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Abstract: This paper described the relations between algorithm 

and complex networks. The main task of this paper is to explain 

how to visualize the dynamics of evolution algorithm by means 

of complex networks. Twenty experiments were performed for 

various settings and different test functions were used. 
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1. INTRODUCTION 
 

In this article will be studed the relations between 

algorithms and complex network. 

Complex network can be found in both many man-made 

system and nature for example network of citations of scientific 

papers, communication network, network of collaboration, 

telephone call graph, neural network, network of metabolic 

reaction etc. These networks are characterized by non-trivial 

topology and structure that is neither regular nor purely random 

(Dorogovtsev & Mendes, 2003) ( Bornholdt & Shuster, 2003) 

(Boccaletti, 2006). Their features include a heavy tail in degree 

distribution, a high clustering coefficient, hierarchical structure. 

It is important to understand to the topological structure of 

networks and its changes under external action. Then, it is 

possible to understand, where the network is vulnerable to 

damage and when are resistant. 

Evolutionary algorithmus are one of the chapters of 

computer science whith is inspired by nature. This branch 

originated on beginning of the second half of the 20th century. 

Ideas of Evolutionary algorithm have been published (Turing, 

1969) and boom occurred after the publication of Genetic 

Algorithms (GA) (Holland, 1975). Futher followed 

Evulutionary Strategy (EC) (Schwefel, 1974) (Rechenberg, 

1971) and Evolutionary Programing (EP) (Fogel, 1998). 

Task of this article is to demonstrate how to visualize the 

dynamics of Evolutionary algorithmus using Complex network. 

This work follows on research (Zelinka, 2011). Possibilities of 

its use are discussed at the end. 

 

2. EXPERIMENT DESIGN 
 

2.1 Selected algorithms and its settings 

For experiment Genetic Algorithm was used though GA is 

quite old and are inferior toother newer algorithms. GA was 

chosen as an example of clascical evolutionary algorithm, 

which uses intersection of genes and mutations for the next 

generation. 

The experiment was repeated twenty times for each settings 

of the GA to confirm the robustness and efficiency of 

developed algorithm. For the experiment, desktop PC with 

single-core, 1.81 GHz CPU and 2 GB RAM was used. For all 

calculations and data processing, Mathematica version 7.0.0 

was used. 

The asynchronous mode of GA corresponds to picking the 

parents, do crossover and mutation Algorithm compares the 

children with the parents and selects the best of them. Settings 

AG are given in Tab. 1, they are chosen such that algorithm 

find extrema in an acceptable time.  

 

String length 20 

Mutation rate 0.2 

Pop size 5 - 50 

Generations 50 - 300 

Tab. 1. Parametr seting of Genatic Algorithm 

 

2.2 Tests function 

For the purposes of visualization of complex network were 

selected following four functions. 1st De Jong' s function (1), 3 

rd De Jong' s function (2), Stretched V sine wave function 

(Ackley) (3), and Schwefel's function (4). All function are 

dispalid in figure 1. These functions are very often used by 

scientists working with evolutionary algorithms. 
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Fig. 1. Test function (a) 1st De Jong' s function, (b) 3 rd De 

Jong' s function, (c) Ackley, (d) Schwefel's function 

 

2.3 Vizualization complex network 

One of the most important thing is how the selected data to 

display in complex network. The main vision was such that 

each individual is represented by vertex and edges between 
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vertices should reflect dynamics in population, i.e. interactions 

between individuals (which individual has been succesfully 

used for offspring creation). In genetic algorithms there are 

generated 2 new individuals crossing of two parents. Than 

parents with children compete for space in the new generation. 

Each individual that is added to the next population, is 

represented by new vertex that is addend to the network. 

Relations between parents and offspring are reprezentated by 

edges. 

 

3. EXPERIMENT RESULTS 
 

Twenty experiments were performed for different settings 

of GA: popSize and Generations. Genetic Algorithm was tested 

on four test function with constant dimensions. Experimental 

results were processed graphically and statistically. Emergences 

of complex network structure behind evolutionary dynamics 

depend on many factors, though some special versions of used 

algorithms did not show complex network structure, despite the 

fact that the number of generations was quite large. 

Figure 2 shows the interaction between individuals, that 

create complex network structure, that heaving properties of 

Small World. The proof of these properties is long tail 

distribution of vertex that is shown in Fig. 3. 

 

 
Fig. 2. Complex network structure demonstrates relatipnship 

between individuals. Red vertexes have the most input edges 

and blue vertexes don’t have input edges 

 

 
Fig. 3. An example of histogram exhibiting long tail 

distribution of vertices degree 

 

The increasing of complex network structure (CNS) is 

dependent on the number of generations. With a low number of 

generations does not rise to the CNS. 

The dependence between the test function and the increase 

of the CNS has not exactly found. However when more 

complex function were using, as Ackley’s function, it needed 
more generations or large population to obtain CNS. Whereas 

eased fiction was using as De Jong' s function, CNS was 
observed already at a low number of generations. Progress of 

Genetic algorithm is shown in Fig. 4. 
As alredy mentioned, the size of population or Pop size has 

affects the formation CNS. At very small population formation 
of CNS was not observed. Again, it is the parameter, which 

does not influent CNS forming alone, but in a combination with 
another parameters, as mentioned in the previous items. 

 

 
Fig. 4. An example of activated Leaders at the moment when 

evolution has found the global extreme 
 

4. CONCLUSION 
 

The results reported here are based on (Zelinka, 2011) and 

should be treated as preliminary. It will require more robust 
simulations and more statistical calculations to obtain further 

conclusions. 
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