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Abstract. We propose a simplified formula to approximate the center manifold to analyze

the Hopf bifurcation for reaction-diffusion equations. Also we give the asymptotic approx-

imation of the bifurcating periodic solution. Using our result, we compute the spatially

nonhomogeneous time-periodic solution of the Brusselator.
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1 Introduction

The purpose of this paper is to compute the spatially nonhomogeneous time-
periodic solution for reaction-diffusion equations. In their book, Hassard
and others present the procedure to analyze the Hopf bifurcation and give
the explicit expression of the bifurcating periodic solution for several types
of equations ([1]). Although their principle is straightforward, the procedure
requires long complicated calculations, especially in case that the equations
are in higher dimension and include quadratic nonlinearities.

In this paper, we propose a simplified formula to approximate the cen-
ter manifold to analyze the Hopf bifurcation. Also we give the asymptotic
approximation of the bifurcating periodic solution. Our expression of the pe-
riodic solution is better than the above mentioned results. We already have
the same result for other types of equations ([3, 4]). This paper shows that
the same result holds for reaction-diffusion equations, too.

In section 2, we present our result to analyze the Hopf bifurcation. Also
we give the asymptotic approximation of the bifurcating periodic solution.
In section 3, we apply our result to the Brusselator which is studied in [1, 2],
and illustrate our result by numerical examples.

2 Hopf bifurcation analysis

Consider the reaction-diffusion equation

ut = D uxx + Aµu + Fµ(u) (2.1)


