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Sensitivity to Friction − Waxman Topology of 600 nodes,
exp.uniform weights [0,1000], 50 tracers, embedding dim= 7
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B−A graph of 1000 nodes, 50 tracers, uniform[0,1000] weights, embedding dim= 7
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BA Graph 1000 nodes, placement method LAN, 15 tracer nodes, dim= 7
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Waxman Graph 1000 nodes, 150 tracers, uniform weights [1,1000], embedding dim= 7

LAN;MDS
LAN;BBS
TRANSIT;MDS
TRANSIT;BBS

�>qtu��pz�n��9vE�Æy�£rkWyxs��F�Fk�k�n�~�z�qt� © y�q�z�­�qt��~�vVz�~�q�vVs
úf�$Ò�Ó�|\|>Ó�|üû�Ï�Ð�ANÎ � ËeýVÓ �>qtu*�p��opn�|pq���~{�6~�}pn |Bn�z�w¤v�z��
kWy�s*��n�vxw6~�}pn�opq�]�n�z�n�sY~�k�n�~�}pvrop��yV�myÁw¤�ps*��~�qtv�s�v�w6~�}*n
sF�pkml@nKzEvxw�n�kml@n�opornKo�spvrorn������pvVz��*) �$3*�Å~�}pn���vVspu�z��psp�
s*q�spu�~�qtk�nK�>vxwB�p­ © yxs*o<}pqtu�}<��n�s*��q�~�qt�Yq�~���vxwB­�À9��n�£p�����*opn
~�}pn�k¹w¤z�v�k	~�}pn���v�k�|*yxz�q���vVs-�>Ä�}*n��tq�spn�yxz�yx|p|*z�vÅ£rqtk�yx~�qtv�s
w¤vVz×� ê �	3p��orn�|*qt��~�nKoºqts5orvx~�~�n�o ��qtspnK�µq�s ~�}pnÁyÅ��nKz�y�u�nV ©=W ~�qtk�n�u�z{yx|p}-��q�s*opqt�Ky�~�n��N~�}@y�~�®8­����V®$�rÄ��
���pÄTy�s*o
������}*y��H��v�k�|p�tn�£rq�~���»f� ¦ �KÄ�}*n(��yx�t�pnEvxwC»º��y��t���p�tyx~�n�o�vVs
¬���® Ä�}pq�s*«Y|@y�oó�	3$3i¥P��q�~�} © nKsY~�qt�pk��¬�/���
3V®�}9B�|pz�vr��nK���
��v�z��xq��à�½Tó�43 ( â�w¤vVz"®8­�������Tó��3 (�� w¤v�z&®Á�rÄ��
���rÄ��Vy�s*o�QT*�43 ( ¢ w¤v�z��������-Ä�}pnµ�����8nKk<lBnKopopq�spu�orq���~�v�z�~�qtv�s$qt�
~�}pn6�tv��"n���~Nw¤vVz"yx�t�puVz�y�|p}W��qCB�n��En�£p��nK|r~(w¤vVz �a�í�
�$3���}pn�z�n
®$�rÄ��
���pÄ�orq���~�v�z�~�qtv�s q��µ��kWy����tn�zWqts�Ä6�6× ¨ �F¬�Ä��X�ª�r����
�*�py�s*o�q�s :�× ¨ �p�������F�K�+�5�����r�(�����.}@y���~�}pn���v��&nK��~6yÅ�Y�
nKz�y�u�n����Fk�k�n�~�z�qt�"|*y�q�zEorq���~�v�z�~�qtv�smq�s�yx�t�ru�z{yx|p}<��qCB�nK�K��Ä�}*n
���Fk�k�n�~�z�qt��|@yxqtz6orqt��~�vVz�~�q�vVs1vxwE®Á�rÄ��
���rÄ¾y�s*o8�r­ © yxz�n
s*vx~���vVk�|*yxz{yxlp�tn���q�~�}�~�}*n6z�n���~"vxw�~�}pn�k�n�~�}pvrop�K�F��qts*��n6y����
®$�rÄ��
���pÄ nKopu�nK��y�z�n�n�£F|@yxs*orn�o$y�s*oªk�vV��~ �p­ © n�oru�n��
y�z�n���vVsY~�z{y���~�nKoa�

úf�$Ò�Ó�|\|>Ë¡Ì>Í ��Ë8�½ÓFÌ�Ñ�Ë¡ÈBÌ �>qtu*�à-Æqt�t���*��~�z{y�~�nK��~�}pn8n�wõ�
w¤n���~�v�w�~�}pn<nKk<lBnKopopq�spuµopq�k�n�s@��qtv�s�vVs�~�}pnm��×ÿ~�v�|Bv��tv�u��
��q�~�}2� � �4�1Ä�z{y���nKz��K� ¨ y�~��pz{yx�t���V�H~�}pn.|Bn�z�w¤v�z�kWyxs*��nWvxw
y����Nk�n�~�}pvrop��qtk�|pz�v��Vnm��}*n�s$~�}pnWnKk<lBnKoporqtspu�orqtk�n�s*��q�vVs
qts*��z�n�y���nK�K�\�pvVz&~�}pn���×5~�v�|Bv��tv�uV�m~�}pn�«Fspn�n9|@vVq�sY~��r��}pn�z�n
~�}pn<qtk�|pz�v���n�k�nKsV~9orq�k�qtspq���}pn����Bq���yx~f·ó� �µy���q�s*opqt�Ky�~�n�o
lF� ¨ uWyxs*o >B}*y�spu1þ �
�Ú��pvVzh·2�«�r�-~�}pnµ|Bn�z�w¤v�z�k�y�s*��n�uYyx|Æl@n�~��"nKn�s�yx�t�(v�~�}pnKz
k�n�~�}pvrop��yxs@oWv��pz{�"qt����q�uVspq�¥B��yxsY~��YyV�"�Kyxs.lBn���nKn�sµlF��~�}*n
~��&v<z�qtu�}Y~"uVz�y�|p}*�"vxw\�>qtu*��-p�EÄ�}pn�orq;]BnKz�nKs*��n9qt�&��yxz�u�nKz�w¤vVz
~�}pn�~��&vx�ü��q�ornKo$n�kml@n�oporqtspu8orq���~�v�z�~�qtv�s-�µÄ�}*nW�ty�z�uVn�z�|@nKz��
w¤vVz�kWy�s*��n6uYyx|µqts.nKk<lBnKopopq�spu�orq���~�v�z�~�qtv�sµq��"n�£r|p��yxqtspnKoWlF�

��3



10
1

10
2

10
3

10
−1

10
0

10
1

10
2

10
3

10
4

num of tracers

A
vg

 C
P

U
 T

im
e(

se
co

nd
s)

10
1

10
2

10
3

10
0

10
1

num of tracers

E
m

be
dd

in
g 

D
is

to
rt

io
n 

(t
w

o−
si

de
d)

BA Graph 100 − 4000 nodes, 10 − 750 tracers, uniform weights [1,1000], embedding dim= 7
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BA Graph 1000 nodes, 15 tracers, uniform weights [1,1000], embedding dim= 2 − 10
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Waxman Graph 600 nodes, 70 BORDER tracers, uniform weights 10[0,3], embedding dim= 2 − 8
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