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Rules

o When a detector node receives an virus, it

becomes alertec:l

* When an uningectecl, unalertecl) non-
detector node receives an virus, it

becomes infected.

* When an unalerted) uninfected node

receives an alert, it becomes alerted







Alert Network

* alerts can onlg be sent through a

bounded clegree alert network

* viruses can be sent angwhere, without

regarcl to the aler’t network

+ alert network is fixed before game starts




Adversarial Model

* we assume intfected nodes are controlled

bﬂ arl acl\/ersa rg

* aclversarg knows alert network, which
nodes are alerteclj alert strategy, but

does not know location of detectors

XS aclversarg can coordinate infected nodes




The Start

+ one node infected and no nodes alerted

o alert network is fixed and known bﬂ the

aclversa rg

o (small) constant fraction of detector

nodes hidden



















Comparison

. aclvantage VIrus
o head start
* omniscience, except detector location
» unconstrained bg alert network

2 J aclvantage alert

+ hidden detector nodes




Question

+ Canwe choose an alert network and a
stratcgg 1Cor the alerted nocles to ensure
that onlg a Vanishinglg small fraction of

nodes become imcected, no matter what

strategy the virus uses?




Answer

* Yes! Providecﬂ that alert network has

expansion properties

* stratcgg for alertis simple: each alerted
node sends out o alerts to rancﬂomlg

SCICCtCCl neighbors each T’OUﬂCl




E‘_xpansion

A graph has expansion factor \ it for
every vertex set S which is “not too

Iarge”:

IN(S)| = AlS|

*» Where N(S) is the set of neighbors of S




Theorem 1

o fa=pFandy>1-—X/(2d)
+ Then onlg o(1) fraction of nodes infected
with Probabilitg 1 -o()

*» Where v s the fraction of detector
nodes and d is the clegree of the alert
networ|<










Answer

* Sortof.

o We can show that if the alert network has
“bounded growth”) there is a strategy for
the virus that wins against every alert
strategg




Experi ments

+ Alert network is random regular gra[:)h
* \irus strategg s to sPreacl uni?ormly S

random, ignoring which nodes are alerted

and the network tol:)o|059










Open Problems

o other models for the spreacl of a clgnamic

process and its inhibitor over a

s

) 4 ﬂCCCl

ation

arge n for asgm[:)totics to “kick in”

S thé!’@ a way to re&uce rec]uirecl e

® s thél”@ ang hOPC Wl’ﬁ@ﬂ number OF

detector nodes is not linear?




