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PREFACE

This is the fourteenth time when the conference “Dynamical Systems: Theory
and Applications” gathers a numerous group of outstanding scientists and engineers, who
deal with widely understood problems of theoretical and applied dynamics.

Organization of the conference would not have been possible without a great effort of
the staff of the Department of Automation, Biomechanics and Mechatronics. The patronage
over the conference has been taken by the Committee of Mechanics of the Polish Academy
of Sciences and Ministry of Science and Higher Education of Poland.

It is a great pleasure that our invitation has been accepted by recording in the history
of our conference number of people, including good colleagues and friends as well as a large
group of researchers and scientists, who decided to participate in the conference for the
first time. With proud and satisfaction we welcomed over 180 persons from 31 countries all
over the world. They decided to share the results of their research and many years
experiences in a discipline of dynamical systems by submitting many very interesting
papers.

This year, the DSTA Conference Proceedings were split into three volumes entitled
“Dynamical Systems” with respective subtitles: Vibration, Control and Stability of Dynamical
Systems; Mathematical and Numerical Aspects of Dynamical System Analysis and
Engineering Dynamics and Life Sciences. Additionally, there will be also published two
volumes of Springer Proceedings in Mathematics and Statistics entitled “Dynamical Systems
in Theoretical Perspective” and “Dynamical Systems in Applications”.

These books include the invited and regular papers covering the following topics:

e asymptotic methods in nonlinear dynamics,

e bifurcation and chaos in dynamical systems,

e control in dynamical systems,

e dynamics in life sciences and bioengineering,

e engineering systems and differential equations,

* non-smooth systems

e mathematical approaches to dynamical systems

e  original numerical methods of vibration analysis,

e stability of dynamical systems,

e vibrations of lumped and continuous systems,

e other problems.

Proceedings of the 14th Conference ,Dynamical Systems - Theory and Applications"
summarize 168 and the Springer Proceedings summarize 80 best papers of university
teachers and students, researchers and engineers from all over the world. The papers were
chosen by the International Scientific Committee from 370 papers submitted to the
conference. The reader thus obtains an overview of the recent developments of dynamical
systems and can study the most progressive tendencies in this field of science.



Our previous experience shows that an extensive thematic scope comprising dynamical
systems stimulates a wide exchange of opinions among researchers dealing with different
branches of dynamics. We think that vivid discussions will influence positively the creativity
and will result in effective solutions of many problems of dynamical systems in mechanics
and physics, both in terms of theory and applications.

We do hope that DSTA 2017 will contribute to the same extent as all the previous
conferences to establishing a new and tightening the already existing relations and scientific
and technological cooperation between both Polish and foreign institutions.

On behalf of both
Scientific and Organizing Committees

¥ 1
moz___
Chéirman
Professor Jan Awrejcewicz



CONTENTS

Nicola Maria Auciello, Maria Anna De Rosa, Maria Lippiello,
Stefania Tomasiello
Review on the Cell Discretitation Method (C.D.IM.) ........cccccueeivueesieeesieeieeesieeeeeesaeeiaee s 9

Jan Awrejcewicz, Tatyana Y. Yakovleva, Ekaterina Y. Krylova,
Anastasiya O. Sinichkina, Vadim A. Krysko - jr.
Theory of size-dependent physically nonlinear Euler-Bernoulli beams in an
aggressive medium with account of coupling of temperature and
AefOrmation fIlUS ..........ooueueiiiiiiee ettt e e et e e e e e e e tae e e eaaaeas 19

Jan Awrejcewicz, Tatyana V. Yakovleva, Vadim S. Kruzhilin,
Svetlana A. Mitskevich, Vadim A. Krysko
Theory of coupled deformation and temperature fields for three-layer
NANO-MECNANICAI STFUCTUIES .....occeeeeiiieei ettt e e e e e e e ra e e e e e e e saaraeeas 31

Andrzej Bartoszewicz
Variable structure systems with sliding Modes ..............cccoeeeeeeevveeeeeeeeeiiciiiieee e 39

Peter B. Beda
Generic bifurcations in thermodynamics by fractional continuum
g T=Tol oo 1 ok PSPPSR PP PSP 49

Peter Benner, Andreas Seidel-Morgenstern, Alexander Zuyev

Computation of periodic switching strategies for the optimal control of

CREMICAI FEACLOIS ..ottt ettt st e st e s et e e st 59
Bjorn Birnir

NoNlinear QUANTUM SYSEEIMS .......cceveeeeeiiieeeeeeeeeeceee e e e este et e e e e e ses e e e e e eesisraraaaaeeenas 67
Alexey Borisov, Yury Karavaev

Selected problems of Nnonholonomic MECAGNICS...........cccceeeceeevcueenciieieeeieeeeeee e 87

