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Geometry of a Chaos: New advanced technique to treating a deterministic chaos in
complex dynamical systems

M. Yu. Gurskaya, A. V. Glushkov, A. V. Ignatenko
(Odessa State Environmental University, Odessa, Ukraine)

E-mail address: gurskaya.marina@gmail.com

Developing quantitative basis of a chaos geometry, we present combined advanced technique to
treating a deterministic chaos in the complex dynamical systems. In particular, the technique in-
cludes a number of the methods and algorythms such as predictiory trajectories algorythm, stochas-
tic Green’s functions method, multi-fractal geometry methods,incl. the fractal Green’s functions
method, advanced averaged mutual information scheme, correlation integral analysis, false nearest
neighbor algorithm, Lyapunov exponent’s analysis with computing the Kolmogorov entropy and
predictability limit, advanced surrogate data method etc [1]. The chaos-geometrical approach
is designed for analyzing the space-temporary data series in modelling interactions in a complex
dynamical system of any mathematical or physical nature [2| and formal search of characteris-
tic features of chaotic behaviour of the system. The predictiory trajectories algorythm, stochastic
Green’s functions and optimal propagators methods provide an effective basis for high-qualitative
forecasting evolution of the low- and even high-attractors dynamical systems |[3].

As the concrete example, we present the results of numerical studying connection between chaotic
classical motion and quantum and overlap statistics. The special case of the system with compact
phase space and nonstandard momentum dependence of the classical Hamiltonian is examined.
Application of the technique to studying chaotic and hyperchaotic behavior of atomic system in the
crossed electromagnetic fields [4] and laser and spin-generator systems is presented. The topological
and dynamical invariants of the system are computed.

References

[1] A. V. Glushkov Methods of a Chaos Theory.,- Odessa, OSENU, (2013), 400p.

[2] A. V. Glushkov, V. M. Kuzakon, et al, Modeling of interaction of the non-linear vibrational
systems on basis of temporal series analyses.,- Dyn.Systems - Theory and Appl. 1, (2011), P.31-
38.

[3] A. V. Glushkov, A. A. Svinarenko, et al, Chaos-geometric attractor and quantum neural net-
works approach to simulation chaotic evolutionary dynamics.,- Adv. in Neural Networks, Fuzzy
Systems and Artificial Intelligence, Ser.: Recent Advances in Computer Engineering,.(Springer)
21, (2014), P.143-150.

[4] A. V. Glushkov, New Operator perturbation theory for quantum systems in a strong AC/DC
electric field.,- Advances in Quantum Methods and Applications in Chemistry, Physics, and
Mathematics (Springer). 27: (2013), P. 161-198.

21



A. V. Glushkov, O. Yu. Khetselius, V. V. Buyadzhi

Quantum Geometry: An effective approach to quantization

of quasi-stationary states for bispinor Dirac equation

and photon propagator gauge Probleml ... ........iiiiiiiiiiiiiiiiii e 20

M. Yu. Gurskaya, A. V. Glushkov, A. V. Ignatenko
Geometry of a Chaos: New advanced technique to treating
a deterministic chaos in complex dynamical SYyStems.............viiiiiiiiiiiiii 21

B. Klishchuk
Theorems about includings for multivalued mappings..........ooooveiiiiiiiiiiii 22

N. Konovenko, V. Lychagin
Mobius invariants in conformal and projective geometries and their application.............ccccceevveeee. 23

O. Lozinska, M. Zarichnyi
Monads And R-TTCES. ... 24

S. Maksymenko, Ye. Polulyakh
Foliations with non-compact leaves on SUrfaces........ocoovviiiiiiiiiiii 25

F. G. Mukhamadiev

k - Network of SupereXtensions. ... .....uuuiuiiiiiiiiiiii e 26
T.V. Obikhod
K-theory and phase transitions at high energies. ... 27

Ye. O. Polulyakh, Yu. Yu. Soroka
Topological equivalence of pseudo-harmonic functions of general position in the plane................. 28

R. V. Skuratovskii
Minimal generating systems and properties of alternating groups SylaAqr and SylaAy................ 29

A. V. Smirnov, T. A. Florko, A. A. Svinarenko
Quantization of quasi-stationary states of the local Dirac-Fock equation
with an initio effective non-singular potentials: New scheme.............c.ccccccooiiis 30

Yu. B. Zelinskii
Generalized convex envelops and shadow’s problemi...............uuiiiiiiiiiiiii 31

JI. JI. Beskoposaiina, B. A. Jlaszykina
[Tapastesibai moBepxHi Ta Tx Bapiallil Mpu HECKIHIEHHO MATIUX JTEPOPMAIIAX .evvvvrrrrerrrirereeenernininens 32

JI. JI. Beskopogaiina, FO. C. Xomuu
SIBHnit BUrIIs L 1107151 3MIIIEHHS A-1eDOPMAIIT KATEHOTIA ... v eeeeeeiiiieeeeeeeeeiieeeeeeeeeeeee e e e e e e 33

C. O. bypa, JI. JI. Beskoposaiina
A—nedopmariii Apyroro mopsiaKy, Ipu STKUX CITKa JiHIA 2-cTalioHapHOl JOBXKUHI
30Ira€ThCs 3 CITKOK ACHMIITOTHIHIX JIIHI .. ..iiiiiit ittt 34

A. O. Taraii, O. O. XoxJ10K

TomoTomivmi BJIACTUBOCTI CKIHIEHHUX TOMOJIOTIMHIX MPOCTOPIB Ta ABOICTUX IO HUX....wnneeeeeerennnn 35

B. I. Tnagum, O. O. Ipurmisk
Toronoriuno HeekBiBaJIeHTHI (DYHKIIT 3 TPHOMA 130JIbOBAHUME KPUTHIHUMHU TOIKAMHI
HA MEXK1 OPIEHTOBAHOT TTIOBEDXHI. ... etttti ettt eteii e ettt e et et e et e et e e e e et et e et et e e e eain e eeeens 36



