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deterministic low-dimensional nonlinear system-s, should be treated from two different points of view. First, this effect can create a threat to
stability of many practical systems, and it is needed to know conditions for the chaos to arise. Second, chaotic oscillations can be used for the
development of various advanced devices, like noise oscillators, random number generators, noise radars, and so on. Both mentioned directions of
the chaos study are addressed in this thesis. In this thesis, we present a first attempt to study chaotic instabilities which arise during the transition
of pulses via nonlinear circuits. The mathematical model used is a generalized Duffing equation, which is an adequate model to describe stability in
a number of electronic, microwave, and optical devices. The simplest physical oscillator which is described by such equation is a RLC-circuit with
nonlinear capacitor, or a cavity with nonlinear element or media. Analytical, numerical, and experimental methods have been used in order to
determine conditions for chaotic instabilities arising. For example, the application of secondary averaging has enabled us to find resonances which
can give rise to chaotic instabilities, and to determine analytical conditions for chaos onset. These conditions have been compared with those
obtained from numerical simulations and experimental investigations, and a good correspondence of the obtained results has been detected. The
experiments have been performed with a nonlinear RLC circuit forced by a train of RF-pulses with rectangular envelope and with carrier frequency
of about 30 MHz. The obtained results indicate that weakly nonlinear oscillators which are stable under harmonic forcing can lose their stability
when a train of pulses is applied. The development of the chaotic instabilities takes place due to the...
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