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3 S DuQnoX acu q;WYX uQ`RU�`;sU^`ft;Z -to-U^`;t;Z�nog^`RacXQZ�noXml�\FX g^n8h

¶>\�xFg�[ uoU^Zra�ZFl;a�Z�n8ZFUYX8n one network p Z�\�noWYa�Z�p Z�U�XQhj�}`RXQZ
X g^\FXQ�D\�[ X g^`zW^dRgyX g^Z{[ \Fa�dYZ�noX^U^ZFX8_>`Racb¨tRuQ\�p�Z�XQZFar� X g^Zw[ `RU�dYZ�n	X
node-to-U^`;t;Z l�\FX g^�¡uQn 12, m `Ra�Z X g^\�UQP 5 ¯ `;sDU^`Yt;Z l�\Fu a�n
\Fa�Z]\FXkp�`;n	XV¦ g^`Rl�n\�_]\��

<�PQ:R@A=�5
4 SSR}�YZFa�\�dYZ n `;t;Z x�`RUYU^Z�xFX u8�u Xo�^h ¶>\�xFg l�`Ru UYX

a�ZFl;a�Z�n8ZFUYXQn`RU^Z>TVU;WYXQZ�[ [ \�U^ZFX8_>`zacb^h �}`RXQZ�X g^\FXQ�;\�n±Xog^Z�U^Z�X8_]`RaFb
grows ��X g^Z�\��YZFa�\�dYZ6UYW;p�q�ZFa�`;s x�`RUYU^Z�xFX uQ`zU^n�l�ZFa~U^`;t;Z
a�Z�p�\Fu U�n x�`RU^n	XQ\FUYX��c\��YZFa�\�dYZ U^`;t;Z x�`RUYU^Z�xFX u8�u Xo� uQn ¤;h �
x�`RUYU^Z�xFX uQ`zU^n±l�ZFa^U^`;t;Z��ch
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<�PQ:R@A=�5
5 OQP `RUYU^Z�xFX u8�u Xo� tRu8n	X acu q;WYX uQ`RU tRWYacuoU^d6�}`f�YZ�p{q�ZFa

�;�;�;�;h�¶>\�xFg n8ZFacuQZ�n `;sjl�`RuoUYX8n�a�ZFl;a�Z�n8ZFUYXQn `zU^Z TUYWYXQZ�[ [ \
U^ZFX8_>`Racb�XQ`Rl�`;[ `;dR�e_>Z�tRuQn8x�`;�YZ�a�Z�t�\FX>tRuQs�s�ZFa�ZFUYX�Xou p�Z�n�tRWYacuoU�d
X g^\FX{p�`zUYXog^hV�}`RXQZ}X g^Z¢[ `;d£n8x�\�[ Z¢`RU£q�`RX g6\�RYZ�n8h TVUYWYXQZ�[ [o\
U^`;t;Z�n`Ra�dY\FUYu�S�Z�t X g^Z�p nZ�[o�YZ�n±uoU;XQ`{\�l�`;_]ZFa - [ \�_ U^ZcX_]`RaFb^h

<�PQ:R@A=�5
6 OTP `RUYU^Z�x�X uQ�Ru Xo�¥tRuQnoX acuoq;WYX uQ`RU^n{tRWYacuoU^d{��\Fa�x�g¥�;�;�;�;h

¶>\�xFg°n8ZFacuQZ�nj`;s{l�`Ru UYX8n}a�ZFl;a�Z�n8ZFUYXQn¢`zU^Z�TUYWYXQZ�[ [ \©U^ZFX8_>`Racb
topology tRuQn8x�`f�YZFa�Z�t~tRWYacu U^de��\Fa�xFg°�;�;�;�;h��}`RXQZ X g^Z�[ `;d
n8x�\�[ Z�`RU q�`RX g�\�RYZ�nVUj�}ZFX8_>`Racb�n�xFa�\�_][ Z�t©tRWYacuoU�d���\���� WRWYU^Z
�;�;�;�{nog^`;_¥\>nouop�uQ[ \Fa^l�\FX XQZFacU^hºP.`+*.0'*)(��) � '*+*.0��+ ��� /0)�+ � ' ¥ )�+*�g 0&(§('A�0¦t' ¥ + � .0)(� � �g/0�*'*+ -�g�0�0&(�A�0+ � '*��+*¶0/r'*+*�0.��0.`.0)('*�P�0���`��)(�*+*&(¶0+*�*+*' � ¨���)
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