Thomas Breunung, George Haller
Time-varying spectral submanifolds: Analytic calculation of backbone
curves and forced responses of nonlinear mechanical systems ..........ccccccovueeeecuveeenen. 101

Stefan Chwastek
Parametric optimization in enumeration of alternative structures of
INECAANISINS ..ttt 109

Ewa Ciechanowicz
Some value distribution and growth properties of solutions of Painleve and
RICCALI @QUOTIONS ..ottt et s 119

Eoin Clerkin, Rubens Sampaio

A bifurcation and symmetry discussion of the Sommerfeld effect ........ccccceeveuvvevnneenn. 131
Livija Cveticanin

On the acoustic metamaterial with negative effective mass ..........cccceecevvveevccvveeesvennnn. 143



Yulia Danik, Mikhail Dmitriev, Ekaterina Komarova, Dmitry Makarov
Application of Pade-approximations to the solution of nonlinear control
PIODIBIMS ..ottt et sttt sttt e 155

Irina Demiyanushko, llya Karpov, Beka Tavshavadze
Developments of non-linear dynamics FEM simulation of the impact
performance of road safety barriers with use of experimental validation of
o =] K SRR 165

Galina Filipuk
Nonlinear differential-difference equations related to the second Painleve
(=20 [V o 11 (o] o B 175

Galina Filipuk, Thomas Kecker
Kahan discretisation of a cubic Hamiltonian SyStem ...........ccccceeeevuveevcieeeesceeeeeeee e 185

Peter Giesl
Computation of a Finsler-Lyapunov function using meshless collocation ..................... 193

Alexander Glushkov, Yuliya Dubrovskaya, Vasily Buyadzhi,
Eugeny Ternovsky
Chaos and strange attractors in environmental radioactivity dynamics of
some geosystems: AtMOoSPheric radon 222RN .......ceeeeeeeeeeereeee e s eee e 205

Sayan Gupta, Pankaj Kumar, Sadagopan Narayanan
Stochastic bifurcations of discontinuous and impacting nonlinear systems .................. 215

Sigurdur Hafstein, Asgeir Valfells
Study of dynamical systems by fast numerical computation of Lyapunov
JUNCLIONS ..ottt et e e et e e e e tb e e e e aae e e estbeeeeeatbeeeeaseeeeanseeans 229

Katica Hedrih (Stevanovic)
Energy dissipation, free and forced modes in dynamics of two classes of
FractionQl OFder SYSLEIMS ..........ceeecuiieiiiee et eece ettt e e s e e e sare e e s earae e e saaeeens 241

Margarita Kalashnikova, Galina Kurina
Estimates of asymptotic solution of linear-quadratic optimal control
problems with cheap controls of two different orders of smallness ............cccccocueenn.... 253

Ivana Kovacic
On some exact solutions for a forced response of nonlinear oscillators ........................ 265

Alexander Krot
Derivation and investigation of the generalized nonlinear Schrédinger
equation of cosmogonical body fOrming .............ccccueeeecieeeiciieeciiee e 277

Vadim A. Krysko - jr., Jan Awrejcewicz, Irina V. Papkova, Vadim A. Krysko
General theory of geometrically nonlinear size dependent shells taking
into account contact interaction. Part 1: Chaotic dynamics of
geometrically nonlinear axially symmetric one-layer shells ..............cccooeeveueeeecveeennnee. 289



Vadim A. Krysko - jr., Jan Awrejcewicz, Irina V. Papkova, Vadim A. Krysko
General theory of geometrically nonlinear size dependent shells taking
into account contact interaction. Part 2: Contact interaction of two-layer
aXially SYMMELric SREIIS ........ooovueiiiiiiiiiiiieee e 301

Lidiya Kurpa, Tetyana Shmatko, Jan Awrejcewicz
Free vibration analysis of laminated functionally graded shallow shells by
the R-fuNCtiONS MELROM ..........cc.covuiiiiiiiiiiiiee et 311

Marcela Machado, Leila Khalij, Adriano Fabro
Spectral approach for dynamic analysis of a composite structure under
FANAOM EXCIEATION ..ottt e et e et e e et e e e e ata e e e eaaaaeestreeeasraeeennes 323

Vasile Marinca, Nicolae Herisanu
Optimal auxiliary functions method for investigating a permanent magnet
SYNCAIONOUS GENEIALON .....eeeeuiveeeeiiee e ctee e ettt e e e ae e e st ee e e etbe e e esaaaaeesbaeeeensseeesnasaaeessseeeans 335

Adam Martowicz, Wieslaw J. Staszewski, Massimo Ruzzene, Tadeusz Uhl
Nonlocal elasticity theory for solving dynamic problems via peridynamics ................... 345

