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These two articles discuss virus propagation modelling and prediction of fixed points using dynamic system analysis. Dynamic systems are models of interconnected processes that are described by the iteration of states – in this case, the subsequent states in the spread of a virus. The ultimate question is whether the given system has any fixed points, i.e. whether the system has any states to which the iteration of that state converges other than the trivial state. In “Progress Report,” the authors describe a discrete time model for virus propagation proposed by Chakrabarti, where for a given set of nodes (individuals), each node i has a probability δ of being cured at any time step, and pi,t is the probability that a node i is infected at time t. This is modeled by the following relation.

1-pi,t = (1-pi,t-1)ζi,t + δpi,t ζi,t

In “Thoughts on Special Maps,” the authors use a version of Chakrabarti’s model, that describes virus propagation in star topologies, for their analysis of the fixed points of this dynamic system. The equation used is    
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The main goal of “Thoughts on Special Maps” is to determine how many fixed points does the above equation have. Using analysis from n=1, the authors conjecture the form, number, and behaviour of the fixed for the case of n nodes. Alongside this analysis, the authors look for the situations when f is a contraction map (a map that brings any two points closer together), as they could then use the Banach Fixed Point Theorem that states that a contraction mapping has one unique fixed point to which all iterations converge. Thus, the main conjecture of the article is that when [image: image2.png]b> Y(1—q)



 then the function has a valid non-trivial fixed point, but if [image: image3.png]b< ¥(1-a)




 the only fixed point is the trivial one and if [image: image4.png]


, then the trivial point is a fixed point with multiplicity two. The article then proves that this is true for n = 2, with methods involving matrices and eigenvalues. Overall, the articles are quite clear, except for the fact that it is sometimes hard to “imagine” what the state of a fixed point would look like in terms of the number of infected nodes. Also, a description of what the constants a and b in terms of infection probabilities may have helped to understand the nature of the fixed points. 
