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ABSTRACT

The scope of the present work includes study of some representative problems
in chemically reacting systems which can bring out the essential features of
reaction-diffusion systems, with noise affecting the system properties in a multi-
plicative fashion. Systems which exhibit instabilities in the form of limit cycle
behavior and dissipative structures which form spatial pattermns have been modelled

stochastically.

Effect of external noise on a trimolecular scheme viz. the Brusselator model has
been studied. A one dimensional spatial stochastic model incorporating multiplicati-
ve noise (of the Gaussian type) in the diffusion component of one of the
concentration variables has been formulated and two different characteristic lengths
have been chosen for analysis. The bifurcation diagram for each characteristic length
has been initially obtained and the stability analysis performed. Stochastic model
simulations in each one of the steady state regions with differing strengths of noise
were subsequently carried out. It was observed that new solution branches are

brought about for certain noise intensities and correlation times.

A detailed stochastic analysis of the regions of multiple steady states in a
nonisothermal nonadiabatic tubular reactor was investigated for differing extents of
noise levels. A pseudo-one dimensional homogeneous mbdel with first order kinetics
was employed and the solution diagram generated. Solutions in these different
regimes of the bifurcation diagram were chosen and the influence of exfemal noise
(Gaussian type) on the nature of the system was investigated extensively., The
stochastic analysis revealed a total reversal of stability (kinetic to diffusion regime

and vice-versa), with the three unstable steady states,



The influence of both white and nonwhite Poisson noise on oscillating reacting
systems has been analytically evaluated. The external noise was incorporated in the
macroscopic equations and stochastic differential equations were formulated. The
governing Fokker-Planck equations (of reaction-diffusion type) were derived for the
case of exactly solvable limit cycle for both single and two variable cases. These
systems were investigated in the presence of Poisson noise , with case examples, and
the results were compared with those for the Ganssian noise. The results suggest that
noise parameters can generally alter the stationary solution and that noise cannot

always be ignored.
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