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Ефективні методи факторизації для матричних
функцій: розробка теорії, чисельних методів та
ефективних додатків

Effective Factorisation techniques for matrix-
functions: Developing theory, numerical methods
and impactful applications
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WP1 Development of analytical techniques for matrix-function factorization

WP2 Utilization of analytical techniques in effective numerical methods for WH and RH 
problems

WP3 Applications of MF techniques in biomechanics and medicine

WP4 Applications of MF techniques in metamaterials and related problems

WP5 Application of MF techniques in Artificial Neural Networks

WP6 Application of FTs to analyze fast dynamic and thermal effects in discrete structures

WP7 Enhancing civil, structure and environmental engineering by using FTs

WP8 ToK, Training, Communication and Outreach

WP9 Dissemination, Exploitation & Management

WP10 Ethics requirements

List of work packages



Our contribution to 
the project



Mathematical modelling in solids and 
structures with applications to engineering 

systems

Workshop
Kostiantyn DIKAREVArtem SOPILNYAK



The scientific and practical conference
«Mathematical modeling and experimental studies of civil 

and mechanical engineering problems»



Venn diagram of 
scientific fields

Andrii 
UZHELOVSKYIVladyslav

DANISHEVSKYY

Denys
VOLCHOK

Oleksandr
LYKHODII

Viktor
MALYI

Oleksii 
KARASOV

Yuliia
VERSHKOVA

Illia
KUCHYN

Dmytro
BEZVERKHYI

The concept of using material heterogeneity and spatial arrangement to guide
and diffuse vibrational and seismic waves, aiming to develop a passive framework
that leverages contrasting elements to attenuate destructive energy without
relying on active modification methods.

Viacheslav
CHABAN

Improvement of the parameters of curvilinear motion of vehicles and
road trains through the use of mechatronic systems with autonomous
control. Development and enhancement of trajectory planning
algorithms for autonomous vehicles. Optimization of the geometric
parameters of the steering drive to achieve optimal steering angles of
the controlled wheels. Solid-state modeling of active steering control
systems, and development of new design solutions for unmanned
vehicles.

This research area focuses on the experimental, analytical, and numerical investigation
of sandwich panels subjected to static and dynamic loading. Special attention is given
to the numerical modeling of structural joints, including the study of their angular
stiffness, with the aim of developing a classification system for different types of joints.
The research contributes to enhancing the structural performance and reliability of
sandwich panel systems in engineering applications.

This research area explores the development of a new type of hybrid system with
controllable magnetic flux regulation. It also addresses the design and
implementation of a fully electric differential, aimed at improving the efficiency,
performance, and control capabilities of advanced electric and hybrid powertrains.
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Current publications:

Volchok D., Danishevskyy V., Slobodianiuk S. & Kuchyn I. Fuzzy sets application in the

problems of structural mechanics and optimal design. Acta mechanica. 2023. Vol. 234. P.
6191–6204. (Scopus) Q2
Andrianov I.V., Danishevskyy V.V., Kaplunov J. Low-frequency vibrations of a high-contrast

orthotropic lattice. Mechanics Research Communications, 2025, 144, 104386. (Scopus) Q2

Ready for submission publications:

Artur Zbiciak, Denys Volchok, Zofia Kozyra, Rafał Michalczyk, Nassir Al Garssi Fuzzy-Modulus-

Based Layered Elastic Analysis of Asphalt Pavements for Enhanced Fatigue Life Prediction

Denys Volchok, Yuliia Vershkova, Marina Babenko Investigation of node flexibility in rod systems
of steel structures under bending loads
Alexander Oleynik, Denys Volchok, Marcus Stoffel, Serhii Panchenko The stiffness characteristics
of femoral head in a healthy state and at the aseptic necrosis
Denys Volchok, Yuliia Vershkova, Artur Zbiciak Assessment of the stress-strain state of a statically
indeterminate beam under conditions of fuzzy information
Yuliia Vershkova, Denys Volchok, Viacheslav Chaban, Artur Zbiciak Determination of the load-
bearing capacity of flat sandwich panels (laboratory tests)

Publications in the preparation process:


