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Abstract

The study of spreading disease and epidemic phenomena started more than hundred
years ago. But this process still is a open question either mathematically and techni-
cally. Perhaps the reason that this investigation is still open, is that the lifestyle of
the human have been changed specially in the three pas decade. To extend this model
we propose two approaches. first the collective behavior due to the inter-relation of
the individuals and second, the non-local effect of time. In the first approach, the
spreading disease is affected by the relation of individuals that encoded in the complex
networks. As results, the effect of this dynamics on the epidemic process will appear
as collective behavior. To model this effect, we use the Heider’s Balance theory, which
illustrate the inter-relation interaction between individuals, to govern the alterability
of links in the complex network. The results of the first approach show that due to
the collective behavior in the complex networks, the spreading disease is banned by
the splitting of the individuals into the two susceptible and infected groups. Also we
show that the recruitment is based on the similarities in the statues of compartment.
In the second approach we have been witness of the fact that the spreading disease
is affect by the information of the past event. In this section we involve the effect of
memory on the dynamics of spreading disease. In the mathematical point of view,
using the fractional calculus, the dynamics of the epidemics became Non-Markovian
that we will show in this thesis. The results in the second approach reveals that the
effect of memory do not change the class of transition that appear in the epidemic
process but it increase the epidemic threshold or critical point. Moreover, the incom-
plete access to the information of the past event in the dynamics results a sudden
jump in the dynamics of epidemic that in this section the importance of information
will be highlighted. Finally, it should be noted that the this type of approach is
suitable for the continuous differential equation or macroscopic scale because we use
a continents integral as fractional operator. Consonantly, to involve the memory on
the discrete dynamics we need the discrete memory at each step of time. In this way
we involve the dynamics of boolean dynamics and found that this dynamics is more
robust that the memoryless boolean dynamics. In addition the memory kernel that
is used to create the cell cycle shows a power law-like behavior.

Keywords: Normal and Anomalous diffusion, Epidemic, Heider’s balance the-
ory, Boolean networks
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