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A system of autonomous differential equations with a stable limit cycle and perturbed by small white
noise is analyzed in this work. In the vicinity of the limit cycle of the unperturbed deterministic system,
we define, construct, and analyze the Poincare map of the randomly perturbed periodic motion. We
show that the time of the first exit from a small neighborhood of the fixed point of the map, which
corresponds to the unperturbed periodic orbit, is well approximated by the geometric distribution. The
parameter of the geometric distribution tends zero together with the noise intensity. Therefore, our
result can be interpreted as an estimate of stability of periodic motion to random perturbations.

In addition, we show that the geometric distribution of the first exit times translates into statistical
properties of solutions of important differential equation models in applications. To this end, we
demonstrate three examples from mathematical neuroscience featuring complex oscillatory patterns
characterized by the geometric distribution. We show that in each of these models the statistical
properties of emerging oscillations are fully explained by the general properties of randomly
perturbed periodic motions identified in this paper.

Subjects: Dynamical Systems (math.DS); Probability (math.PR); Adaptation and Self-Organizing

Systems (nlin.AO); Neurons and Cognition (g-bio.NC)
Cite as: arXiv:1206.0380 [math.DS]
(or arXiv:1206.0380v1 [math.DS] for this version)

Submission history
From: Georgi Medvedev S. [view email]

[vil] Sat, 2 Jun 2012 13:22:50 GMT (512kb,D)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact.

We gratefully acknowledge supy

the Simons Fo
and member ins

Download:

. PDF
. Other formats

Current browse cont
math.DS

< prev | next >

new | recent | 1206

Change to browse b

math
math.PR
nlin
nlin.AO
g-bio
g-bio.NC

References & Citatic
. NASA ADS

Bookmarkwnat is this?)
Bl <R e LM
&



