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Abstract: Evolutionary computation is a powerful search and optimization technique inspired by
the Darwin's theory of evolution. Evolutionary computation aims to use principles of nature's pro-
cess of natural selection and genotypic variation to derive computer algorithms for solving hard
search and optimization tasks. During the past fifty years, many instances of evolutionary algo-
rithms, such as genetic algorithms, evolutionary strategies, evolutionary programming, genetic pro-
gramming, have been proposed starting from the initial algorithm consisting of population initializa-
tion, followed by variation and selection operators to improve the value of a criterion, able to escape
trom local minima, while exploring the search space during the optimization process. The objective
of this short course is to provide the notions at the base of evolutionary computation methodolo-
gy for the solution of complex problems. More in detail, after an introduction to the general con-
cepts of evolutionary algorithms, different instantiations will be taken into account, such as genetic
algorithms, differential evolution, and genetic programming. As a practical application, we show how
the problem of community detection in complex networks can be effectively tackled with evolution-
ary techniques. In the last years, complex networks have been receiving a lot of interest by research-
ers because of their capability of representing the relationships among objects composing many real
world systems. One of the main problems in the study of complex networks is the detection of
community structure, i.e. the division of a network into groups of nodes having dense intra-
connections, and sparse inter-connections. In this course several types of networks are considered,
such as undirected, directed, weighted, signed, multi-dimensional, time evolving, and the most recent
proposals exploiting evolutionary techniques for finding communities in these types of networks,
both non-overlapping and overlapping community structure, are described.

Morteover, the differences among the representations adopted by methods, along with single objec-
tive versus multi-objective approaches, are discussed.
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