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Entrainment can be observed in the forced Van der Pol equation:

dx dy

Zoy _zg(l—,;z)y—x+fcos(a)t)

a7 dt
The limit cycle of this system appears

similar to others, but by examining the time

series we can caonfirm that the system is oscillating at the drive frequency.
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Figure 2: Entrainment: Limit Cycle
for driven Van der Pol Oscillator with
=025, {=3, o=1.2

Figure 3: Entrainment: Time series
for driven Van der Pol Oscillator with
£=0.25, =3, ©=1.2

In figure 3, there are ten cycles in 524
0=1.2, confirming that the system is entrained

time units, giving an angular frequency of
at the driving frequency.
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Figure 4: Quasiperiodicity: Phase
trajectory for driven Van der Pol
Oscillator with £=0.25, f=0.4, o=1.2

Figure 5: Quasiperiodicity: Time
series for driven Van der Pol
Oscillator with £=0.25, f=0.4, ©@=1.2

It is plain that the amplitude is chajnging, but to see the evidence for competing
frequencies, it is best to look at a power spectrum.

300
600
4004
2001 A
| S, o
0 100 200 300 400

Figure 6: Quasiperiodicity: Power spectrum for driven Van der Pol Oscillator with £=0.25, =3,
®=1.2. On x-axis, 256 corresponds to a frequency of 1. '
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Figure 1.9: The solution to equation 1L147 with e = 0.1, &, = (1.4,. F =12 and

with initial conditions x(0) = 2, £/(0) = 0.
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with initial conditions x{0} = 2, 2/(0}) = 0.
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