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INTRODUCTION

Parametric sweep through a bifurcation point of a nonlinear system can modify or destroy the
bifurcation, or cause an apparent delay in the emergence of the bifurcated response. The delay is
sensitive 0 noise; very low noise levels, including for example just the noise associated with
computer simulation round-ofFerror, are both sufficient and necessary to trigger the bifurcation from
one tvpe of response to another.

A number of examples of such noise-controlled dynamics have been discussed recently. They
include applications to intermittent destabilisation of fluid convection cells by shearing, and a three
fluid wave mode coupling problem [Proctor et al] (references are given in [1,2]), unstably stratified
Poiseuille flow [Fujimura et al], slow passage through a Duffing type resonance [Celet et al],
pulsating laser oscillations [Georgiou et al], and parametric variation of the Hénon [Pisarchik et al,
and 1] and logistic maps [2]. The applications cover a wide range of bifurcations in systems
described by partial and ordinary differential equations and by discrete maps. In each case there is
a slow parametric variation through a bifurcation. The response typically varies slowly along either
one or other of the manifolds associated with the bifurcating response, and there is usually a rapid
transition from one manifold to the other. This transition is randomly triggered by low-level noise.

Davies and Rangavajhula [ 2] analysed sinusoidal parametric variation through a period-doubling
(period-1/period-2) bifurcation of a general unimodal map. The work was based on their earlier
work on linear parametric variation [3]. Sinusoidal variation can stabilise a period-1 orbit into the
period-2 attractor. However, even low level noise can trigger the period-2 response. The competing
cffects of stabilisation by parametric variation and destabilisation by noise were quantified, and
effective stability limits of period-1 response determined [2]. This work is extended here to higher
order periods, with parametric variation through a period-doubling cascade of a quadratic map.

RENORMALISATION
We consider a particular quadratic map with slow sinusoidal variation:
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