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The following Van de Pol-Duffing’s oscillator with delay has been considered:
i— a(l— z2)z +wiz + Pz° = kz(t — 1) + F coswt (1)

The initial functions are as follows: z(t) = 1 for —70 < t < 0 and z(0) = z, and
z(t) = 0 for —79 < t < 0. First, a case F = 0 has been analyzed. We have found using a
numerial experiment that the greater is the value of delay the longer is the transient state.
However, for certain parameter sets the packets of periodically repeating oscillations have
been obtained. We have observed the occurrence of such oscillations with the change of the
amplification coefficient k as well as with the change of initial functions.

In the second part of research the full equation (1) has been analyzed. An averaging
Van der Pol method has been used to obtain two amplitudes nonlinear differential equations
of the first order. Then, the condition of the occurrence of the Hopf bifurcation curve in
the 70,w parameters plane for averaged equations has served to examine numerically the
forced oscillator (1). We have proved numerically that in the vicinty of the Hopf bifurcation
curve a slightly exhibited chaotic behaviour can be found. After the decreasing of damping
coefficient the full chaotic motion has been developed.
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