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An algebraic method is proposed for finding PageRank estimates
for pages of websites. The amount of calculation in the proposed
method does not depend on the value of the damping coefficient,
which allows obtaining more accurate estimates of the rankings of
PageRank in comparison with analogues. A distinctive feature of
the proposed method is a step-by-step performance of calculations
simultaneously with the work of the graph traversal algorithm. The
comparative analysis of algorithms for traversing graphs has shown
that, in contrast to the depth search algorithm, the breadth search
algorithm gives a more orderly arranged matrix of transitions, which
has the blockwise Hessenberg form. The use of this circumstance
makes it possible to reduce significantly the amount of calculations
by the proposed method. The resulting equations describing the
proposed method have a block structure that allows efficient distri-
bution of the entire volume of operations to parallel computational
threads . Proceeding from the fact that the bulk of the calculations
can be performed while the graph traversal algorithm is running,
the study has determined the conditions under which the proposed
method makes it possible to obtain PageRank values faster than the
known iterative algorithms. The applicability area of the developed
method is, first of all, its use in direct verification of the reliability of
posting advertising materials on a relevant web resource; therefore,
it is limited to specific Internet sites or segments with no more than
10% or 10° pages.

Keywords: site graph, page ranks, transition matrix, damping
coefficient, teleportation matrix.
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The problem of construction of the web-based decision sup-
port system when planning the execution of agreements at service-
rendering enterprises is considered. Characteristics of operations of
such enterprises are explored. The improved mathematical model for
the problem of agreements execution planning was constructed and
the criteria for evaluation of effectiveness of the resulting variant of
the solution were determined. The use of the additive convolution of
a particular criterion with setting priorities of meeting each of them
was applied as estimation of effectiveness of execution variant. The
combined algorithm for solving the problem on planning was devel-
oped, aimed at taking into account the features of the subject area. In
order to use the combined algorithm, it is proposed to represent the
input data in the form of a multi-layer graph, each layer of which cor-
responds to the working time of one executor, and nodes determine
the synchronization points between the layers. During designing
a combined algorithm, the elements of the ACO algorithm and of
the genetic algorithm were used. The DSS structure for agreement
execution planning was proposed, and the technologies, used for its
implementation, were considered. The users’ interface of the system

was presented. The developed decision support system provides sup-
port for the management functions during planning and enables the
in-depth analysis of situations, their evaluation and selection of the
optimal variant of the plan, performing all preparatory actions and
forming ready solutions. The created system is web-based, which
allows using it at any place with the Internet access.

Keywords: web-oriented decision support system, agreements
execution planning, combined algorithm, programming module.

References

1. Hrybkov, S. V., Lytvynov, V. A, Oliinyk, H. V. (2015). Zadacha
planuvannia vykonannia dohovoriv ta pidkhody do yii efektyvnoho
vyrishennia. Matematicheskie mashiny i sistemy, 2, 61-70.

2. Bakshi, T, Sarkar, B., Sanyal, S. K. (2012). An Evolutionary Al-
gorithm for Multi-criteria Resource Constrained Project Schedul-
ing Problem based On PSO. Procedia Technology, 6, 231-238.
doi: 10.1016//j.protcy.2012.10.028

3. Chastikova, V. A, Vlasov, K. A. (2013). Razrabotka i sravnitel'nyy
analiz evristicheskih algoritmov dlya poiska naimen’shego
gamil’tonova cikla v polnom grafe. Fundamental'nye issledovaniya,
10, 63—-67.

4. Santosh, K. S., Vinod, K. G. (2015). Genetic Algorithms: Basic Con-
cepts and Real World Applications. International Journal of Electri-
cal, Electronics and Computer Systems (IJEECS), 3 (12), 116-123.

5. Senthilkumar, K. M., Selladurai, V., Raja, K., Thirunavukkarasu, V.
(2011). A Hybrid Algorithm Based on PSO and ACO Approach for
Solving Combinatorial Fuzzy Unrelated Parallel Machine Schedul-
ing Problem. European Journal of Scientific Research, 64 (2), 293.

6. Hrybkov, S. V., Oliinyk, H. V. (2017). Modyfikovanyi ACO alhorytm
pobudovy kalendarnoho planu vykonannia dohovoriv. Matema-
tychne ta kompiuterne modeliuvannia. Seriya: Tekhnichni nauky,
15, 156-162.

7. Emine, A., Tugba, S. (2012). A Variable Capacity Parallel Machine
Scheduling Problem. Proceedings of the 2012 International Con-
ference on Industrial Engineering and Operations Management,
548-554.

