShg}'ªknSh*^ah+dOvÇrenSh?u�wSw�h*^
~©`�u��S�Ë}-dOv_`c~Sveh*^��ch7��p��$ren�h¨va�Jf;f;h�re^�p�m+d(yxm'dOvehg}'p�v¹w�^ah7vÀuSf#dg~Jy¬�$^ah+dOve`c��dg~qys��mty�`�veh¹°±`�^
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STS �VUGWYX�ZY[



�O� ����� �Y� ����	����
	��
� ���*�

-10

-9

-8

-7

-6

-5

-4

-3

-2

-1

0

0 20 40 60 80 100 120 140 160 180 200
Number of sources N

Exact
Upper bound (coef. C)
Hsu-Walrand approx.

�Ëp|bcuS^ahk�-ºO]óy�`Oró`g°�y|`cb L � Ê��@ÊYÃ�ÐaÐe}(ª¨p¬ren�y�`qdO��Û FJ¶ �kdO�S�¾ÊÀi@? A
c7i�?DC*c6=�ÐóÛLÊ{�-��Ø.F c��JØ Fdc7icØ.F-Ð

� � �����!
�0>% � ��)!%+
�	 
#,�� " � � �
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� ÛÂÈ d�¶�v7¶
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vodOf;h�varod'reh�p��>ve`cf
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p��creh7^��gd'y»¶ �SuS^�renSh*^af;`c^ahc}Ëp¬°¨Ã�Ê"��Ð1��h7��`greh*v�renSh#�-uSf�~�h*^�`O°!varod'reh$re^edO�Svap¬rap�`��Sv�`g°!renSh
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