Adam Martowicz, Wieslaw J. Staszewski, Massimo Ruzzene, Tadeusz Uhl
Nonlocal numerical methods for solving second-order partial differential

(=20 [V Lo 11 o] K 357
Hovik Matevossian, Mikhail Nikabadze, Armine Ulukhanian

On solutions of binArmMonic Problems.............cc.eeeeeceeeiciiieeeee e see e 369
Tomasz Mirostaw

Computer model of ground under vehicle’s Wheels ..............cccccccevveeecineeeiiieeeeeiieeeenne, 381
Cristina Muresan, Isabela Birs, Clara lonescu, Robin De Keyser

Existence conditions for fractional order Pl/PD cONtrollers .............cccocuevvrcvrcvecvnseesuenuannns 395
Dalma Nagy, Laszl6 Bencsik, Tamas Insperger

Identification of the model of stick balancing using the cepstral analysis ..................... 405
Mikhail Nikabadze

On decomposition of the initial boundary value problems in mechanics ....................... 413

Pawet Nowak, Andrzej Nowak, Marek Metelski
Modelling of vibration and large deflections of lattice-boom structures of
cranes by means of rigid finite element Method ...............cccooueeviiiiiiiiiiinieeiceseeeee 425

Tomasz Nowakowski, Pawet Komorski, Grzegorz Marek Szymanski,
Franciszek Tomaszewski
Application of Hilbert transform in detection flat places on tram wheeils...................... 437

Pawet Olejnik, Jan Awrejcewicz, Michal Feckan
Mathematical models of two parametric pendulums with modulated
=T o o SRR P 449

Irina V. Papkova, Olga A. Saltykova, Jan Awrejcewicz, Vadim A. Krysko
Chaotic dynamics of a two-layer beam set, described by mathematical
models of the first and second appProXimation ...............cceccueeeeeveeeesiieeesiiieeesieeeeennen 459



Laura Ruzziconi, Nizar Jaber, Lakshmoji Kosuru, Mohammed L. Bellared;j,
Stefano Lenci, Mohammad Younis
Theoretical and experimental investigation of nonlinear dynamical features
in a MEMS device electrically Ctued ............coovvueiiiiiiiiiiiiiiiiieeeeee e 467

Abhay Kumar Sethi, Arun Kumar Tripathy
Riccati transformation and oscillation of superlinear second order
functional differential @QUALIONS .............ccooceiiiiiiiiiiiiei e 479

Maxim V. Shamolin
Mathematical modeling of the action of a medium on a conical body ......................... 491

Aleksandr Shvets, Alexander Makaseyev
Deterministic chaos in some pendulum systems with delay .............cccccovverviinicnnecns 501

Christos Skiadas, Charilaos Skiadas
The first exit time stochastic theory applied to estimate the life-time of a
complicated machine. The CAaSe Of CAIS .......ooviuuiiiiiiiiieiie et 511

Barbara Tomczyk, Anna Litawska
A new asymptotic-tolerance model of dynamics of thin uniperiodic
Loy [ e [ oo Y £ 1= LSRR 519

Duarte Valério, José Tenreiro Machado, Anténio Lopes, Antonio Santos
A fractional perspective to the modelling of Lisbon’s Public Transportation

A= T oY ¢ SRS 533
Aleksandra Waszczuk-Mtynska, Stanistaw Radkowski

Analytical model of damaged circular membrane using a pseudo torus....................... 545
Krzysztof Wilde, Dawid Bruski, Stanistaw Burzynski, Jacek Chréscielewski,

Wojciech Witkowski

Numerical crash analysis of the cable BArrier ..............coocouceeeeicieeeciieeeeiee e 555

Tatyana Y. Yaroshenko, Jan Awrejcewicz, Igor I. Shulga, Maxim V. Zhigalov,
Vadim A. Krysko
Application of non-linear dynamics to Poland's evolution .............cccccovvvveevccveeennennn. 567

Tatyana Y. Yaroshenko, Jan Awrejcewicz, Igor Pelve, Vadim A. Krysko
Understanding of origination, development and the sunset of the Ottoman
Empire using wavelets and Lyapunov eXpOonents .........ccccceeeceeeeecveeeniveeessiieeesnneeeennens 579

Alena Zarodnyuk, Oleg Cherkasov
Optimal thrust programming along the brachistochronic trajectory with

[0 Lo o ISP PPPPRRN 591
Ulrike Zwiers
A remark on point coordinates in multibody dynamics formulations ........................... 599

Arkadiusz Zak, Marek Krawczuk, Grzegorz Redlarski, Wiktor Waszkowiak
Modelling of high frequency dynamic responses of engineering structures ................. 611