8. Rodriguez, F. J., Lozano, M., Garcia-Martinez, C., Gonzalez-Barre-
ra, J. D. (2013). An artificial bee colony algorithm for the maximally
diverse grouping problem. Information Sciences, 230, 183-196.
doi: 10.1016/}.ins.2012.12.020

9. Sivaraj, R., Ravichandran, T, Devi Priya, R. (2012). Boosting
Performance of genetic algorithm through Selective initialization.
European Journal of Scientific Research, 68 (1), 93-100.

10. Shafiei Nikabadi, M., Naderi, R. (2016). A hybrid algorithm for
unrelated parallel machines scheduling. International Journal of
Industrial Engineering Computations, 681-702. doi: 10.5267/
j1jiec.2016.2.004

11. Pankratiev, E. V., Chepovskiy, A. M., Cherepanov, E. A., Cherny-
shev, S. V. (2005). Algorithms and Methods for Solving Scheduling
Problems and Other Extremum Problems on Large-Scale Graphs.
Journal of Mathematical Sciences, 128 (6), 3487-3495. doi: 10.1007/
$10958-005-0283-z

12. Hrybkov, S., Oliinyk, H. (2015). Modeling of the decision support
system structure in the planning and controlling of contracts imple-
mentation. Ukrainian Journal of Food Science, 3 (1), 123—130.

13. Bass, L., Clements, P., Kazman, R. (2013). Software Architecture in
Practice. Addison-Wesley Professional, 640.

14. Niemeyer, P, Leuck, P. (2013). Learning Java. O'Reilly Media, 1010.



15. Ritter, S. (2018). 4 Reasons Why Java is Still #1. Azul Systems.
Available at: https://www.azul.com /4-reasons-java-still-1/

16. Walls, C. (2018). Spring in Action. Manning publication, 500.

17. Johnson, R., Hoeller, J. et. al. (2016). Spring Framework. Refer-
ence Documentation. Available at: https://docs.spring.io/spring/
docs/4.3.9.RELEASE /spring-framework-reference /html/

18. Oliinyk, H. V., Hrybkov, S. V. (2016). Pidtrymka mekhanizmu
tranzaktsiyi prohramnoiu platformoiu Spring. Mizhnarodnoi nau-
kovo-tekhnichnoi konferentsiyi «Suchasni metody, informatsiyne,
prohramne ta tekhnichne zabezpechennia system upravlinnia orhani-
zatsiino-tekhnichnymy ta tekhnolohichnymy kompleksamy». Kyiv:
NUKhT, 250-251.

19. Moskalenko, N. V. (2017). Web-orientirovannaya informacionnaya
sistema reklamnoy kompanii. Ekonomicheskie nauki, 61-1. Available
at: https://novainfo.ru/article/?nid=11602

20. Ahaev, A. V. (2012). WEB-orientirovannaya ekspertnaya sistema vy-
bora programmnyh produktov. Nauka. Tekhnologii. Innovacii: mate-
rialy Vseros. nauch. konf. studentov, aspirantov i molodyh uchenyh.
Novosibirsk. 263-266.

21. Loboda, Yu. G, Orlova, O. Yu. (2014). Tekhnologii razrabotki Web-
prilozheniy. Naukovi pratsi. Odesa: Odeska natsionalna akademiya
kharchovykh tekhnolohiy, 46, 239-244.

22. Mihalcea, M., Ebersole, S. et. al. Hibernate ORM 5.2.13.Final User
Guide. Available at: https://docs.jboss.org/hibernate/orm /5.2 /user-
guide/html_single/Hibernate User Guide.html

23. Kalin, M. (2013). Java Web Services: Up and Running. O'Reilly
Media, 360.

24. OpenAPI Specification. Available at: https://swagger.io/specifica-
tion/

25. Smart, J. (2011). Jenkins: The Definitive Guide. O'Reilly Media, 404.

DO 10.15587,/1729-4061.2018.133670

THE ADALINE NEURON MODIFICATION FOR
SOLVING THE PROBLEM ON SEARCHING FOR THE
REUSABLE FUNCTIONS OF THE INFORMATION
SYSTEM (p. 25-32)

Saif Q. Muhamed

University Information Technology and
Communications, Baghdad, Iraq

ORCID: http://orcid.org/0000-0003-2565-8346

Mohammed Q. Mohammed

University Information Technology and
Communications, Baghdad, Iraq

ORCID: http://orcid.org/0000-0002-2962-316X

Maksym Evlanov
Kharkiv National University of Radio Electronics, Kharkiv, Ukraine
ORCID: http://orcid.org/0000-0002-6703-5166

Halyna Kliuchko
Kharkiv National University of Radio Electronics, Kharkiv, Ukraine
ORCID: http://orcid.org/0000-0003-1120-0705

The problem of reducing costs in developing information sys-
tems and software products was considered. It was proposed to re-
place the IT project staff in a number of repeatable processes and the
works connected with development of software products by intel-
ligent information technologies provided that such a replacement is
economically viable. It was proposed to use the apparatus of artificial
neural nets as a tool for creation of such technologies.

