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RESEARCH OF TOPOLOGICAL PROPERTIES OF NETWORK 
REFLECTIONS OBTAINED USING DIFFERENT ALGORITHMS 

FOR SCANNING INITIAL NETWORKS 

D. V. Lande1,2, O. O. Dmytrenko1,2 

1Institute for Information Recording of National Academy of Sciences of 

Ukraine, Kyiv, Ukraine 
2National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic 

Institute”, Kyiv, Ukraine 

Recently, more and more scientific papers have appeared on the study of 
huge dimension information networks. Not only the content of such networks 
but also the structure (nodes and connections) can be methodically attributed 
to the category of Big Data.  

In practice, it turns out that it is impossible to cover some network in full by 
common methods. In such cases, special algorithms are used.  Due to the past 
development of so-called peer-to-peer networks, algorithms such as the Breadth-
first Search (BFS) method, the Random Breadth-first Search (RBFS) method, the 
Intelligent Search Mechanism (ISM) method, the Depth-first Search (DFS), the 
Dijkstra's algorithm, the Floyd-Worshell algorithm, the Bellman-Ford algorithm, 
the finding connection points and bridges in a graph, etc [1]. Using these algo-
rithms, some researchers draw conclusions about the topology of networks, in 
particular co-authorship networks [2]. But it was found that mentioned above 
models do not always display the real network topology. 

For modelling, as an example, three artefact networks namely, Barabási-
Albert [3], Erdös-Reny [4] networks are investigated. To build reflections of 
networks and further research the dependence of the network characteristics 
of the obtained reflections of networks on the network characteristics of the 
initial networks besides the different number of scanning steps, three pro-
posed scanning algorithms, which implement the following principles are 
also used: 1) the transition to the node according to the PageRank algorithm 
[5]; 2) the transition to the node with the largest value of PageRank; 3) the 
transition to the node with the largest value of degree. 

The network obtained as a result of using the Barabási-Albert model was 
used for the research. The graph corresponding to the generated network con-
sists of 200 vertices randomly connected by 398 edges (each new node at-
tached to the network was connected to the existing one only using the 1 
edge). Also, to research the dependence of the network characteristics of the 
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reflections on the number of scanning steps as an initial network was used a 
network built using the Erdös-Renyi model. The graph corresponding to the 
generated network consists of 200 vertices randomly connected by 428 edges 
(the probability for edge creation is 0.01). 

Fig. 1 shows the reflections (highlighted in bold) of the initial Barabási-
Albert and Erdös-Renyi networks, which were obtained using 50 scanning 
steps, which in turn were made on the principle of random walking, i.e. on 
the principle that uses the common PageRank algorithm. Fig. 1 also presents 
the degree distribution of the nodes of the obtained network reflections. The 
degree distribution of the nodes of the obtained reflections at least asymptot-
ically follows a power law. While the initial Erdös-Renyi network has a Pois-
son degree distribution. 

 
Fig. 1. The reflections of the initial networks built using the PageRank algo-
rithm, and the degree distribution of the obtained network reflections 
 

In general, the experimentally obtained characteristics of the reflections 
of networks depending on the characteristics of the initial networks, the scan-
ning algorithms and the number of scanning steps are presented. Also, based 



 

12 

on the data obtained by computational experiments, it was shown that almost 
all reflections of the initial networks that built using the model Barabási-Al-
bert and Erdös-Renyi, and also using a limited number of scanning steps and 
the different scanning algorithms have a power-law degree distribution. 
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HOMOGENIZATION METHODS FOR MODELING PROCESSES 
OF DIFFUSION AND FILTRATION IN POROUS MEDIA 

V. G. Sandrakov, A. L. Hulianytskyi  

Taras Shevchenko National University of Kyiv, Ukraine  

Homogenization methods for modeling of dynamic processes of diffusion 
and filtration of liquids will be discussed. Mathematical modeling of the pro-
cesses in porous media is actual when planning the use of underground resources, 
development of methods for preventing technogenic contamination of ground-
water and the search for ways to purify such waters from contamination. Re-
search of such processes engineering methods of observation are expensive and 
practically impossible, due to the need to install a large number of sensors on 
large territories and different depths to study the dynamics of fluid movement in 
a real porous environment. So the simulation is the only one the possibility of 
forecasting and possible optimization of methods for rational water extraction, 
purification and prevention of groundwater contamination.  

In order to simulate diffusion and filtration processes in porous media, it 
is natural to first choose some model of such a medium. Porous media with a 
periodic structure are simulated most simply, since to describe such media it 


