Electronic Journal: Southwest Journal of Pure and Applied Mathematics Internet: http://rattler.cameron.edu/swjpam.html ISBN 1083-0464 Issue 2 December 2000, pp. 88 – 121 Submitted: August 22, 2000. Published: December 15, 2000

NUMERICAL BIFURCATION AND STABILITY ANALYSIS OF THE NICOLIS-PUHL REACTION AS AN APPLICATION OF CLASS OF INTEGRO PARTIAL DIFFERENTIAL EQUATION

G.H. Erjaee

Abstract. Numerical bifurcation and stability analysis techniques is applied to the specific class of integro-partial differential equations (IPDE). This class of IPDE can be used to study many physical and chemical reaction systems as a dynamical system. The Nicolis-Puhl(NP) reaction an isothermal two-component, autocatalytic reaction exhibiting bistability, perfectly micromixed continuous-flow stirred tank reactor (CSTR) has been shown to be sensitive to the degree of micromixing under non-premixed feed conditions. These properties make it an intersting model to be study as an application of this class of IPDE. The numerical simulation methods studied here has shown excellent numerical stability and the results are similar to those are found by Fox, Villermaux (1990), Fox, Curtis and Halasi (1990), and Fax (1990) for NP reaction. These results also has been verified through numerical simulations of time dpendent solution model.

1991 A.M.S. (MOS) Subject Classification Codes:. 34C35, 34A47 and 34A50.

Keywords and Phrases:. Dynamical systems, bifureation analysis, continuous flow stirred tank reactor.

Mathematics Department, College of Science, Shiraz University,Shiraz, Iran © 2000 by Cameron University

Typeset by AMS-TEX 1