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systems seem to be useful for the known methods of secure or wide-band 
communication [A.S. Dmitriev, A.I. Panas. Dynamical chaos: new curriers of 
information for the communication systems. M.:Fizmatlit, 2002] based on the 
mixing of information signal with chaotic signal and detection of the information 
due to synchronization of transmitter and receiver, which are identical chaos 
generators. In present work it is shown, that in the case of robust chaotic 
transmitter and receiver the mechanism of information transition become more 
stable and the detection of information is possible even if transmitter and receiver 
are nonidentical. 
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The dynamics of two coupled discrete maps is considered. The type of coupling 
is chosen in order not to introduce any additional dissipation in the system, so the 
dissipation level is determined only by the subsystem parameters. The decrease 
of dissipation leads to the complication of the parameter space structure and the 
picture of critical behaviour. Particularly, the line of transition to chaos via the 
Feigenbaum period-doubling cascade becomes divided into several fragments, 
the structure of the parameter space between them is rather interesting. Different 
mechanisms of this process are described. 
 
 
Stability of periodic solutions of singular perturbed Stuart-Landau equation 

A. Kashchenko 
Yaroslavl State University, Yaroslavl, Russia, e-mail: sa-ahr@yandex.ru 

 
It is considered singular perturbed Stuart-Landau equation  

 2= (1 ( 1 ) | | ) ( ( 1) ).iu ic u u e u t uφε + − + + γ − −ɺ  
Here ε  is small positive parameter ( 1<0 ≪ε ). We study existence and stability 
of periodic solutions  

 )(exp=, tiRuR ΛΛ  

of given equation. Here Λ,R  are real constants and 0>R . Let ),,( ϕγcL  be set of 
points ),( 2ρω  those belong to ellipse  

 22222 =)sin()cos1( γϕγρωϕγρ +−++− c  
and to half plane 0>2ρ . 



 31

Then for every point ),( 2
00 ρω  on ellipse ),,( ϕγcL  and for every integer 

number n  given equation has solution )(exp tiR Λ . Real values )(= εnRR  and 
)(= εnΛΛ  are presented below:  

 0).((1)2/=)((1),=)( 00 →++Ω+Λ+ επεωερε onoR nn  
Here ),,(= 00 ερωΩΩ  is some function with values in ).[0,2π Necessary and 
sufficient conditions of stability this solution are found. Location of stable and 
unstable solutions on ellipses is studied. Particularly it is shown, that: 1) there is 
at least one point with stable solutions and at least one point with unstable 
solutions on ellipse ),,( ϕγcL  at any parameters values; 2) region of stable periodic 
solutions on ellipse ),(0, ϕγL  is simply connected 
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The parameter plane structure and transformation of attractors in the system of 
two coupled discrete Rossler oscillators are investigated. The discrete Rossler 
oscillator demonstrates the quasiperiodical dynamics so the main attention is paid 
to the investigation of the transformation of quasiperiodical attractors. It is shown 
that 3D tori, which correspond to the dynamics with three incommensurable 
frequencies (three-frequency quasiperiodic regimes), exist in this system both as 
2D tori, and the doubling and fractalization of 3D tori is observed. Also the 
attractors with close to zero main Lyapunov exponent but rather complex 
structure are observed. It is revealed that regions of two-frequency quasiperiodic 
regimes can form the “synchronization” tongues or resonance networks 
embedded in the regions of three-frequency quasiperiodic regimes at the 
parameter plane. 
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Fiber-optic solitons were predicted in 1973, demonstrated in 1980, and found 
their first commercial use in 2002. One might consider the topic mature and well 
understood, but nonlinear processes always hold surprises, and current research 
keeps producing novelties. Soliton formation from a noisy continuous wave will 
be discussed in terms of an Akhmediev breather. Moreover, investigations into 
bound states of solitons (soliton molecules) will be presented; these objects have 
been shown in 2012 to permit nonbinary optical data coding. 


