
SCIENTIA • Modern tools and methods of scientific investigations 
.  

210  
 

Rusyn Volodymyr Bogdanovych  
PhD of Engineering Sciences, Assistant Professor of the Radio Engineering and Information 

Security Department 
Yuriy Fedkovych Chernivtsi National University, Ukraine 

 
Dmytriuk Yurii Ihorovych 

Graduate Student of the Radio Engineering and Information Security Department 
Yuriy Fedkovych Chernivtsi National University, Ukraine 

 
Kolianyk Maksym Ihorovych 

Graduate Student of the Radio Engineering and Information Security Department 
Yuriy Fedkovych Chernivtsi National University, Ukraine 

 
 

CONSTRUCTION OF GENERATORS  

WITH CHAOTIC BEHAVIOR 
 

In modern studies of nonlinear dynamical systems, considerable attention is 

paid to processes that demonstrate chaotic behavior, which is characterized by 

complex evolution in time, aperiodicity and high sensitivity to initial conditions. 

Unlike random processes, chaotic signals are formed within deterministic 

mathematical models that determine their dynamics, but the resulting behavior of 

the system is practically unpredictable in the long term [1-5]. 

The basis for constructing chaotic signal generators is the use of nonlinear 

differential or difference equations that describe the change in the state of the system 

in phase space [6-12]. 

The generalized structural diagram of a chaotic oscillation generator is 

presented in Fig. 1. 

 

 
Fig. 1. Block diagram of a chaotic generator 

 

One of the key properties of chaotic systems is sensitivity to initial conditions, 

which means that infinitesimal differences in the starting values of variables lead to 
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exponential divergence of trajectories in phase space. This phenomenon is 

quantitatively described by positive Lyapunov exponents and causes limited 

predictability of such systems. At the same time, chaotic dynamics remains limited 

in a certain region of the phase space, forming the so-called strange attractors with 

a fractal structure. 

An important feature of chaotic signal generators is the combination of 

determinism and complexity, which allows them to be used as sources of broadband 

signals, which in their statistical properties approach random processes. This opens 

up wide opportunities for the application of such generators in cryptography, 

information security, radio systems and Internet of Things networks [13-16]. 

From a practical point of view, chaotic generators can be implemented both in 

the form of analog electronic circuits and in digital form based on microcontrollers 

or programmable logic integrated circuits [17-22]. In digital implementations, 

discretization of continuous models or the use of simple difference mappings is often 

used. 

Thus, generators with chaotic behavior represent an important class of 

nonlinear dynamical systems that combine rigorous mathematical description with 

high signal complexity. Their study is relevant both from the fundamental point of 

view of chaos theory and for the development of modern engineering solutions in 

the field of information technology and electronics [23-25]. 
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