Among the main directions of automation of the information
system development processes, there is the problem of searching for
reusable functions to implement the functional requirement to the
system. To solve this problem, it was suggested to modify the formal
description and block diagram of the ADALINE neuron. The essence
of this modification is the use of frame networks for formal description
of reusable functions and functional requirements to the information
system. Comparison of these formal descriptions makes it possible to
identify a reusable function that, to the extent possible, corresponds to
the functional requirement to the IS. Solution of the search problem
results in a formal description of the functional requirement to the
system. This description is formed on the basis of formal descriptions
of the function found and the functional requirement.

Proceeding from this representation of the search problem, a
special algorithm of training the modified neuron was developed.
Its essence consists in finding the maximum similarity of the formal
description of the functional requirement to the system among the
descriptions of reusable functions.

Proceeding from the results of modification of the elements,
block diagram of the ADALINE neuron was modified. The approach
was proposed and the main features of architectural solutions for
implementation of the modified block diagram were considered.

Keywords: functional requirement, function, ADALINE, dupli-
cation, associator, training algorithm, repository.
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We studied the problem of forecasting network traffic in TCP/
IP networks based on statistical observational data. We determined
that existing protocols (SNMP, RMON) do not provide long-term
forecasting, which is necessary for network upgrades. Regression
methods (AR, ARMA, ARIMA, SARIMA), which are the basis of
protocols, use only a sequence of values of forecasted series, which
makes long-term forecasting impossible. We made a conclusion that
there is no universal effective method for forecasting time sequences
that describe traffic of a computer network.

We developed the model of a forecast of network traffic taking
into account features of accumulation of statistical data: presence of
a priori trajectories, a posteriori character of forecasting, finiteness
of variance. We applied the apparatus of the canonical expansion of
a random process, taking into account heterogeneity of traffic. We
developed a mathematical apparatus to solve the problem of extrapo-
lation of implementation; we obtained expressions for the estimation
of an extrapolation error, and expressions for the reconstruction of
a posteriori random process based on modeling. We took into ac-
count accuracy of a priori measurements, which makes it possible
to use this model in networks with a minimum of diagnostic data. It
provides accurate determination of parameters of a random process
at control points and the minimum standard approximation error in
the intervals between these points.

Application of the proposed method based on the canonical de-
composition of random processes provides a solution to the problem
of long-term forecasting of network traffic. A comparative analysis of
forecasting methods indicates that the method of canonical decomposi-
tion of a random process comes close to intelligent forecasting methods.

Keywords: network traffic, forecasting control, random process,
canonical decomposition of a random process.
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The level of accuracy of author attribution of a text is not high
enough at the lexical and syntactic levels of a language as these
levels are not strictly organized systems. In this study, the author at-
tribution of a text is based on the differentiation of phonostatistical
structures of styles.

We have developed a system of differentiation of phonostatisti-
cal structures of styles, which differs from the existing ones by the
chosen level of a language — phonological. At this level of a language
one can obtain results with a greater accuracy. In addition, the
system constructed is based on a modular principle, which makes it
possible to rapidly modify the developed software.

We have developed methods and models that are based on the
theory of mathematical statistics and allow the improvement in the
accuracy of differentiation of phonostatistical structures of styles. A
method was devised for a comprehensive analysis of phonostatistical
structures of styles, as well as a multifactor method for determining
the degrees of action of factors related to style, substyle, and author’s
manner of presentation. We have constructed a statistical model of
stylistic differentiation using the ranking method, and a statistical
model for determining a general stylistic markedness of the examined
text. A software system for the differentiation of texts was designed.

The criterion for the differentiation of texts is the mean frequen-
cies of groups of consonant phonemes.

In the process of implementing a system we used the program-
ming language java, which ensures that the software is platform-
independent.

This study reports results of the application of the developed
methods, models, and software tools. The research results confirm
that author attribution of a text at the phonological level is more
effective. The developed methods, models, and means for the author
attribution of a text could be used when determining the percentage
of creative contribution of each of the co-authors of scientific papers.

Keywords: mean frequencies of groups of consonant phonemes,
style, substyle, author differentiation of texts, software system,
method, phoneme, phonological level.
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The study investigates issues related to modeling and develop-

ment of intelligent systems for estimation of the technical state of

building constructions. The study considers mathematical bases of

modeling of an estimation system based on a fuzzy knowledge base

and one of modifications of Takagi-Sugeno-Kang fuzzy network. It



describes the structure of a network in detail and substantiates a

choice of the algorithm for its learning. The main criteria for choos-
ing this modification were its ability to solve a classification problem
under conditions of uncertainty and the ability to set rules by the
function of inputs. We adapted the structure of a network to the
task of estimation of the technical state of real building construc-
tions. We showed that it is advisable to learn a network with a use
if an algorithm with a trainer. In this case, we suggested to use a
direct method of random search, which is adapted to the solution of
this problem, to minimize an error. In order to identify the state of
structures, we suggested to use membership measures obtained by
the clustering method. Implementation and introduction of neural
network technologies in solution of tasks of estimation of the techni-
cal state of building constructions expands and improves capabilities
of intelligent systems, reduces risks of making incorrect decisions by
increasing reliability and speed of modeling.

Keywords: knowledge base, intelligent system, fuzzy implica-
tion, estimation of technical state, construction design.
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We have synthesized a control algorithm over technical con-
dition of the hydrogen generators, which includes the following:
forming initial data, determining the values for a phase-frequency
characteristic of the generator at control points, comparing the a
priori assigned and measured values of the phase-frequency charac-
teristic of a hydrogen generator at control points in accordance with
the selected criterion.

When describing the dynamic characteristics of a hydrogen gen-
erator based on hydro-reactive compositions we used an integrated
transfer function, for which an analytical expression was obtained.
Taking into consideration the properties of an integrated transfer
function of the hydrogen generator, we justified the selection of
control points that define initial data for constructing a hydrogen
generator control algorithm. Control points are characterized by the
fact that at these points the algebraic components of an integrated
transfer function of the hydrogen generator coincide by modulo, or
each of them tends to zero. As a criterion for determining a technical
condition of the hydrogen generator, according to the control algo-
rithm, we employed a system of inequalities, built for control points.

The system of inequalities includes the a priori assigned values
for a phase-frequency characteristic of the hydrogen generator and
its values measured under condition of using a reaction of the gen-



erator to a test influence in the form of a jump change in the area of

its outlet opening. Solving the test problem revealed that a method-
ological relative accuracy in determining a phase-frequency charac-
teristic under these conditions does not exceed 3.7 %. Frequency acts
as a parameter for control points.

Tt is shown that the values of these frequencies are the solutions
to a system of algebraic equations whose parameters are the time
constants of a hydrogen generator.

Keywords: hydrogen generator, generator control algorithm,
phase-frequency characteristic of hydrogen generator, control points,
test-influence, hydro-reactive composition.
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Under conditions of intensification and maximization of pro-
duction profitability, a problem of regulation, optimization and
improvement of the structure of automatic control systems arises. To
date, there are many topical problems associated with the practical
implementation of the PID controller, e.g. unification of the PID
controller structure, implementation of a differential component,
integral saturation and nonimpact switching of parameters and
operating modes.

Influence of nonlinearities, noise, disturbances, functions, and
peculiarities of the PID controller on dynamics of the automatic
control system was studied. It was shown that for the maximum
efficiency of implementation of the PID controller for controlling
inertial objects with a transportation lag, a complex approach must
be applied: limiting the rate of growth of the target disturbance and
conditional integration to eliminate integral saturation; simultane-
ous application of an exponential filter of the measured value and
a differentiator with a low-cut filter to minimize the effect of noise
and interferences on the transient processes; tracing the current state
of the system allows one to prevent an “impact” when changing the
operating modes of the PID controller; introduction of the controller
insensitivity zone will potentially provide a longer operation life of
the actuator.

Mathematical modeling of the system of automatic regulation
of rarefaction in the boiler furnace was performed taking into ac-
count the proposed set of solutions. These recommendations enable



implementation of a PID controller suitable for practical use taking

into account stochasticity, nonlinearity, quasi-stationarity and limi-

tations of the technological processes.

Integrated assessment and consideration of these problems will

contribute to improving efficiency and reliability of equipment,

reducing energy consumption and time to reach the set goal in the

process of automatic regulation without changing the structure of

the control system.

Keywords: PID controller, integral saturation, noise filtering,

differentiator, nonimpact transmission.
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